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Warranty

Tektronix warrants that the media on which this software product is furnished and the encoding of the programs on
the media will be free from defects in materials and workmanship for a period of three (3) months from the date of
shipment. If any such medium or encoding proves defective during the warranty period, Tektronix will provide

a replacement in exchange for the defective medium. Except as to the media on which this software product is
furnished, this software product is provided “as is” without warranty of any kind, either express or implied.
Tektronix does not warrant that the functions contained in this software product will meet Customer's requirements
or that the operation of the programs will be uninterrupted or error-free.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period. If Tektronix is unable to provide a replacement that is free from defects in materials and
workmanship within a reasonable time thereafter, Customer may terminate the license for this software product
and return this software product and any associated materials for credit or refund.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PRODUCT IN LIEU OF ANY
OTHER WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
TEKTRONIX' RESPONSIBILITY TO REPLACE DEFECTIVE MEDIA OR REFUND CUSTOMER'S
PAYMENT IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH
OF THIS WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT,
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX
OR THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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IMPORTANT: READ BEFORE OPERATING EQUIPMENT

This software is provided under license from Tektronix, Inc. Retention of this program for more than thirty (30)
days or use of the program in any manner constitutes acceptance of the license terms.

CAREFULLY READ THE ENCLOSED SOFTWARE LICENSE AGREEMENT. If you cannot agree to the license terms,
promptly contact the nearest Tektronix Field Office for return assistance.

TEKTRONIX SOFTWARE LICENSE AGREEMENT

THE PROGRAM, OR PROGRAMS, ENCODED OR INCORPORATED WITHIN EQUIPMENT, IS
FURNISHED SUBJECT TO THE TERMS AND CONDITIONS OF THIS AGREEMENT. RETENTION OF
THE PROGRAM FOR MORE THAN THIRTY DAYS OR USE OF THE PROGRAM IN ANY MANNER
WILL BE CONSIDERED ACCEPTANCE OF THE AGREEMENT TERMS. IF THESE TERMS ARE NOT
ACCEPTABLE, THE UNUSED PROGRAM AND ANY ACCOMPANYING DOCUMENTATION SHOULD
BE RETURNED PROMPTLY TO TEKTRONIX FOR A FULL REFUND OF THE LICENSE FEE PAID. (FOR
INFORMATION REGARDING THE RETURN OF PROGRAMS ENCODED OR INCORPORATED WITHIN
EQUIPMENT, CONTACT THE NEAREST TEKTRONIX SALES OFFICE.)

DEFINITIONS. "Tektronix" means Tektronix, Inc., an Oregon corporation, or local Tektronix’ legal entity that is
supplying the equipment.

"Program" means the Tektronix software product (executable program and/or data) enclosed with this Agreement
or included within the equipment with which this Agreement is packed.

"Customer" means the person or organization in whose name the Program was ordered.

LICENSE. Customer may:
1. Use the Program on a single machine at any one time;

2. Ifthe Program is provided in connection with a floating-user license, the Program may be used on multiple
machines provided that the user is authorized, and the total number of users at any one time does not exceed
the total number of licensed concurrent users;

3. Modify the Program or merge it with another for use on the single machine; and

4. Copy the Program for archival or backup purposes, provided that no more than one (1) such copy is permitted
to exist at any one time. If the Program is provided in connection with a floating-user license, the Program may
be copied onto multiple machines for use by authorized users.

Each copy of the Program made by Customer must include a reproduction of any copyright notice or restrictive
rights legend appearing in or on the copy of the Program as received from Tektronix.

Customer may not:

1. Use the Program on more than one machine at any one time, unless covered by a floating-user license
or separate site license;

2. Transfer the Program to any person or organization outside of Customer or the corporation of which Customer
is a part without the prior written consent of Tektronix, except in connection with the transfer of the equipment
within which the programs are encoded or incorporated;



3. Export or re-export, directly or indirectly, the program, any associated documentation, or the direct product
thereof, to any country to which such export or re-export is restricted by law or regulation of the United States
or any foreign government having jurisdiction without the prior authorization, if required, of the Office of
Export Administration, Department of Commerce, Washington, D.C. and the corresponding agency of such
foreign government;

4. For object-code Programs only, reverse compile or disassemble the Program for any purpose; or
5. Copy the documentation accompanying the Program.

For Programs designed to reside on a single-machine and support one or more additional machines, either locally
or remotely, without permitting the Program to be transferred to an additional machine for local execution, the
additional machines shall be considered within the definition of "single machine". For programs permitting the
Program to be transferred to an additional machine for local execution, a separate license shall be required for
each such machine with which the Program may be used, or each concurrent user authorized under a floating-user
license.

Title to the Program and all copies thereof, but not the media on which the Program or copies may reside, shall be
and remain with Tektronix or others for whom Tektronix has obtained a respective licensing right.

Customer shall pay when due all property taxes that may now or hereafter be imposed, levied or assessed with
respect to the possession or use of the Program or this license and shall file all reports required in connection with
such taxes.

Any portion of the Program modified by Customer or merged with another program shall remain subject to
these terms and conditions.

If the Program is acquired by or for an agency of the U.S. Government, the Program shall be considered computer
software developed at private expense and the license granted herein shall be interpreted as granting Customer
restricted rights in the Program and related documentation as defined in the applicable acquisition regulation.

THE PROGRAM MAY NOT BE USED, COPIED, MODIFIED, MERGED, OR TRANSFERRED TO
ANOTHER EXCEPT AS EXPRESSLY PERMITTED BY THESE TERMS AND CONDITIONS.

UPON TRANSFER OF ANY COPY, MODIFICATION, OR MERGED PORTION OF THE PROGRAM, THE
LICENSE GRANTED HEREIN IS AUTOMATICALLY TERMINATED.

TERM. The license granted herein is effective upon acceptance by Customer, and shall remain in effect until
terminated as provided herein. The license may be terminated by Customer at any time upon written notice to
Tektronix. The license may be terminated by Tektronix or any third party from whom Tektronix may have obtained
a respective licensing right if Customer fails to comply with any term or condition and such failure is not remedied
within thirty (30) days after notice hereof from Tektronix or such third party. Upon termination by either party,
Customer shall return to Tektronix or destroy, the Program and all associated documentation, together with

all copies in any form.

LIMITED WARRANTY. Tektronix warrants that the media on which the Program is furnished and the encoding of the
Program on the media will be free from defects in materials and workmanship for a period of three (3) months
from the date of shipment. If any such medium or encoding proves defective during the warranty period, Tektronix
will provide a replacement in exchange for the defective medium. Except as to the media on which the Program is
furnished, the Program is provided "as is" without warranty of any kind, either express or implied. Tektronix does
not warrant that the functions contained in the Program will meet Customer's requirements or that the operation
of the Program will be uninterrupted or error-free.



In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period. If Tektronix is unable to provide a replacement that is free from defects in materials and
workmanship within a reasonable time thereafter, Customer may terminate the license for the Program and return
the Program and any associated materials for credit or refund.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PROGRAM IN LIEU OF ANY
OTHER WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
TEKTRONIX' RESPONSIBILITY TO REPLACE DEFECTIVE MEDIA, OR REFUND CUSTOMER'S
PAYMENT IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH
OF THIS WARRANTY.

LIMITATION OF LIABILITY, IN NO EVENT SHALL TEKTRONIX OR OTHERS FROM WHOM
TEKTRONIX HAS OBTAINED A LICENSING RIGHT BE LIABLE FOR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT OF OR CONNECTED WITH
CUSTOMER'S POSSESSION OR USE OF THE PROGRAM, EVEN IF TEKTRONIX OR SUCH OTHERS
HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.

THIRD-PARTY DISCLAIMER. Except as expressly agreed otherwise, third parties from whom Tektronix may have
obtained a licensing right do not warrant the program, do not assume any liability with respect to its use, and do not
undertake to furnish any support or information relating thereto.

GENERAL. This Agreement contains the entire agreement between the parties with respect to the use, reproduction,
and transfer of the Program.

Neither this Agreement nor the license granted herein is assignable or transferable by Customer without the
prior written consent of Tektronix.

This Agreement and the license granted herein shall be governed by the laws of the state of Oregon.

All questions regarding this Agreement or the license granted herein should be directed to the nearest Tektronix
Sales Office.

ADDITIONAL LICENSE GRANT FOR VIDEO TEST SEQUENCES. The Software Product may include certain test
patterns, video test sequences and video clips (together “Video Test Sequences™). If so, the following terms
describe Your rights to the Video Test Sequences:

You may use, copy and modify the Video Test Sequences and display or distribute copies of individual Video Test
Sequences in connection with Your video testing activity.

You are not licensed to do any of the following:

1. You may not distribute the collection of Video Test Sequences, except in connection with the sale of original
equipment containing the Video Test Sequences, without prior written permission from Tektronix.

2. You may not distribute the collection of Video Test Sequences, except in connection with the sale of original
equipment containing the Video Test Sequences, without prior written permission from Tektronix.

3. You may not sell, license or distribute copies of the Video Test Sequences on a standalone basis or as part of any
collection, product, or service where the primary value of the product or service is the Video Test Sequences.

You must indemnify, hold harmless, and defend Tektronix from and against any claims or lawsuits, including
attorneys’ fees, that arise from or result from the use or distribution of Video Test Sequences as modified by You.



You must include a valid copyright notice on Your products and services that include copies of the Video Test
Sequences.
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Compliance information

Environmental considerations

This section provides information about the environmental impact of the product.

Product end-of-life  Observe the following guidelines when recycling an instrument or component:

handlin

’ Equipment recycling. Production of this equipment required the extraction and
use of natural resources. The equipment may contain substances that could be
harmful to the environment or human health if improperly handled at the product’s
end of life. To avoid release of such substances into the environment and to
reduce the use of natural resources, we encourage you to recycle this product in
an appropriate system that will ensure that most of the materials are reused or
recycled appropriately.

This symbol indicates that this product complies with the applicable European
Union requirements according to Directives 2012/19/EU and 2006/66/EC

on waste electrical and electronic equipment (WEEE) and batteries. For
information about recycling options, check the Support/Service section of the
Tektronix Web site (www.tek.com/productrecycling).
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Preface

Preface

This manual describes the functions and use of the Tektronix MTS4EAV7 HEVC
/ AVC Video and Compressed Audio Analyzer. The manual is organized into
the following sections:

Related material

Section 1: Introduction

Section 2: Applications

Section 3: Software, hardware and user prerequisites
Section 4: Installation and licensing

Section 5: Compression standards and file types
Section 6: How to use the MTS4EA

Section 7: Bitstream syntax debugging

Appendix A: Decoder Plugins for the MTS4EA

Appendix B: Tests of the MTS4EA with MPEG-4 Normative and Donated
bitstreams

Appendix C: Third party software licenses
Glossary

Index

Additional documentation, such as ReadMe files, may be included on the
installation CD-ROM.

The following URLs access the Web sites for the standards organizations listed
(the URLSs listed were valid at the time of writing):

MPEG-2 standards (International Organization for Standards) www.iso.org/

DVB standards (European Technical Standards Institute) www.etsi.org/

®  ATSC standards (Advanced Television Systems Committee) www.atsc.org/

Product naming conventions

Although the order code for this product is MTS4EAV7, the product is generally
referred to as MTS4EA throughout the software and documentation.

MTS4EAV7 User Manual
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Manual conventions

Number conventions

Naming conventions for the interface elements are based on standard Microsoft
Windows naming conventions. Naming conventions for MPEG-2, ATSC, and
DVB structures follow the conventions derived from the referenced standards
documents.

Additionally, mono-spaced text can indicate the following:

m  Text you enter from a keyboard Example: Enter the network identity
(http://TSMonitor0l)

B Characters you press on your keyboard Example: Press CTRL+C to copy the
selected text.

B Paths to components on your hard drive Example: The program files are
installed at the following location: C:\Program Files\Tektronix\

Within MTS4EA all numbers are decimal unless they are preceded by 0x, in
which case they are hexadecimal.

For example:
B 16 [decimal] = 16 decimal

B 0Ox16 [hexadecimal] = 22 decimal

User manual and tutorials

Xii

The information in this manual is also provided in the MTS4EA Help system
(press F1).

The PDF version of this manual can be also accessed from MTS4EA Help menu
> User manual (PDF).

The PDF version of this manual is provided:

m  Because it is sometimes easier/clearer to navigate through a PDF document
than the standard Windows Help system

®  So that you can easily print out additional copies of the manual
Tutorials are supplied as a separate PDF file accessible through the Help menu.

The PDF version of this manual and the tutorials are also on the installation
CD-ROM.
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Overview

Product models

MTS4EAV7 User Manual

The MTS4EA HEVC / AVC Video and Compressed Audio Analyzer is a powerful
real-time analytical tool for the investigation of compressed video and audio

data that has been encoded using the H.265/HEVC, H.264/AVC, H.264/SVC,
MPEG-1/2, MPEG-4 (including AAC and HE-AAC), VC-1, AC-3, and H.263
video standards.

The MTS4EA operates as a standalone software application for use on a personal
computer (PC) in a Windows environment. It can also be installed on Tektronix
MTS4000 Series MPEG Test Systems.

The MTS4EA is ordered using the following order code:
= MTS4EAV7



Overview

Product features

The MTS4EA enables the display, analysis, debug, and optimization of video
compression algorithms or equipment by providing the following features:

Video, audio, and closed caption decode and analysis
Verification of the stream’s compliance with the encoding standard
Extraction of elementary streams from containers

Comprehensive stream navigation and tracking to follow all aspects of the
decoding process

Multiple displays and overlays of codec information
Synchronized video, audio, and data views for instant cross reference

Wide range of frame and macroblock statistics, syntax traces including
bitstream, interpret, alerts, frame, macroblock, transform, pixel level, and
fidelity traces

Buffer analysis with graphical plots including spatial bits/MB, MV histogram,
quantization, DCT frequency, MB coded frequency, and intra-coding
frequency

Video differencing and fidelity analysis

Closed Caption syntax and compliance analysis with ability to render captions
over video, save captions to standard file format (SRT, SCC MCC), and debug
capabilities

Support for Korean language Closed Captions as per Korean standard
KSC-5601-1987

Bitstream editor for making changes, reanalysing the stream then saving
Exports data for detailed graphical analysis (requires Microsoft Excel®)
Comprehensive batch mode for automated regression testing with log reports
YUYV decoded video output for baseband video analysis

Generation and analysis of Trace files up to 2 GB

Easy navigation using the Zoom feature for the Video View (Mouse scroll
buttons and Keyboard shortcuts)

Video buffer size (up to 1 GB) allows longer rewind and play

Decoded frame number shown on the status bar along with the display frame
number

Audio compression analysis (option)

AV delay measurement (option)
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Optional H.265/HEVC
features

MTS4EAV7 User Manual

Built in help and tutorials
For H.264 streams:
= Handling of AVC streams that have DPB errors

= Level-specific tests as per Annex A of AVC

With Option HEVC installed, the MTS4EA enables the display, analysis,
debug, and optimization of H.265/HEVC (High Efficiency Video Coding) video
compression algorithms or equipment by providing the additional features listed

below:

®  Analysis and verification of HEVC streams as per HM 12.0

B  Analysis of all levels in Main and Main 10 profiles

®  Shows Decoded, Predicted and Residual pictures for every HEVC frame

m  Tooltips provide comprehensive data about CUs, CTUs, Frames and Streams

HEVC specific overlays - Coding Tree Units, Coding Units, Prediction Units,
Transform Units (Chroma and Luma separately), Slices and Tiles

Motion Vectors overlays for HEVC streams
Trace support for HEVC streams

HEVC support in existing graphs and statistical views — Bits per frame,
Spatial bits, MV Histogram, CTU coded frequency, Average bits, quants, etc.

HEVC specific graphs — CU Size distribution and QP Variation
HEVC Picture Level and sub-Picture Level Buffer Analysis
HEVC support in the Video Navigator View

Image Inspector shows the pixel values at the CU Level for HEVC streams
(other standards shown the MB Level)

Hovering the mouse over a CTU displays the CTU, CU, and PU boundaries

The window position of the HEVC toolbar, HEVC tooltips, and HEVC views
such as the CU Size Distribution graph and QP Variation graph are stored
in the MTS4EA project files

Support for HEVC tracks contained in Transport Streams
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Applications

Equipment manufacturers

Video content
transmission and
distribution

The key uses for a next generation compression ES analysis tool are as follows:

B Analyze the performance (qualitative and quantitative) of audio and video
compression algorithms, to assist with optimization, comparison, and
evaluation.

B Check conformity and correctness of a compressed audio or video bit-stream
against the various standards.

B Confirm interoperability between different vendor’s audio and video
compression algorithms.

®m  Provide comprehensive statistics that will enable the informed user to
optimize audio and video compression algorithms.

®  Display analysis results in text or graphical formats.

m  Closed Caption syntax and compliance analysis with ability to render captions
over video, save captions to standard file format (SRT, SCC MCC), and debug
capabilities

Semiconductor device designers and manufacturers
B Video and audio codec software and hardware developers

m  STB, PVR, DVD consumer electronics developers for cable, satellite,
terrestrial, and IP applications

B Video conferencing and communications equipment developers

B  Mobile video and audio infrastructure and handset developers

CODEC and equipment evaluation and comparison in cable, satellite,
terrestrial, and IP applications

®  Network operators

B Network equipment providers

m  Application and service providers
B  Streaming media applications

B Broadcasters checking for introduction of AV delay

MTS4EAV7 User Manual



Software, hardware, and user prerequisites

This section lists the various software, hardware, and user prerequisites for
operating the MTS4EA software.

Windows operating system prerequisites

The MTS4EA software has been tested to run on the Microsoft Windows 7 or
Windows 8.1 operating systems.

The MTS4EA software is not supported under any other operating system.

Audio playout prerequisites

In order to extract and play audio streams in the MTS4EA, the PC requires an
audio device, correctly configured.

Computer prerequisites

The MTS4EA software will work satisfactorily on relatively modest PC systems
(for example 800 MHz).

To decode and display CIF (Common Intermediate Format) video streams in real
time the following minimum PC configuration is recommended:

B Windows 7 or Windows 8.1, 64-bit operating system
B Processor speed >2.5 GHz

B  Memory at least 4 GB RAM

®  Screen resolution at least 1152x864

B 250 GB minimum hard disk space

When writing trace information to the hard disk, the limiting factor is the speed of
the hard disk (regardless of the video standard), so the faster the better. Also, the
video and Trace files can be large (hundreds of MB) so a large hard disk is needed:

B Hard disk speed: at least - 7200 rpm

m  Hard disk size: as required for high-speed access to the video files to be
analyzed plus Trace information

MTS4EAV7 User Manual 5
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Trace file writing/RAM disk

User prerequisites

The real limitation on speed is when the trace information is being written to disk.
This is the slowest operation; roughly 2 MB to 4 MB of data are written per video
frame for the more extensive trace functions. For H.265/HEVC video, if all of the
options are selected, 800 MB to 1 GB of data are written per video frame.

For most customers, this is not a problem, but if you want to have the highest
speed when playing video and writing the trace files, a RAM disk can be used.
This uses some of the system memory to emulate a disk drive.

There are several software products that offer this functionality; search on the
Internet for ‘RAM disk’.

If a RAM disk is used, a memory configuration of at least 512 MB is
recommended, with approximately 200 MB of RAM reserved for the RAM disk.
This would allow a 200 MB Trace file to be saved on the RAM disk.

The MTS4EA is sophisticated analysis software, which presents detailed
information relating to the video and audio standards.

It therefore assumes that you understand these audio and video standards in
significant detail and can therefore interpret the information presented by the
MTS4EA.

A list of references are provided. (See page 15, Compression standards and file

types.)

MTS4000 MPEG Test Systems

You can install version 7.0 and above of the MTS4EA software on Tektronix
MTS4000 Series MPEG test systems.
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Installation and licensing

This chapter describes the MTS4EA license type and the installation of the
MTSA4EA software and license server.

License type

The MTS4EA software is provided with a floating license, which uses a software
key located on a license server or local machine to provide the license key.

This means that in order to run the MTS4EA software, you must have the
MTS4EA software key installed on the computer or server running the software.

NOTE. The software key is very important as it contains the MTS4EA license
and therefore embodies the value of the MTS4EA product. If the software key is
lost, you will have to purchase another software key, which may be at full list
price of the software.

All product options are visible in the installed MTS4EA menus. Options that are
not enabled by the license will be unavailable (grayed out). The status and scope
of the license can be checked at any time by clicking on the License manager
option in the Help menu.

License server  The floating license uses a software key located on a license server or local
requirements ~ machine to provide the license key.

Note the following system requirements:

B The software key will require a USB connection on the remote server or local
machine.

m  Ifinstalled on a remote server, a license server process must be run on the
server machine (this process has modest requirements for CPU load).

® Ifinstalled on a remote server, clients require TCP/IP access to the server (this
could be provided via VPN between remote sites).

MTS4EAV7 User Manual 7
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MTS4EA software installation

Install the license server

The MTS4EA software installer provides two setup choices: Local machine and
Remote server. If you are going to install the MTS4EA software on a remote
server, the server that is to host the license software must be set up first.

The MTS4EA floating license system enables a single software key (the DES
DK?2 dongle) to serve up licenses to multiple users connected over a network. The
software key is pre-programmed with licenses before shipment.

To install the floating license system on the network, you must:
B Install the DK2 Network Server software on a server (the license server).

®  On every client that is to use the floating license, install the MTS4EA software
that also installs the DK2 client software.

If you are going to install the MTS4EA software only on a local machine, proceed
to Install the MTS4EA software. (See page 10.)

A license server hosts the software key, which contains one or more licenses. It
is possible to have several license servers on the network, each with their own
software key, forming a pool of licenses for the clients to use. It is also relatively
easy to have a machine acting as both a server and a client.

To allow a machine to act as a license server, the following procedure should
be repeated on each machine:

1. Select a server machine and connect the software key (either via the USB port
or parallel port depending on software key type).

2. On the server machine, insert the MTS4EA installation CD.

NOTE. When the CD is inserted, the MTS4EA setup screen will be displayed.
Select the Close button at the bottom of the window to terminate the MTS4EA
installation program.

3. Using Windows Explorer, locate and open the DES directory. Run the
program named dnsrv32.exe. During the installation process, accept the
default entries.

4. Reboot the server machine if requested to do so at the end of the installation
process.
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5. Open the Control Panel (Windows Start > Settings > Control Panel) and select
the DESkey icon. This will show the DESkey Configuration dialog, the first
two tabs of which are shown in the following illustrations (note the version
numbers shown near the bottom may vary).

NOTE. For the server installation, the DK2/DK38 tab and the top half of the
Networking tab can be ignored; these refer to the client installation that shares
the same configuration dialog.

(@) DESkey Configuration . W X
DKZ / DK38 | Netwaorking | File Versions

Diriver Optionz

Enable Bi-Tronics Compatibilty Mode

Show window on ECP Activity

D38 Options

| [] Exclusive Mode
| Last DE.2 Yersion Found:  Mone Found
|

Access Method
| Search optionz ...
|

Enable Local DK.2 Access () Search Local First

Enable Metwork, DKZ Access @ Search Netwoark First

| 32bit DK.2 Properties Page Vergion 1.90.0.20

[ ok [ cCanced || ppy

<§> DESkey Configuration M
DK2 / DK38 | Networking | File Versions

Destination Servers for Clisnts on this machine

Machine Part

[ Manitar ][ E dit ][ Remayve ][ Add ]

DK.2 Network. Server service control

Service running

Start Server on system start
Server Port Mumber 3029

DK2 Metwarking Properties Page Version £.03.0.43

[ ok [ Canes Apply
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Install the MTS4EA
software

10

6. Select the Networking tab. The field at the bottom labeled Server Port
Number shows the port to be used for communication with any clients; the
default is 3029. Press the OK button to finish.

Depending on the policy of your IT department, port 3029 may be blocked

by the network firewall, in which case you will need to consult your network
administrator for another unrestricted port. Enter the new port and click the Apply
button. You may then get a prompt asking about restarting the server; select Yes —
this will stop and start the network server service using the new port. When the
port has been applied, press the OK button to finish. This does not cause the
server to reboot; it only restarts the license server.

If the MTS4EA is to be installed on a remote server, ensure that the following
information is available:

®  The network identity of the floating license server
B The server port number

These parameters are set up in the Install the license server section. (See page 8.)

7. Insert the MTS4EA installation CD.

NOTE. Ifthe installation process does not start automatically, run setup.exe from
the root directory of the installation CD.

8. At the bottom of the window showing the readme file, click the Install button
to start the installation.

9. Select the desired MTS4EA setup option.

| MTS4EA setup |

_ @ Wihere iz the MTS4EA Dongle attached?

* Local machine

" Remote server

a. Select OK to continue.
b. If you selected the Local machine option, proceed to step 14.

c. Ifyou selected the Remote server option, proceed to the next step.
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10. An initial dialog box is shown. Press Next. The DK2 software key driver
is installed.

NOTE. If you have installed the license server on this machine, launching the
client installation may show a dialog box titled DK2 Driver/Server Object that
asks if you want to start the DK2 Network Server - attach the software key and
select Yes.

11. At the end of the driver installation setup, a Network Configuration dialog
box will appear (shown below).

Metwork Configuration lilﬂ_hj

Metwording

Desztination Servers for Clients on thiz machine

b achine Part

LA

b anitor Edit Remove | Add |

DE.2 Metwork, Server service control haz been dizabled:

The DE2 Metwork. Server service is not installed

Dk.2 Metworking Properties Page Yersion 6.03.0 43

DK | Cancel

12. This enables the server(s) installed in the previous section to be added to the
list of machines to query for licenses. If the required license server identity is
not already listed, select Add and enter the required license server network
identity and port number.

NOTE. If the DK?2 installer detects a previous installation of the DK2 driver on
this machine, the Network Configuration dialog box will not appear. In this
case, allow the installation to proceed and complete. After installation, open
the DESkey Networking Configuration dialog box (Windows Start > Settings >
Control Panel > DESkey > Networking tab) and proceed as described below.

MTS4EAV7 User Manual 11
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If you are installing the MTS4EA client software on the license server, the
server name to add is localhost. This is shown in the Networking Tab diagram
of the DESkey Configuration dialog box in the License Server section above.
The actual name of the machine can be used if preferred.

(é) DESkey Configuration Lll-g—hj
DK2 / DK38 | Networking | File Versions

Destination Servers for Clients on this machine

Maching Part

[ Manitar ][ Edit ][ Remaove ][ Add ]

DK2 Metwork Server service contral

Service running

Start Server on spstem start
Server Port Mumber 3029

D2 Metworking Properties Page Version B.03.0.43

OK | [ Cancel Apply

NOTE. Changes made to the Server list on the Networking tab will only take
effect when the Apply button is pressed.

13. Add all the servers that are to be accessible to this client, and then press the
OK button to close the Network Configuration dialog box.

CAUTION. At this stage, depending on the history of the machine, a prompt may
ask to reboot. Select No, otherwise the MTS4EA installation will not complete
correctly and need to be rerun.

14. The MTS4EA installation will continue. When finished, reboot the machine.
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Test the license server

To ensure that the previous installations were successful, perform the following
steps:

15. If the MTS4EA software was installed on a remote server, remove any
Tektronix DK?2 software keys from the client machine and ensure the server
machine has a suitably programmed software key connected.

16. Run the MTS4EA application using the desktop icon. If it starts, the license
server is functioning correctly. If it does not start or displays the error
message “DESkey dongle failure. Please see the manual for troubleshooting
advice,” then check the following:

On the server machine, ensure the software key is inserted correctly and the
DK2 Network Server service is running. The latter can be checked by opening
the DESkey Configuration dialog box from the Control Panel. The Networking
tab shows the status of the service - if it is not running, then start it and try the
MTSA4EA application again.

Troubleshooting the license server

If the service will not start

If the service starts but the
MTS4EA will not run

MTS4EAV7 User Manual

Reboot the machine and try again. If it still does not work, it may be a faulty or
disabled port. For a USB software key, check the Device Manager for a DESkey
entry. (Open the Windows Control Panel, select the System icon, on the Hardware
tab click the Device Manager button. Any problem will show up as a yellow
triangle next to the DESkey entry.) For a parallel port software key, check that the
port is enabled in the machine's BIOS settings. Try a different port connection

if more than one is available.

It could also be a faulty software key, try connecting the software key to the client
machine and run the MT4EA software again (ensure the Enable Local DK2 Access
checkbox is selected in the DK2/DK38 tab of the DESkey configuration dialog
box). If this works, the software key is working, so try another server machine. If
this does not work, contact Tektronix Customer Support.

Check with the network administrator that the port being used is not being blocked
by a firewall. If it is either get it unblocked or choose another port, changing it in
both the server and all clients; remember to press Apply in the associated dialog
boxes before closing them.

On the client machine, check the machine name entered in the client server list
is present and correct. If you entered it manually, try navigating to it using the
Browse feature to confirm that it is correct.

Check that the port number specified by the server is the same as the port number
specified in the client’s server list.

On the client machine, ensure the Enable Network DK2 Access checkbox is ticked
on the DK2/DK38 tab of the DESkey Configuration dialog.
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Compression standards and file types

This section contains the following information:

B A description of the standards (and elements within those standards), that
MTSA4EA supports, both video and audio

m  The file types MTS4EA can work with, both video and audio

B The exact titles and numbers of the standards on which the MTS4EA is based

Supported video compression standards
The video compression standards supported in this version of the MTS4EA are:
= H.265HEVC
® H.264/AVC
= H.264/SVC
® VC-1
®  MPEG-4 Part 2
= MPEG-2 Part 2
" H.263
The MTS4EA will open container files (containing the above types of video):

B MPEG-2 Transport Stream (H.265/HEVC, H.264/AVC, H.264/SVC,
VC-1 Advanced profile, MPEG-2 Program Stream, MPEG-2 Packetized
Elementary Stream, MPEG-2 Elementary Stream only)

= MP4 (MPEG-4 Part 2, H.263 Baseline only and H.264)
B 3GPP (MPEG-4 Part 2, H.263 Baseline only and H.264)
®  VOB/MPEG-2 Program Stream (MPEG-2 only)

B Microsoft ASF files

m  RCV files

m  MXF (SMPTE 377)
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H.265/HEVC

H.264/AVC

The MTS4EA will also open uncompressed video files: (See page 67, Opening an
uncompressed video file (any file extension).)

The MTS4EA will also open audio files of the standards given in Supported Audio
Compression Standards, and container files that have these types of audio within
them. (See page 28, Supported audio compression standards.)

NOTE. Not all container files support all types of audio listed under Supported
Audio Compression Standards. (See page 28, Supported audio compression
standards.) and (See page 38, Permitted audio types/format.)

This version of the MTS4EA supports the following elements of the H.265/HEVC
standard (see Reference [27] and Reference [28] under Standards references).

H.265/HEVC Profiles, Levels. The following Profiles and Levels are supported:
Main Profile

= All Levels from 1 to 6.2 inclusive

Main 10 Profile

m  All Levels from 1 to 6.2 inclusive

This version of MTS4EA supports the following elements of the H.264/AVC
standard (see Reference [12] under Standards references).

H.264/AVC Profiles, Levels. The following Profiles and Levels are supported:
Baseline Profile

B All Levels from 1 to 5.1 inclusive

Extended Profile

m  All Levels from 1 to 5.1 inclusive

Main Profile

m  All Levels from 1 to 5.1 inclusive

High Profile

m  All Levels from 1 to 5.1 inclusive

High 10-bit Profile

E  All Levels from 1 to 5.1 inclusive
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High 4:2:2 Profile

®m  All Levels from 1 to 5.1 inclusive
High 4:4:4 Predictive Profile

B All Levels from 1 to 5.1 inclusive
High 10 Intra Profile

m  All Levels from 1 to 5.1 inclusive
High 4:2:2 Intra Profile

= All Levels from 1 to 5.1 inclusive
High 4:4:4 Intra profile

®  All Levels from 1 to 5.1 inclusive
CAVLC 4:4:4 Intra profile

m  All Levels from 1 to 5.1 inclusive

H.264/AVC tools. (For a description of these tools, see Reference [12] under
Standards references)

All tools are supported, as permitted in the H.264/AVC standard, listed below.

Table 1: H.264/AVC tools (part 1)

Tool ! Baseline Extended  Main High High 10 :l:lg:g
Profile and level indications:
profile_idc 66 88 77 100 110 122
constraint_set0_flag 1 Oor1 0or1 0or1 Oor1 Oor1
constraint_set1_flag Oor1 Oor1 1 Oor1 1 1
constraint_set2_flag Oor1 1 0or1 0or1 0or1 0or1
constraint_set3_flag Oor1 Oor1 Oor1 0 0 0
level_idc 10 - 51 10 - 51 10 - 51 10 - 51 10 - 51 10 - 51
Slice types:
I Yes Yes Yes Yes Yes Yes
P Yes Yes Yes Yes Yes Yes
B No Yes Yes Yes Yes Yes
SP No Yes No No No No
Sl No Yes No No No No
NAL unit types:
1 - coded slice of a non-IDR picture No Yes No No No No
2 - coded slice data partition A No Yes No No No No
3 - coded slice data partition B No Yes No No No No

MTS4EAV7 User Manual
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High
Tool ! Baseline Extended  Main High High 10 4:29:2
4 - coded slice data partition C Yes Yes Yes Yes Yes Yes
5 - coded slice of an IDR picture Yes Yes Yes Yes Yes Yes
6 - supplemental enhancement Yes Yes Yes Yes Yes Yes
information
7 - sequence parameter set Yes Yes Yes Yes Yes Yes
8 - picture parameter set Yes Yes Yes Yes Yes Yes
9 - access unit delimiter Yes Yes Yes Yes Yes Yes
10 - end of sequence Yes Yes Yes Yes Yes Yes
12 - end of stream Yes Yes Yes Yes Yes Yes
13 - filler data Yes Yes Yes Yes Yes Yes
Structural:
data partitioning (NALU type 2-4) No Yes No No No No
interlace No Yes Yes Yes Yes Yes
(Except (Except (Except (Except (Except
L1-2 & L1-2 & L1-2&4.2 L1-2 & L1-2 &
42-51) 4.2-51) -5.1) 42-51) 42-51)
arbitrary slice order Yes Yes No No No No
slice groups 1-8 1-8 1 1 1 1
(num_slice_groups_minus1)
redundant coded pictures Yes Yes No No No No
(redundant_pic_cnt_present_flag)
Weighted prediction:
weighted_pred_flag 0 =0 =0 =0 =0 =>0
weighted_pred_idc 0 =0 =0 =0 =0 =0
Entropy coding (entropy_coding_mode_flag):
CAVLC Yes Yes Yes Yes Yes Yes
CABAC No No Yes Yes Yes Yes
B frames:
direct_8x8_inference_flag n/a 1 0(L1-2.2) 1(L3-5.1) 1 1
1(L3-5.1) (L3-5.1) (L3-5.1)
MinLumaBiPredSize n/a 8x8 8x8 8x8 8x8 8x8

L3.1-51 L3.1-5.1 L3.1-5.1 L3.1-5.1 L3.1-5.1

Fidelity range:
chroma format (chroma_format_idc) 0 0 0 0-1 0-1 0-1

bit depth (bit_depth_luma_minus8,
bit_depth_chroma_minus8)

transform bypass n/a n/a n/a 0 0 0
(qpprime_y_zero_transform_bypass_flag)

1 No = not allowed; n/a = not applicable
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Table 2: H.264/AVC tools (part 2)

High 4:4:4 High 10 High 4:2:2 High 4:4:4 CAVLC
Tool ! predictive Intra Intra Intra 4:4:4 Intra
Profile and level indications:
profile_idc 244 110 122 244 44
constraint_set0_flag Oor1 Oor1 Oor1 Oor1 Oor1
constraint_set1_flag 1 1 1 1 1
constraint_set2_flag Oor1 Oor1 Oor1 Oor1 Oor1
constraint_set3_flag 0 1 1 1 1
level_idc 10 - 51 10 - 51 10 - 51 10 - 51 10 - 51
Slice types:
I Yes Yes Yes Yes Yes
P Yes No No No No
B Yes No No No No
SP No No No No No
Sl No No No No No
NAL unit types:
1 - coded slice of a non-IDR picture No No No No No
2 - coded slice data partition A No No No No No
3 - coded slice data partition B No No No No No
4 - coded slice data partition C Yes Yes Yes Yes Yes
5 - coded slice of an IDR picture Yes Yes Yes Yes Yes
6 - supplemental enhancement Yes Yes Yes Yes Yes
information
7 - sequence parameter set Yes Yes Yes Yes Yes
8 - picture parameter set Yes Yes Yes Yes Yes
9 - access unit delimiter Yes Yes Yes Yes Yes
10 - end of sequence Yes Yes Yes Yes Yes
12 - end of stream Yes Yes Yes Yes Yes
13 - filler data Yes Yes Yes Yes Yes
Structural:
data partitioning (NALU type 2-4) No No No No No
interlace Yes Yes Yes Yes Yes
(ExceptL1-2 (ExceptL1-2 (Except L1-2 (Except (Except L1-2
&4.2-51) &4.2-51) &4.2-51) L1-2 &4.2-51)
&4.2-5.1)
arbitrary slice order No No No No No
slice groups (num_slice_groups_minus1) 1 1 1 1 1
redundant coded pictures No No No No No

(redundant_pic_cnt_present_flag)
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High 4:4:4 High 10 High 4:2:2 High 4:4:4 CAVLC
Tool ! predictive Intra Intra Intra 4:4:4 Intra
Weighted prediction:
weighted_pred_flag =0 n/a n/a n/a n/a
weighted_pred_idc =0
Entropy coding (entropy_coding_mode_flag):
CAVLC Yes Yes Yes Yes Yes
CABAC Yes Yes Yes Yes No
B frames:
direct_8x8_inference_flag 1(L3-5.1) n/a n/a n/a n/a
MinLumaBiPredSize 8x8 n/a n/a n/a n/a
(L3.1-5.1)
Fidelity range:
chroma format (chroma_format_idc) 0-3 0-1 0-1
bit depth (bit_depth_luma_minus8, 0-4
bit_depth_chroma_minus8)
transform bypass Oor1 0 0 0or1 Oor1

(qpprime_y_zero_transform_bypass_flag)

1 No = not allowed; n/a = not applicable
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H.264/SVC This version of MTS4EA supports the following elements of the H.264/SVC
standard (see Reference [26] under Standards references).

H.264/SVC Profiles, Levels. The following Profiles and Levels are supported:
Scalable Baseline Profile

®m  All Levels from 1 to 5.1 inclusive

Scalable High Profile

m  All Levels from 1 to 5.1 inclusive

Scalable High Intra Profile

®  All Levels from 1 to 5.1 inclusive

H.264/SVC tools. (For a description of these tools, see Reference [26] under
Standards references)

Table 3: H.264/SVC tools

Tool ! Scalable Baseline Scalable High Scalable High Intra
Profile and level indications:
profile_idc 83 86 86
constraint_set0_flag 1 for base layer, 0 or 1 for Oor1 Oor1
enhancement layers
constraint_set1_flag 1 for base layer, 0 or 1 for Oor1 Oor1
enhancement layers
constraint_set2_flag 1 for base layer, 0 or 1 for Oor1 Oor1
enhancement layers
constraint_set3_flag 0 0 1
Slice types:
I Yes Yes Yes
P Yes Yes No
B No Yes No
El Yes Yes Yes
EP Yes Yes No
EB Yes Yes No
SP No No No
Sl No No No
NAL unit types:
1 - coded slice of a non-IDR picture Yes Yes No
2 - coded slice data partition A No No No
3 - coded slice data partition B No No No
4 - coded slice data partition C No No No
5 - coded slice of an IDR picture Yes Yes Yes
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Tool ! Scalable Baseline Scalable High Scalable High Intra
6 - supplemental enhancement Yes Yes Yes
information
7 - sequence parameter set Yes Yes Yes
8 - picture parameter set Yes Yes Yes
9 - access unit delimiter Yes Yes Yes
10 - end of sequence Yes Yes Yes
11 - end of stream Yes Yes Yes
12 - filler data Yes Yes Yes
13 - sequence parameter extension Yes Yes Yes
14 - prefix NAL unit Yes Yes Yes
15 - subset sequence parameter set Yes Yes Yes
19 - coded slice of an auxiliary coded Yes Yes Yes
picture without partitioning
20 - coded slice extension Yes Yes Yes

Structural:
data partitioning (NALU type 2-4) No No No
interlace No Yes Yes

(Except L1-2 & (Except L1-2 &
42-51) 42-51)
arbitrary slice order Base layer - No No No
Enhancement layer - Yes
slice groups Base layer - 1 1 1
(num_slice_groups_minus1 + 1) Enhancement layer -
1108
redundant coded pictures Base layer - No No No
(redundant_pic_cnt_present_flag) Enhancement layer - Yes

Entropy coding (entropy_coding_mode_flag):

CAVLC Yes Yes Yes
CABAC Base layer - No Yes Yes
Enhancement layer - Yes
B frames:
direct_8x8_inference_flag Base layer - n/a 1(L3-5.1) 1(L3-5.1)
Enhancement layer - 1
MinLumaBiPredSize n/a 8x8 8x8
L3.1-5.1 L3.1-5.1

Fidelity range:
chroma format (chroma_format_idc) 0
bit depth (bit_depth_luma_minus8, 8
bit_depth_chroma_minus8) + 8
transform bypass 0 0 0

(qpprime_y_zero_transform_bypass_flag)

1
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No = not allowed; n/a = not applicable
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VC-1
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This version of MTS4EA supports the following elements of the VC-1 standard.
(see Reference [16] under Standards references).

VC-1 Profiles, Levels. The following Profiles and Levels are supported (this is all

Profiles and all Levels):

Simple Profile:
= Low

= Medium
Main Profile:
= Low

= Medium

= High

Advanced Profile:

- Lo
- LI
- L2
- L3
- L4
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MPEG-4

This version of MTS4EA supports the following elements of the MPEG-4 standard
(see Reference [1] under Standards references).

NOTE. The MTS4EA support for MPEG-4 has been updated to the 2004 version
of the MPEG-4 standard, which has several differences from the previous version.

MPEG-4 Profiles, Levels. The following Profiles and Levels are supported:

®  Simple Profile:

Level 0 (see note below)
Level 1

Level 2

Level 3

Level 4a

Level 5

B Advanced Simple Profile:

Level 0
Level 1
Level 2
Level 3
Level 3b (see Reference [5], Standards references.)
Level 4
Level 5

B Main Profile:

Level 2

NOTE. Level 0, which is not in the MPEG-4 Standard Reference [1], is an
addition to Simple Profile. Level 0 is targeted at mobile applications: for example,
with a maximum picture size of QCIF and maximum frame rate of 15 frames per
second. (See page 39, Standards references.)
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MPEG-4 tools. (See the following standard for a description of the MPEG-4 tools:
MPEG-4 Part 2 (Visual), Reference [1] Table 9-1.)

For MPEG-4 Simple Profile, Advanced Simple Profile and Main Profile, the
following tools are supported:

Advanced simple

Tool Simple profile profile Main profile
Basic: Y Y Y

= |-VOP

= P-VOP

m  AC/DC prediction
= 4 Motion Vectors

®  Unrestricted Motion Vectors
Short header Y Y Y
Error resilience: Y Y Y

®  Slice Resynchronization
B Data Partitioning

m  Reversible VLC

B-VOPs N/A Y N
Method 1/Method 2 quantization N/A Y Y
Global Motion Compensation: N/A Y N/A
®  Mode 0

= Mode 1

®  Mode 2

= Mode 3

Quarter Sample Motion Compensation N/A Y N/A
(quarter pel)

Interlace N/A Y N

(L4, 5 only)

1 N/A means that this tool is not allowed in the profile concerned.

NOTE. MPEG-4 Simple Profile Short Header is decoded by MTS4EA as H.263
Baseline, as defined by the MPEG-4.
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The following additional tools are not supported for Main Profile:
B P-VOP based temporal scalability:
= Rectangular
= Arbitrary shape
B Binary shape
®  Qray shape

m  Sprite

MPEG-2  This version of MTS4EA supports the following elements of the
MPEG-2 standard. (see Reference [13] under Standards references).

MPEG-2 Profiles, Levels. The following Profiles and Levels are supported, subject
to the restrictions. (See page 38, Permitted audio types/format.)

B Main Profile:

= Main Level

= High Level

= High Level 1440
m  4.2.2 Profile:

= Main Level

= High Level
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H.263
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MPEG-2 tools. For MPEG-2 Main Profile at Main Level, at High Level and at
High Level 1440, the following tools are supported:

Tool

Main level

High level

High level 1440

|-frames

Y

Y

Y

P-frames

B-frames

Field-coded pictures
(Interlaced)

Y
Y
Y

Y
Y
Y

Y
Y
Y

Frame-coded pictures:

m  With field or frame
order MacroBlocks

Layers:

m GOP

B Picture

= Slice

= MacroBlock

®  Block

NOTE. Higher syntactic structures are also supported within MTS4EA - PES and

VOB. (See page 33, MPEG-2 higher syntactic structures.)

The following H.263 standards are supported:

B H.263 baseline standard (Reference [2] under Standards references).
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Supported audio compression standards
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MTSA4EA supports audio extraction and playout. MTS4EA also supports audio
stream analysis functionality for all supported standards except Dolby Digital

(AC-3). Supported standards are:
m  MPEG-1 Part 3 audio

(References [22] in Standards references.)
®  MPEG-2 Part 3 audio

(References [18] in Standards references.)
®  MPEG-2 Part 7 AAC

(Reference [19] in Standards references.)
= MPEG-4 Part 3 audio

(Reference [20] in Standards references.)
= Dolby Digital (AC-3)

(Reference [24] in Standards references.)

MTS4EA also supports audio files in the following container formats:

m  MPEG-4 Part 3 ADTS files
(Reference [21] in Standards references.)
B MPEG-4 Part 3 LATM files
(Reference [21] in Standards references.)
= MPEG-4 Parts 1 and 14
(References [10] and [23] in Standards references.)
®  MPEG-2 Transport, Program, PES streams
(Reference [14] in Standards references.)
= 3GPP

(Reference [11] in Standards references.)
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MPEG-1 Part 3 audio

MPEG-2 Part 3 audio

MPEG-2 Part 7 AAC audio

MPEG-4 Part 3 audio

MPEG-4 Part 3 ADTS files
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MTSA4EA supports the MPEG-1 Part 3 audio standard. as defined in Reference
[22] in Standards references. MTS4EA supports the following layers of this
standard:

m LayerI
®  Layer II

MTS4EA supports monophonic and stereophonic streams in this standard.

MTSA4EA supports the MPEG-2 Part 3 audio standard, as defined in Reference
[18], Standards references. MTS4EA supports the extension of MPEG-1 part 3
audio to LSF (Low Sampling Frequency) for the following layers:

® Layerl
m  Layer I

MTS4EA supports monophonic and stereophonic streams in this standard.

MTS4EA supports the MPEG-2 Part 7 AAC audio standard, as defined in
Reference [19], Standards references. MTS4EA supports the following profiles
of this standard:

B Main
m  LC (Low Complexity)
® LTP (Long Term Prediction)

MTSA4EA supports monophonic and stereophonic streams in this standard.

MTSA4EA supports the MPEG-4 Part 3 audio standard, as defined in Reference
[20], Standards references. MTS4EA supports the following profiles of this
standard:

B Main
B LC (Low Complexity)
®  LTP (Long Term Prediction)

®  HE-AAC (High Efficiency, ‘AAC plus’), low complexity profile with SBR
(Spectral Band Replication)

MTSA4EA supports monophonic and stereophonic streams in this standard.

MTS4EA supports the Audio Data Transport Stream (ADTS) for AAC audio, as
defined in Reference [21], Standards references.
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Supported closed caption standards
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MTSA4EA supports closed caption syntax and compliance analysis with ability
to render captions over video, save captions to standard file format (SRT, SCC
MCC), and debug capabilities. Supported standards are:

m  CEA 608 (analog video), as defined in Reference [31], Standards references

B CEA 608 (carried in SCTE20 and SCTE21), as defined in Reference [33] and
Reference [34], Standards references

m  CEA 708 (digital video), as defined in Reference [32], Standards references

B KSC-5601-1987 (Wansung) Mapping, as defined in Reference [36], Standards
references
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Permitted video types/formats

Microsoft ASF files

RCV files

MP4 files
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MTSA4EA analyzes and displays many file types, such as:
B Video files containing video Elementary Streams

®  Container files, such as ASF files, RCV files, MP4/3GPP files, MPEG-2
Transport Streams, and MPEG-2 Program streams, which include video,
audio and other data

B MTS4EA Trace files (which have a.vpt file extension)

®m  Uncompressed video files, such as YUV, RGB or grayscale color models,
8-16 bit sample depth, various chroma sub-sampling formats

B Any data file, using MTS4EA HexView (hexadecimal file viewer, on the
Analysis menu)

The primary analysis functions of MTS4EA are performed on video Elementary
Streams, and features are provided to extract these from within container files
such as MP4 and 3GPP files.

ASEF files typically contain video, audio and other data. An ASF file can contain
more than one video stream. See Reference [17] in Standards references.

RCYV files contain video in the VC-1 format. See Reference [16] in Standards
references.

MP4 files typically contain video, audio and other data. An MP4 file can contain
more than one video stream; these streams can be located consecutively or split up
in many areas of the MP4 file.

The MP4 files that the MTS4EA analyzes should conform to the relevant part of
the MPEG-4 standard — Reference [10] in Standards references.

By default, the MTS4EA looks for MP4 files with an .mp4 file extension, although
any file name can be used: MTS4EA will determine that it is an MP4 file by
looking through the file contents.

The video streams can be extracted from the MP4 file and analyzed directly, or
extracted and analyzed later. (See page 56, Open stream... Ctri+0.)

The structure of the MP4 file can be examined, using the View file structure
option in the Analysis menu. (See page 43, How to use the MTS4EA.)
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3GPP files

MPEG-2 Transport Stream

32

files

MXF (SMPTE 377) files

3GPP files are a subset of MPEG-4 files, with an indicator in the file to denote
that it is a 3GPP file.

3GPP files should conform to the standard concerned — Reference [11] in
Standards references.

By default, the MTS4EA looks for 3GPP files with a .3gp file extension, although
any file name can be used: MTS4EA will determine that it is a 3GPP file by
looking through the file contents.

The video streams are extracted from 3GPP files and analyzed directly or
extracted and analyzed later in the same way as MP4 files. For information on
opening 3GPP files and extracting and saving the video streams. (See page 56,
Open stream... Ctrl+0.)

The structure of the 3GPP file can be examined, using the View file structure
option in the Analysis menu. (See page 43, How to use the MTS4EA.)

MPEG-2 Transport Streams typically contain video, audio, and other data. An
MPEG-2 Transport Stream can contain more than one video stream - in fact
hundreds or more; these streams can be located largely consecutively in the
Transport Stream packets or split up in many areas of the Transport Stream.

Transport Streams with 188 bytes per packet, 196 bytes per packet, 204 bytes per
packet and 208 bytes per packet can be analyzed.

MXF is a container format which supports a number of different coded streams
(essence) encoded in any of the variety of video and audio compression formats
together with metadata which describes the essence contained in it.

MXEF provides:

B An extensible framework for interchanging metadata and essence
B Independence from compression formats

B A variety of operational patterns to fit different applications

B A means of encapsulating structural and descriptive metadata

B A means of relating the metadata with the essence

®  Low level file structure for efficient storage and parsing

B A means of indexing content for random access

m A streamable file format for real time contribution

NOTE. MTS4FEA supports operational pattern Opla, Oplb, OpAtomla and
OpAtom1b.

MTS4EAV7 User Manual



Compression standards and file types

MPEG-2 higher syntactic = MPEG-2 Program Stream and PES files. An MPEG-2 Program Stream contains
structures  one or more Packetized Elementary Streams (PES), with a common time base.
(The Program Stream is designed for use in a relatively error-free environment.)

The format of the Program Stream is defined in Part 1 of the MPEG-2 standard,
Reference [14] in Standards references.

A Program Stream can contain a complete Elementary Stream, or it can contain
only part of an Elementary Stream.

MTS4EA will open MPEG-2 Program Stream files (typically with a file extension
of .mpg) and display the structure of the Program Stream, such as the PES packets
inside.

In accordance with the MPEG-2 standard (see Reference [14] in Standards
references), the Program Stream file will start with a 32-bit start code:
0x000001ba, 0000 0000 0000 0000 0000 0001 1011 1010.

MPEG-2 VOB files (DVD). VOB files are used on a DVD to store the video and
audio; a VOB contains a Program Stream.

A single video Elementary Stream (for example, a movie) is usually distributed
among several VOB files.

NOTE. You can specify the different VOBs that contain a single Elementary
Stream, so that the MTS4EA can extract the Elementary Stream from the different
VOBs.

MTS4EA will open MPEG-2 VOB files (typically with a file extension of .vob)
and display the structure of the Program Stream, such as the PES packets inside.

See Reference [15] in Standards references.

NOTE. When opening a VOB, there is no requirement that the VOB begins with an
I-frame. In this situation, the video will not display correctly until an I-frame is
reached.

Encrypted (scrambled) VOBs cannot be opened.
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Uncompressed video file

34

format

Compressed video file
format

The general uncompressed video file format is as follows:
B No headers of any kind (no file or frame headers)
B Concatenated planar image data

m  Row raster order (top picture row first)

B Unsigned samples

For 8-bit sample depth:

®  One byte per sample

For 9-16 bit sample depth:

B Two bytes per sample

B Both little- and big-endian byte orders supported
For YUV format:

B Concatenated Y, U and V planes

B U and V planes sub-sampled as required

B Y plane samples are unsigned

m U and V plane samples are unsigned with a DC offset of 2-1, where # is the
chroma sample bit depth

For RGB format:
m  Concatenated R, G and B planes
For grayscale format:

B Luma plane only

The formats of the raw compressed video data files (for example called
Elementary Streams, typically with a file extension of .m4v or .cmp in MPEG-4)
that MTS4EA analyzes are defined in the relevant standards. Proprietary file
formats are not supported.

This means that the compressed video file to be analyzed should not be an AVI file
(which puts a wrapper around the encoded video and audio).

The compressed video elementary stream file cannot contain audio, although the
original container file (such as MP4 or 3GPP) may have contained audio.

Once the video is extracted, the MTS4EA will automatically determine the format
of the compressed video in the file by searching through the video and looking for
the appropriate start codes. Accordingly, the file name does require a particular
file extension to be decoded correctly.
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H.264/AVC and H.265/HEVC Byte Stream file format. In accordance with the
H.264/AVC and H.265/HEVC standards (see Reference [12] and Reference [27] in
Standards references), the video file must start as given in the following diagram.

The abbreviations mean:
AU: access_unit_delimiter_rbsp_nal_unit

SPS: sequence_parameter_set nal unit

PPS: picture parameter set nal unit

Byte stream Byte stream Byte
NAL unit NAL unit N

any
type

Start of Bitstream

[ ]
< Byte stream . Byte stream
; NAL unit : NAL unit

AU

LLLEEY =
LLLETY =

Zero or more byte stream NAL units of type Filler
and/or Reserved may be inserted at these points.

For example, if the bitstream does not contain the optional items at the start then
the first six bytes in an Extended profile byte stream file will be: 00 00 00 01 67
58 (all values in hexadecimal)

VC-1 Advanced Profile and Elementary Stream file format. Within the

VC-1 standard (see Reference [17] in Standards references), only the Advanced
Profile can exist as a separate Elementary Stream. (The Simple and Main Profiles
are required to be part of a container file - such as RCV, ASF or MPEG-2 TS - so
that the required header information is stored.)

MTS4EA fully supports the VC-1 implementations of the Simple,
Main
and Advanced Profiles in each standard.

(See the standards in Reference [16] in Standards references for details of the start
codes and syntax permissible for each of these.)
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MPEG-4 Elementary Stream file format. In accordance with the MPEG-4 standard
(see Reference [1] in Standards references), the file will start with a valid header
start code that contains configuration information such as:

visual_object_sequence_start_code (0xB0)

or visual_object_start_code (0xB5)

or video_object_Tlayer_start_code (0x20 - 0x2F)
or video_object_start_code (0x00 - Ox1F)

For MPEG-4 Short Header video there is no header code other than the 22-bit
start code:

B video_plane_with_short_header() (see below)
The start codes actually used will vary from one stream to another.

These start codes (except Short Header) may be followed by further configuration
data until the start code for the video data is reached, which must start with one of
the following functions:

B Group_of_videoObjectPlane() start code: 0xB3
B  videoObjectPlane() start code: 0xB6

See the MPEG-4 standard Reference [1] (in section 6.1.2) in Standards references
for more information.

Note the entry points Meshobject () and fba_object() also given in section
6.1.2 of the MPEG-4 standard are not supported, but also these are nonallowable
tools in the Profiles and Levels supported by MTS4EA.

This means that for
®  Group_of_videoObjectPlane()
m VvideoObjectPlane ()

the 24 bits in the video file before the start code must be the Start Code Prefix:
0000 0000 0000 0000 0000 0001. This is then followed by the 8-bit start code
value.

MPEG-2 Elementary Stream file format. In accordance with the MPEG-2 standard
(see Reference [14] in Standards references), the Elementary Stream file will
start with a 32-bit start code: Hex: 0x000001b3; Bin: 0000 0000 0000 0000
0000 0001 1011 0011.

H.263 file format. The first bits in an H.263 compressed file should be the 22-bit
PSC (Picture Start Code): 0000 0000 0000 0000 1000 00.
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Source video format

Video image size

Video file size

PALINTSC
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The above means that when the video was encoded, the uncompressed source
format of the video file to be encoded should have been YUV 4:2:0 - that is,
with 4 bytes of Y data (luminance) for every 1 byte of U and 1 byte of V data
(color differences). (The color difference data is sub-sampled by 2 in horizontal
and vertical directions.)

For H.264/AVC High Profiles, the following alternative image formats are also
supported:

B YUYV, RGB or grayscale color models
B Alternative YUV chroma sub-sampling: 4:2:0, 4:2:2, or 4:4:4
B Alternative image sample bit depths: from 8 to 12 bits

It is up to the encoder to take the input data and order it correctly, so that in the
compressed bitstream, the pixel data must appear with the top left pixel first,
followed by the pixel to the right. If the video data stream input to the encoder
does not follow this order then it is up to the encoder to rearrange the data order.

The maximum size of the video images that can be analyzed within MTS4EA is
effectively up to 16384x16384 pixels.

For each standard, there is a maximum size and within this limit, MTS4EA will
analyze video to the maximum size allowed in the video standard concerned,
for example:

B 4096 pixels wide x 2304 pixels high in H.264/AVC
m 1920 pixels wide x 1088 pixels high in MPEG-2 Main Profile @ High Level

There is no minimum size.

The maximum video file size that can be analyzed is effectively limited only
by the disk space on your computer (the limit to the size is actually 1 million
Terabytes [260] or 1 billion Gigabytes).

MTS4EA will open the first part of the video file and start playing and analyzing
this immediately if possible: in some cases, MTS4EA must search through a
certain amount of the file before there is sufficient data for display.

In addition, the results from analysis of the input video file are cached in MTS4EA
memory in the Step-back buffer. If the results for the section of video to be
displayed/analyzed are not in the cache then this is indicated on-screen and
MTS4EA will then pause while loading the relevant data in the cache.

Both PAL and NTSC format video can be analyzed with MTS4EA.
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Permitted audio types/format

MPEG-2 Transport Stream

files

MPEG-2 Program Stream
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and PES files

Audio is supported under the following container formats, as described in the
previous section:

®  MPEG-4 Part 3 ADTS files

®  MPEG-2 Transport Stream, Program Stream, Packetized Elementary Stream
(PES)

= 3GPP
= MP4

MPEG-2 Transport Streams typically contain video, audio and other data. An
MPEG-2 Transport Stream can contain more than one media stream - in fact
hundreds or more; these streams can be located largely consecutively in the
Transport Stream packets or split up in many areas of the Transport Stream.

Transport Streams with 188 bytes per packet, 196 bytes per packet, 204 bytes per
packet and 208 bytes per packet can be analyzed.

An MPEG-2 Program Stream contains one or more Packetized Elementary
Streams (PES), with a common time base. (The Program Stream is designed for
use in a relatively error-free environment.)

The format of the Program Stream is defined in Part 1 of the MPEG-2 standard
(see Reference [14] in Standards references).

A Program Stream can contain a complete Elementary Stream, or it can contain
only part of an Elementary Stream.

The MTS4EA will open MPEG-2 Program Stream files (typically with a file
extension of .mpg) and display the structure of the Program Stream, such as the
PES packets inside.

In accordance with the MPEG-2 standard (see Reference [14] in Standards
references), the Program Stream file will start with a 32-bit start code:
0x000001BA, for example, 0000 0000 0000 0000 0000 0001 1011 1010
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3GPP files

MP4 files

Standards references

MTS4EAV7 User Manual

3GPP files are a subset of MPEG-4 files, with an indicator in each 3GPP file to
denote that it is a 3GPP file.

3GPP files should conform to the standard concerned (see Reference [11] in
Standards references).

By default, the MTS4EA looks for 3GPP files with a .3gp file extension, although
any file name can be used; the MTS4EA will determine that it is a 3GPP file
by looking through the file contents.

The audio streams are extracted from 3GPP files and analyzed directly or
extracted and analyzed later in the same way as for MP4 files. For information on
opening 3GPP files, extracting and saving the audio streams see the How fo use
the MTS4EA section.

The structure of the 3GPP file can be examined, using the View file structure
option on the Analysis menu. (See page 43, How to use the MTS4EA.)

MP4 files typically contain video, audio and other data. An MP4 file can contain
more than one video stream; these streams can be located consecutively or split up
in many areas of the MP4 file.

The MP4 files that the MTS4EA analyzes should conform to the relevant part of
the MPEG-4 standard (see Reference [10] in Standards references).

By default, the MTS4EA looks for MP4 files with an .mp#4 file extension, although
any file name can be used; the MTS4EA will determine that it is an MP4 file
by looking through the file contents.

The audio streams can be extracted from the MP4 file and analyzed directly, or
extracted and analyzed later. For information on opening MP4 files and extracting
and saving the audio streams see the How fo use the MTS4EA section.

The structure of an MP4 file can be examined, using the View file structure
option on the Analysis menu. (See page 43, How to use the MTS4EA.)

[1] MPEG-4 Part 2 (Visual): standard number ISO/IEC 14496-2:2004; ISO
title: Information technology - Coding of audio-visual objects: Part 2: Visual,
3rd Edition 2004-06-01; plus 14496-2:2004 Technical Corrigendum 1 Published
2004-06-15

[2] H.263: Video Coding for Low Bit Rate Communication. International
Telecommunication Union (ITU) 1998

[3] MPEG-4 Video Verification Model version 18.0: document reference number
ISO/IEC JTC1/SC29/WG11 N3908 dated January 2001

[4] MPEG-4 Part 2 (Visual) ISO/IEC 14496-2 Amendment 2, 2002-02-01:
Streaming video profile (contains Advanced Simple Profile)
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[5] MPEG-4 Part 2 (Visual) ISO/IEC 14496-2:2001 Final Draft Amendment 3
FDAM 3:2003(E): New levels and tools for MPEG-4 visual (contains Advanced
Simple Profile Level 3b)

[6] MPEG-4 Part 2 (Visual) ISO/IEC 14496-2 Microsoft reference software:
FDAM1-2.3-001213 version 2 dated July 3rd 2000

[7] MPEG-4 Part 4 (Conformance Testing) ISO/IEC Study of CD 14496-4 N3067
1999-03-18, Visual clause w3067 _4(v)

[8] MPEG-4 Part 4 (Conformance Testing) ISO/IEC 14496-4 MPEG-4 Normative
ISO bitstreams dated 05/11/2001, specified in sections 4.5.3.1 and 4.5.7 of
Reference [7]

[9] MPEG-4 Part 4 (Conformance Testing) ISO/IEC 14496-4 MPEG-4 Donated
bitstreams dated 14/07/2000, referred to in section 4.5.8 of Reference [7]

[10] MPEG-4 Part 1 (Systems) ISO/IEC 14496-1: Information technology -
Coding of audio-visual objects: Part 1: Systems, 3rd Edition dated March 2002

[11] 3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Transparent end-to-end Packet-switched Streaming Service
(PSS); Protocols and codecs (Release 5); reference 3GPP TS 26.234 V5.5.0
(2003-06)

[12] H.264/AVC: Advanced video coding for generic audiovisual services.
International Telecommunication Union (ITU) March 2010

[13] MPEG-2 Part 2 (Visual): ISO/IEC 13818-2 Second edition 2000-12-15
(2000 E): Information technology - Generic coding of moving pictures and
associated audio information: Video with Amendment 1: Content description
data (2001-12-15, corrected version 2002-08-01) and Technical Corrigendum 1
(published 2002-03-01)

[14] MPEG-2 Part 1 (Systems): ISO/IEC 13818-1 Third edition 2007-10-15
(2007 E): Information technology - Generic coding of moving pictures and
associated audio information: Systems with Amendment 3 Transport of scalable
video over ITU-T Rec. H222.0/ ISO/IEC 13818-1, corrected version dated
2009-12-01

[15] DVD Standard for Video: DVD-Video Book Part 3: Video Specifications
vl.

[16] SMPTE "Proposed SMPTE Standard for Television: VC-1 Compressed
Video Bitstream Format and Decoding Process" committee draft 2, revision 1,
reference number SMPTE CD xxxM (otherwise referred to as VC-1)

[17] Advanced Systems Format (ASF) Specification: revision 01.20.02; Microsoft
Corporation, June 2004

[18] MPEG-2 audio: ISO/IEC 13818-3:1998 Information technology — Generic
coding of moving pictures and associated audio information — Part 3: Audio
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[19] MPEG-2 AAC: ISO/IEC 13818-7:2004 Information technology — Generic
coding of moving pictures and associated audio information — Part 7: Advanced
Audio Coding (AAC)

[20] MPEG-4 AAC (AAC plus): ISO/IEC 14496-3:2001 Information technology
— Coding of audio-visual objects — Part 3: Audio plus Cor1:2002, Cor1:2004,
Cor2:2004, Amd1:2003, Amd2:2004, Amd3

[21] HE AAC codecs: ISO/IEC 14496-3:2001 Information technology — Coding
of audio-visual objects — Part 3: Audio plus Cor1:2002, Cor1:2004, Cor2:2004,
Amd1:2003, Amd2:2004, Amd3

[22] MPEG-1 audio: ISO/IEC 11172-3:1993 Information technology — Coding
of moving pictures and associated audio for digital storage media at up to about
1.5Mbit/s — Part3: Audio

[23] MPEG-4 Part 14: ISO/IEC 14496-14:2003 Information technology — Coding
of audio-visual objects — Part 14: MP4 file format

[24] Digital Audio Compression Standard (AC-3) ATSC A/52, (1995-12)

[25] Operational Guidelines for Digital Terrestrial Television Broadcasting, ARIB
Technical Report TR-B14, Version 2.8.

[26] H.264/SVC: Advanced video coding for generic audiovisual services —
Annex G (Scalable Video Coding). International Telecommunication Union
(ITU) March 2010

[27] H.265/HEVC: ITU-T H.265, Series H: Audiovisual and Multimedia Systems,
Infrastructure of audiovisual services — Coding of moving video, High efficiency
video coding April 2013

[28] HEVC in TS: ISO/IEC 13818-1:201X/PDAM 3 (E) Rec. ITU-T H.
222.0/Amd.3, Information Technology — Generic Coding of Moving Pictures
and Associated Audio Information: Systems, Amendment 3, Transport of High
Efficiency Video Coding (HEVC) Streams over ITU-T Rec H.222.0 | ISO/IEC
13818-1

[29] EIA-608: Line 21 Data Services

[30] EIA-708: Digital Television (DTV) Closed Captioning

[31] CEA 608: ANSI/CEA standard, ANSI/CEA-608-E

[32] CEA 708: CEA-708-D, Digital Television (DTV) Closed Captioning

[33] SCTE 20: Society of cable Telecommunications engineers, AMERICAN
NATIONAL STANDARD, ANSI/SCTE 20 2004, METHODS FOR CARRIAGE
OF CLOSED CAPTIONS AND NON-REAL TIME SAMPLED VIDEO

[34] SCTE 21: Society of cable Telecommunications engineers, AMERICAN
NATIONAL STANDARD, ANSI/SCTE 21 2001R2006, STANDARD FOR
CARRIAGE OF NTSC VBI DATA IN CABLE DIGITAL TRANSPORT
STREAMS
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[35] ATSC/AFD headers: ATSC Digital Television Standard: Part 4 — MPEG-2
Video System Characteristics, A/53 Part 4:2009

[36] KSC-5601-1987 (Wansung) Mapping; Standard for Korean Character Closed
Caption content
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Describes the elements of MTS4EA display window.
(See page 44, Window elements.)

Tells how to start using MTS4EA display.
(See page 45, Starting to use the MTS4EA.)

Describes each of the menu items in detail and how to use them.
(See page 55, Main menus.)

Explains the icon toolbars, below the main menu.
(See page 354, Icon toolbars.)

Explains the context-sensitive toolbars, which appear depending upon the
video standard used and/or the actions being performed.
(See page 357, Context-sensitive toolbars/tooltips.)

Explains the information provided on the status bar.
(See page 347, Status bar.)

Lists the shortcut keys, such as Ctrl+A to Pause/Frame Advance one frame.

(See page 371, Ctrl shortcut keys.)

Explains the use of the Alt key to select menu items.
(See page 372, Alt menu keys.)

Explains the use of the command line/batch mode.
(See page 373, Command line/batch mode.)
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Window elements

Name of video or other loaded file
Main menu

Icon toolbars

Window area in which decoded or
other data displayed (HexView,
Trace view, VBV view

Navigation panel

— ! [ MTS4EA 7.01.3 - MPEG4 Example - Window Car - [Video View: MPEG4 Example - Window Car] =B ¥
H File Play Overlay Analysis Edit Alert Window Help ~ &%
=
Pl @« 3=

—7 ‘ B I Decoded

\ oo:00:00 | 00:00:00 [ Loop
NGl A [ e W[ g i [FOP =]
Status bar — [Ready one/more Alerts disabled | Al | Disabled:1 |
- 1134—00;

44

NOTE. In addition to the above toolbars/windows, there are multiple other
toolbars that are visible when particular functions are enabled. Also, there are
some toolbars, tooltips and menu items that are context-sensitive, depending on
the video/audio standard being used and/or the explicit function being performed.
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Starting to use the MTS4EA

When the MTS4EA starts, the display initially looks as below:

e S =)

File Play Owverlay Analysis Edit Alert Window Help
R @ e e

EEEE R 33 23 0T -]
Ready |

Al | Disabled:0 |

The gray background in the window indicates that no video or other files are
loaded. The only icons on the toolbar that are currently enabled are the icons:

®  For the Project (New Project [#], Open Project & and Save Project ﬁ)
m  QOpen stream =
=  Help (|
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NOTE. Some features on some menus may stay permanently grayed out
(unavailable). There are two possible reasons for this: the function or feature is
never enabled or is not relevant to the standard you are using; or the existing
license you have for MTS4EA does not allow all the features to be used - see
MTS4EA License Manager in chapter 4 for more information.

When menu items are grayed out, leaving the mouse at the location of the grayed
out menu item for a few seconds will display some popup text explaining why the
menu item is disabled and/or how it can be enabled. The following example is on
the Overlay menu, for the Blank video menu selection:

4. ME tooltip Ctrl +h
CTU toolkip Crl+M
CU tooltip Ctrl+D
Irmage inspector Ctrl+1

Closed Caption

ME types Ctrl+
CU types Ctrl+]
Partition types Ctrl+L
Lurma TU Ctrl+0
Chrama TU Ctrl+Shift+0
Slice Ctrl+Shift+5
Tile Alt+T
Motion wectaors Ctrl+E
MBSCTU statistics

Overlay colour

|
|
|
|
|

Wisual difference

[H Luma anly

B Audio summary tooltip /% Blank video

B, Audio frame tooltip There iz no input video stream

[+ Show audio waveform
[l Show audio frarme markers
['[* Show sync rmarkers

Show histogram

Show plot

ERREE R A -2 01 -1
Blank out the vide.., | A | Disabled:o |
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Opening a file

MTS4EAV7 User Manual

To open a file, do one of the following:
®  Click on File > Open stream

m  Click the Open file icon =

m  Press Ctrl+O

When a stream is loaded, the first frame is decoded and displayed by the
MTS4EA. While the first frame of the stream is displayed, the stream itself is not
in Play mode, therefore Analysis options can be selected and configured.

In the following screenshot, the example file Beijing Girl is loaded with its first
frame displayed, but as indicated by the Stop icon and the empty frame counter in
the bottom right corner of the screen, the stream is yet to be played. Where there
is audio content, the audio waveform view is also displayed.

[E: MTS4ER 7.13 - Audio Waveform View: mp4fil 3 o aE=Es
File Play Overlay Analysis Edit Alet Window Help

PEE & ol =f Hloecokd C[|EBABS & wEa @ W

be B B4 B 5 B

[ Budio Wavefarm View: mpfil_3 =R
+ —OE]m =+ Q> b

H Video View: mpdiil_3 o [@][=]

Left Channel

malised sample velue)

04 05
Time (=)

Right Channel

0 04 02 03 04

s
Time (s)

43000 Hz 16 Bit

| 00:00:00 [ Lagp

00:00:00 I
L e A [T x| it

one/mote Alerts disabled Al Disabled: 1

Ready
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If the loaded stream is initially advanced by one frame, the first frame is again
decoded/played before entering the Pause mode. In this mode, Analysis options
are not available. When stopped, the first frame reappears on the display until
the stream is advanced/played further.

[B: MTSAEA 7.13 - Audio Waveform View: mp4fil_3 =] %
Fle Play Overlay Analysis Edt Alert Window Hep

el & w2

[ s o st

B [Decoded B.4ES @ 2|8 w7

[ Video View: mpdfil 3 Fo )@ )] | F* Audio Waveform View: mpéfil 3 ===

+ - D= [+ & Qi m W

Left Channel

Ampitude (normalised sample value)

08 07 08 LE]

4 0s
Time (s)

Right Channel

Ampitude (normalised sample value)

04 05
Time (=)

1418000 Hz 16 Bit

00:00:00 J 00:00:00 [ Loop
L LN e voP x|
Pause one/more Alerts disabled All Disabled: 1 Display: 0001 | Decode: 0001

As is normal with Windows applications, the window can be dragged around
within the frame of the application, resized, maximized, and minimized.

If another file is opened, then this replaces the file last opened; another window
is not opened.

NOTE. You can open several copies of the MTS4EA to allow direct, side-by-side
comparisons of multiple streams.
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Playing mode restrictions

MTS4EA projects
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There are two Play modes: these are indicated at the lower left corner of the
status bar:

®  Stop: stream is stopped

m  Play: stream is paused (after Pause/Step forward) or playing at normal speed,
Fast forward, Blind, or Silent fast forward.

Certain actions can be performed only when the open file is in the appropriate
Play mode. A few such examples are:

B The Trace enable and Graph enable options on the Analysis menu are only
available in Stop mode. (See page 196, Video trace enable... Ctri+T.) and
(See page 222, Video graph enable... Ctrl+G.)

B The real-time onscreen image overlays, such as MB types and motion vector
overlay do not update the video window when in Stop mode

(See page 139, MB types Ctri+Y.) and (See page 149, Motion vectors Ctri+E.)

NOTE. See also Audio/Video Synchronization for further information and details
on playing audio and audio-video synchronization. (See page 88.)

When working with the MTS4EA, the projects feature allows all current setups to
be saved at any point and reloaded, for example, to allow work to recommence
at exactly the same point. The project file includes information on the name of
the file being analyzed, the open views and the location of these, plus many other
items. (See page 73, New project.)
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Synchronized
views/navigating the
views

When a video or audio stream is played, MTS4EA has many views of the video,
audio and other data:

m  Alert log

m  Video view

B Audio/video hex, stream edit and navigator views

B Buffer analysis view

m  Fidelity view (for example PSNR analysis)

B Bits per frame view

B Trace views

B Audio waveform, hex, alert, trace and stream edit views
= File structure view

m  Excel graphs

Some of these views are linked. A right-click in one view will open a context
menu with a Goto command that will take you to the corresponding location in
another view (provided the file being played has both video and audio streams in
order to bring up the Audio waveform view).

Example of Goto view menus:

B video | Hex
Hex iy Stream edit
abh Stream edit 4 Alertlog
4 Alertlog & Video Navigator
& video Mavigator | 8 Buffer
# Buffer Trace
Fidelity | % Fidelity
|l Bits per frame Ll Bits per frame
[ stream Structure I+ Audio waveform
Cl size distribution & stream Structure
QP wariation CL size distribution
QP wariation
From Trace file From video view

NOTE. When in the video or audio view, to make it easier to see which area of
the window is providing the link to another view, there is always a small square
or rectangle in the view that highlights the MacroBlock/CTU or frame for
cross-referencing in the other view.
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Example of moving between views. For example, when in the video view and
using the MacroBlock/CTU tooltip, to see the hex/binary data for a specific
MacroBlock/CTU, right-click at the MacroBlock/CTU location of interest and
select Goto view from the context menu, and then select the HexView. The
HexView window opens (if it is not already opened for this stream) and the first
byte of the selected MacroBlock/CTU is highlighted.

Selecting a specific byte in the HexView, and then using the right-click context
menu to select the Video view will take the video window to the MacroBlock/CTU
that contains the selected byte, with the MacroBlock/CTU highlighted. (See
page 51, Highlighting of selected areas in the video view.)

Highlighting of selected areas in the video view. If a data area is selected in a view
other than the video view, and the context menu is used to go to the video view,
the corresponding area of the video view is highlighted, as follows:

m If the area can be resolved to a single MacroBlock/CTU, then a yellow and
black dotted box is displayed around the MacroBlock/CTU concerned:

[ MTS4EA 7.13 - Video View: MPEG4 Example - Window Car =N (iR =)
File Play Owerlay Analysis Edit Alert Window Help

Rl &« 2 A [Decoded B of (5] @ 8 @ o E w7

B Hex: MPEG4 Example - Window Car [ o [ @ | 52 || B video View: MPEG4 Example - Window Car =N CR )]

¥ Bin ¥ Hex ¥ &5CI [Awa ] Bytes perline Goto| [0

|absolute addess |

00014 10001000 10000000 00001111

00040 10100001 11111101 11011010
00044 01011000 10110110 01110111

0004C 10111110 11110101 01100110 20
00050 11011110 01100011 10101110

00:00:06

00000 00000000 00000000 00000001 10110000 00 00 01 BO -
00004 11110010 00000000 00000000 00000001 F2 00 00 01 7
00008 10110101 00001011 00000000 00000000 BS OB 00 00
0000C 00000001 00000001 00000000 00000000 01 01 00 00
00010 00000001 00100000 00001000 11001000 01 20 08 C8
01010000 88 80 OF S0
00018 10110000 01000010 01000001 01100000 BO 42 41 60 BA®
0001C 11000010 00110000 01111111 00000000 C2 30 7F 00 0O
00020 00000000 00000001 10110110 00010000 00 01 Bé 10
00024 01100010 00011001 00000101 00011110 62 19 05 1E b
00028 11100001 11011001 00100101 10110100 E1 D9 25 B4 %
0002C 01100100 01011101 11001111 01011110 64 5D CF 5E d] *
00030 00011011 11100111 10011111 11111001 1B E7 9F F9
00034 00010100 11011110 11110000 11100011 14 DE F0 E3
00038 11110101 01011000 11101010 01110101 F5 58 EA 75 X u
0003C 00111101 01010010 10000100 00011010 3D 52 84 14 =R
01011111 Al FD DA SF |
10000111 58 B& 77 87 X w
00048 11100111 10100100 11110010 00111101 E? A4 F2 3D =

11101 BE F5 66 DD f
e = |
00054 11011001 01000101 11011100 S=401110 D3 45 DC 8E E
00058 01100111 11000111 00100111 11101101 67 C7 27 ED g
0005C 10010000 11101001 10101101 01100101 90 ES 4D 65 = e
00060 10101110 10100011 00110010 01011111 AE A3 32 5F  2_
00064 00010110 01110001 01111011 10011001 16 71 7B 93 af
00068 01010000 00111011 10111101 00100000 50 3B ED 20 P.
0006C 11011011 00111001 10100101 10010110 DB 39 A5 96 8
00070 11011011 00101011 11010110 10100111 DB 2B D& A7 +
00074 10001001 11010101 01011110 00100110 89 DS SE 26 &
00078 10110000 01000100 10001011 00101110 BO 44 8B 2E D

0007C 00101001 00011011 10110010 10010011 29 1B B2 93 )
nnnan ANAIAAnT 11010111 AN111111 11001111 11 N7 2F CF 2

P

Ready

WP 1VOP ~| it

J 00:00:06 | Loop

one/more Alerts disabled All Disabled: 3
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m  [f the area cannot be resolved to a single MacroBlock/CTU, then a
yellow and black dotted rectangle is displayed surrounding the top row of
MacroBlocks/CTUs in the video frame that contains the first selected area:

[B: MTS4EA 7.0.3 Demo - Video View: MPEGA Example - Window Car =8 %
File Play Overlay Analysis Edit Alert Window Help
P || 8=l
[Hfoecoied || EHAF @S Do |5 W0 wE » =
B Hex MPEG Bxample - Window Car [ )@ (= ]| B Video View: MPEGS Exemple - Window Car [ [@]=]

F Bin ¥ Hex W ASCl [auo

~] Bytes periine | iy | Gota [0

[Absolute address

00000 00000000 0O0OOOO0 00000DO1 10110000 11110010 00 00 01 BO F2

0000S 00000000 0O0OOOOO0 000OO0DO1 10110101 00001011 00 00 01 BS OB 1
0000A 00000000 00000000 000000DO1 000OO0OO1 00000000 00 00 Ot =="UU

0000F 00000000 00000001 00100000 00001000 11001000 20—=7 20 08 C8

(N[ikEN 10001000810000000) 88 80 OF 50 BO P
AiEER0 0000100100000 10110000081 10000108001 100008 AR R RETS: L S|
0001E [ESSSSES! [filii0000 00000000 00000001 10110110 7F 00 00 01 B6

00023 00010000 01100010 00011001 00000101 00011110 10 62 19 05 1E b
00028 11100001 11011001 00100101 10110100 01100100 E1 D9 25 B4 64 % d
0002D 01011101 11001111 01011110 00011011 11100111 SD CF SE 1B E7 ] ~
00032 10011111 11111001 00010100 11011110 11110000 9F F9 14 DE FO

00037 11100011 11110101 01011000 11101010 01110101 E3 FS S8 EA 75 Xu
0003C 00111101 01010010 10000100 00011010 10100001 3D 52 84 1A Al =R
00041 11111101 11011010 01011111 01011000 10110110 FD DA SF S8 B6 X
00046 01110111 10000111 11100111 10100100 11110010 77 87 E7 A4 F2 w
0004B 00111101 10111110 11110101 01100110 11011101 3D BE FS 66 DD = f
00050 11011110 01100011 10101110 00101101 11011001 DE 63 AE 2D D9 ¢ -
00055 01000101 11011100 10001110 01100111 11000111 45 DC BE 67 C7 E g
000SA 00100111 11101101 10010000 11101001 10101101 27 ED 90 E9 AD '
000SF 01100101 10101110 10100011 00110010 01011111 65 AE A3 32 5F e 2
00064 00010110 01110001 01111011 10011001 01010000 16 71 7B 99 SO gq{ P
00069 00111011 10111101 00100000 11011011 00111001 3B BD 20 DB 39 :
0006E 10100101 10010110 11011011 00101011 11010110 AS 96 DB 2B D6 *
00073 10100111 10001001 11010101 01011110 00100110 A7 89 DS SE 26 ~&
00078 10110000 01000100 10001011 00101110 00101001 BO 44 8B 2E 29 D .)
0007D 00011011 10110010 10010011 00010001 11010111 1B B2 93 11 D7

00082 00111111 11001111 10010101 01100100 00010101 3F CF 95 64 15 ? d
00087 10011001 00010100 10000101 00110001 10110010 99 14 85 31 B2 15
0008C 01101101 10011100 01110001 10011111 11111011 6D 9C 71 9F FB m g
00091 01111000 10001111 01000101 01001100 10111001 78 8F 45 4C B9 x EL -

Selection: 0x14,7-0x1f,4 92 bits

00:00:00 =L
DMl A Al H(I P WS

1VOP ~ |t

00:00:00 [ Loop

Ready

one/more Alerts disabled | All Disabled:1 | Display: 0001 | Decode: 0001 |
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m  If the selected area is in a frame or file header, not within a specific
MacroBlock/CTU, then a yellow and black dotted rectangle is displayed
surrounding the top row of MacroBlocks/CTUs in the video frame that
immediately follows the frame or file header (see the preceding illustration:
the data selected in the HexView window is in the VOP header, so the
highlight rectangle is displayed across the top row of MacroBlocks/CTUs
of the corresponding VOP).

Highlighting of selected areas in the audio view. Highlighting selected areas in the
audio waveform view works in a similar manner to highlighting areas in the video
view. (See page 51, Highlighting of selected areas in the video view.)

NOTE. An audio frame consists of a fixed number (per channel) of audio samples
representing a fixed time length of decoded audio. Typically each iteration
through the decode loop will output one audio frame of decoded audio.
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Synchronization of views/Synchronize views icon. #* When the Synchronize

views icon #* is pushed in, then all open windows automatically follow the
selection that you made.

For example, if the Video Navigator and Hex views are both open at the same
time as the Audio waveform view, and the Synchronize views icon is pushed in,
and video is then played, all views display the same relative points in the stream
at the same time.

NOTE. This can cause a delay when playing video for some views (such as the
Trace views) or when the memory buffers used by the MTS4EA do not contain all
the required data and therefore time is taken to decode and interpret the video
and refill the buffers.

Within the MTS4EA it is possible to open many windows at once. These can be:

B A video/audio window with another window, such as a HexView window
with a video window (as shown in the following figure):

[&) MTS4EA 7,13 - Hex: MPEG4 Example - Window Car = ===

File Play Owerlay A&nalysis Edit Alert “indow Help

Beg | & e 2 B |Decoded M ob [ & 8 (I =R w A

ﬁ Hex: MPEGS Example - Windaw Car EI@
I Bin W Hex ¥ ASCI |Auwo | Bytes per line G [abzolute sddress |

mD|U
Q0oooo 00000000 0OO0OOQ0 00000001 10110000 00 OO0 O1 BO -~
Opoo4 11110010 00000000 000OQO0OQ 0OQO0OOOL F2 00 00 01
Opoog 10110101 0o00i011 00000000 0OQOOOOOD BS OB 00 00
Onoo0C 00000001 00000001 00000000 00000000 01 01 00 0o
0oo10 00000001 0O100000 00001000 11001000 01 20 0B C8
Opol4 10001000 10000000 00001111 01010000 83 80 OF &0 P
Opols 10110000 01000010 01000001 01100000 BO 42 41 60 BA®
Ono1c 11000010 00110000 01111111 oo0oo0oo C2 30 7F 00 O
00020 00000000 00000001 10110110 00010000 0O 01 Bé 10
Q0ooz4 01100010 00011001 0000Q101 00011110 62 19 05 1E b
Opozg 11100001 11011001 00100101 10110100 E1 D9 25 B4 #
0002C 01100100 01011101 11001111 01011110 &4 5D CF S5E d] °
Ooo3o 00011011 11100111 10011111 11111001 1B E? 9F F9
00034 00010100 11011110 11110000 11100011 14 DE FO E3
Opo3s 11110101 01011000 11101010 01110101 F5 58 EA 75 X u
00o3C 00111101 01010010 10000100 00011010 3D 52 84 14 =R
Ooodo 10100001 11111101 11011010 01011111 41 FD D& SF
00044 01011000 10110110 01110111 10000111 58 B6 77 87 X w
Opo4s 11100111 10100100 11110010 00111101 E7 A4 F2 3D =
Ooo4C 10111110 11110101 01100110 11011101 BE F5 66 LD f
00050 11011110 01100011 10101110 00101101 DE 63 AE 2D c —
O0no54 11011001 0i1000101 11011100 10001110 D9 45 DC 8E E
0oose 01100111 11000111 00100111 11101101 67 C¥ 27 ED g *
0posC 10010000 11101001 10101101 01100101 S0 E9 AD &S =
Opo60 10101110 10100011 00110010 01011111 AE A3 32 SF 2_
Ooo64 00010110 01110001 01111011 10011001 16 71 7B 99 gf
00068 01010000 00111011 10111101 00100000 S0 3B BD 20 F:
OpoecC 11011011 00111001 10100101 10010110 DE 39 AS 96 9

il

0po70 11011011 00101011 11010110 10100111 DB 2B D6 A7 +
Ono74 10001001 11010101 01011110 00100110 89 DS S5E 26 “E
00078 10110000 01000100 10001011 00101110 BO 44 8B 2E D .
0oo7C 00101001 00011011 10110010 10010011 29 1B B2 93 )

00:00:06 J 00:00:06 [ Loop
[C L el 1+/0F it
Ready onefrnore Alerts disabled Al

Disabled: 3

B QOther combinations, such as the video/audio and HexView with the Trace file
view and file structure view.
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To open windows other than for video files (or files that contain video, such as
MP4 or 3GPP files, or MPEG-2 Program/Transport Streams):

For Trace views, do one of the following:

- Select File > Open other (or click the icon i) to open a Trace file
previously stored or associated with another video stream

= Select Analysis > View trace (or Ctrl+V) to open the current trace file, as
named in the Analysis menu - Trace tab

To view the statistical graphs (in Excel), click on Analysis > View graphs

For HexView, click on Analysis > View stream hex (or click the icon
or press Ctrl+H)

For the stream structure view, click on Analysis > View file structure (or
click the icon & or press Ctrl+R)

For the buffer analysis view, click on Analysis > View buffer analysis (or

click the icon )

For the fidelity analysis, click on Analysis > View fidelity analysis (or click
the icon ] )

For the Alert Log, click on Alert > View alert log (or click the icon 2)

For the Audio waveform view, click on the icon =+ } (If there is audio content,
the toolbar and the view will be displayed automatically when the video
view is opened.)

NOTE. The Audio waveform view is available only when an audio stream or

file/project containing an audio stream or streams is open.

For the multi-caption buffer view (closed caption analysis), click the tooltip

icon %=
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Main menus

Functional summary for
each main menu
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The submenu options available under each main menu selection (for example,
File, Play, Overlay) are described in detail in their respective sections. A summary
of each main menu item is given here.

Several of the common functions can be accessed through:
B The icon toolbars. (See page 354, Icon toolbars.)

m  Ctrl keys. (See page 371, Ctrl shortcut keys.)

NOTE. You can open more than one copy of MTS4EA to allow direct, side-by-side
comparisons of multiple video streams.

Menu name Principal functions/suboptions

File Opening and saving files and projects, recent file list, example files, exit

Play Play video and audio, stop, pause, fast forward, set decoder options

Overlay Hide/show video/audio data and tooltips

Analysis Set Trace and Graph options; view Trace, Graph files, Hex view, file
structures, closed caption analysis, buffer analysis, fidelity analysis

Edit Edit elementary video/audio stream, edit bitstream selection, save
edited stream

Alert Enable/disable/configure overall alert levels and individual alerts

Window Arrange windows and toolbars, view settings, synchronize views,
window list

Help Help topics, PDF help and tutorials, license manager, version info
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File menu

Open stream... Ctrl+O
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The following paragraphs describe the options available in the File menu.

[Er MTSHEA 7.3

Play  Owerlay Analysis  Edit  Alert
@& Open stream... Ctrl+0

Close strearm

Sawve video strearmn as..

[A Mew project
[ Open project..,
Bl save project..

Save project as.

Close project
Open other...
Preferences...

Example files 4
Export A0 delay streams...

12smpte2084_fr xqf09_videowpt
2CCA08-708

I TEST_MBC_1308113 A5M1-w1
Ayuni_350sec_10mbps_BR_404_correct
3 Ci\Users\WTS\Desktopidefault

6 C\Users\WATS\DesktopiFB_like_1

Fave_1 3mbps_14 8sec_S04ER

B FACC strearm s\EAGLES_TO8CC

Exit

& With this option, you can browse the file system to find a file to analyze.
This file can be:

A file containing only audio, for example, an MPG file

A compressed video file that contains video data only, for example, an
MPEG-4 video Elementary Stream. (See page 15, Compression standards

and file types.)

A container file that includes audio and transport information as well as
video, for example MP4, 3GPP and MPEG-2. (See page 15, Compression

standards and file types.)

An uncompressed video file. (See page 67, Opening an uncompressed video

file (any file extension).)
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Autodetect file type
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When Autodetect is selected in the Open as type drop-down box, the file contents
are automatically selected by the MTS4EA.

In this case, the Files of type drop-down is simply used to narrow the list of file
extensions searched for:

@ Open stream @
Laak jn: |! Deszklop j EF '

Libraries |
|| Systern Folder
a8

e

J MTS
3} Systern Folder

[ L Computer
== Systern Folder

File name: | j

Open as type: [Audio elementary stream: 3 g,m‘l, mpe,
Media files [mxf.mpd,3op.mpg.vob,asf wmy rcw)
Al filez 7]

The default file extensions that the MTS4EA looks for are:

m  For video-only files: .v9e, .265, .264, .m4v, .m2v, .263, .261, .cmp, .bits,
.bit, .bin

B For audio-only files: .adts, .mpg, .mpl, mp2, aac, ac3

m  For container or media files including video: .mp4, .3gp, .mpg, .vob, .asf,
.Wmv, .rcv

With Autodetect selected, whichever of the file types/extensions is selected, the
MTS4EA will automatically override the selection and determine the standard
to which the file is compressed. By default, the application analyzes 1 MB of
the selected file to detect the standard.

In cases where the MTS4EA fails to detect the standard appropriately, the user
can increase the number of bytes the MTS4EA reads to auto-detect the standard
by editing the \AppData\Roaming\Tektronix\MTS4EA\spideringLimitInMB file
to increase the byte limit.

NOTE. The exceptions to this autodetection are VOB files, where MTS4EA will
take different actions due to the VOB extension. (See page 56, Open stream...
Ctrl+0.)

The selected file extension is remembered by the MTS4EA for the next time a
file is opened.

57



File menu

Force to open as a specific =~ Sometimes, particularly if there are errors in a file, the autodetect function of the
file type MTS4EA does not correctly identify the type of data contained in the file.

In this case, the file type can be forced by selecting a file type from the drop-down
Open as type list. In this case, the file extension is ignored.

~

E Cpen stream ﬂ
Lookin: | || DBLK_D_VIXS_1 | ol
Name : Date modified Ty
|| DBLK_D_VIXS_1.bit 3/12/2013 4:09 PM BI
|| DBLK_D_VIXS_1.bet 312/20134:28 PM Te
|| DBLK_D_VIXS 1_bit.md5 3/12/20136:16 PM M
|| DBLK_D_VIX5_1_yuv.md5 3/12/20136:15 PM M

O T |

'
File name [ Ea
e |

Fles of type:  [Alfiles (") =l mcd

Open astype: -
e Atodetecy ____________J——
Video: YUV T
Video: RGE
Video: Greyscale
Video: H.263
Video: H.264/AVC
Video: H.264/5VC
Video: H.265
Video: MPEG-2 part 2
Video: MPEG4 part 2
Video: VC-1 Advanced Profile
Audio: MPEG-4 part 3 AAC (ADTS)
Audio: MPEG-2 part 3
Audio: Dolby Digital AC-3
Container: ASF
Container: MP4
Container: 3GPP
Container: Quick Time

Container: MPEG-2 part 1 TS
Container: MPEG-2 part 1 PS
Cortainer: MPEG-2 part 1 PES
Cortainer: Dolby Digital AC-3 little-endian stre ™

NOTE. To open an uncompressed video file, select the appropriate item from the
list and the MTS4EA will open the file in the appropriate format, regardless of the
file extension or the data found in the file.
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Opening a video/audio
elementary stream
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When a raw video/audio elementary stream file is opened, initial checks are done
on the file for validity and to determine the compression standard.

When the file has been read in correctly, the appearance of the Play icon on the
toolbar changes from grayed out ™ to blue ™, to indicate that the file is ready
to play.

If MTS4EA recognizes that the open file includes an audio stream, the toolbar
is displayed.

® M Opens the Audio waveform view. (See page 184, Show audio waveform.)

| ¥ Turns the sound off/on: the stream continues to play and decode even
when sound is disabled. (See page 107, Mute audio.)

If the file contains only audio data, the video toolbar will not be displayed. The
Synchronize audio icon is also unavailable, as there is no video with which to
synchronize. (See page 88, Audio/video synchronization.)

The title of the elementary stream is displayed in the title bar of the video and
audio window.
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Opening a container file
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Track type Track/stream Size of
(video, audio, ID number track/stream
other — note

the icon)

M Elementary stream sewct

Scrambled
(encrypted)

Decoder type
(see below)

Select an elementary stream to decod

= C1\BBC1AUG27.mpg Select | Type D | Description Bytes | Scrambled | Decoder
Ed- Program 4351 & videoks OxeD  ISOfIEC 13818-2/11172:2... 174843+ Mo MPEG-2 part 2
# Program 4415
Program 4479
# Program 4543
# Program 4231
=1 Program 4167
1SO/IEC 11172 Au
ITU-T Rec. H.222.0
A
08 | >« >

I™ Hide unknovn streams

Video: |Plngvam 4167-> stream: 04258-> stream: Oxe( M
v Hide empty greams
I~ Hide tiee Audio: |Plogram 4167-> stream: 0%253-> stream: Oxc0 ﬂl
Stream search
Search J
| oK Concel |
Tree structure Streams selected for Streams selected for

showing the various
programs in the file

(click the + and - to
open and close the

items)

Check box below to
hide tree structure

analysis — enter check
mark in Select column

W  lementary stream select

% an wementary iowam 3 decode

analysis - enter check
mark in Select column

[ssea Tripe i)

Bl & vdarts

™ Hids urbromn howme
\- Hute ooy steam

Vides:  [Propim 167 w2500 e Ooel)

Seach

W Hideven duhs [P 1675 srmams (et s s Dol

| [E

| oF Concet |

When a container file is loaded, the MTS4EA automatically opens the Elementary
stream select window (as shown above), in which are listed all streams, audio and
video. The streams contained can be browsed, individually selected for analysis,
with your choice of decoder, and either immediately played and analyzed within
the MTS4EA or extracted and saved to a file before going on to play/analyze them.
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Select. To select the stream, audio or video, for analysis, enter a check mark in
this column beside the desired stream. Its description appears in the Video or
Audio fields under the browsing area (as shown in the following screenshot).
Only one video and one audio stream can be selected; if a stream is selected and a
check mark is subsequently entered beside another stream of the same type, the
description will change to show the updated selection.

Videor iF'u:-gram A1E7- strearm 058> sheam Oxel Gota|
asnnunk
Ao IF‘lu:-gfam A7 stroarn 06259 draamOucl Emi

Clicking on Goto will move the view in the browser window to the location in the
tree structure containing that stream, where it can be deselected or the Decoder
can be chosen from the drop-down menu (see below).

Type. This is the media stream type as identified by the container signaling
information. If insufficient signaling information is present, this may show a
general type such as Video ES (Elementary Stream), Audio ES or, where the
type is unknown, no text at all.

ID. This is the media-stream identifier as dictated by the container signaling
information, using appropriate notation for the container standard.

Description. This is a description of the media stream as dictated by the container
signaling information, incorporating text from the relevant standard.

Bytes. This is the number of bytes that will be extracted for the stream. If the
value is suffixed by a + sign, the total stream size is not known; without the +

sign, this value is the final total.

Scrambled. This column shows Yes if the stream is scrambled or encrypted in
some way. Scrambled streams cannot be decoded.
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Decoder. Once a stream is selected, the decoder must be chosen. The Decoder
column shows the decoder(s) found for the selected stream. There can be multiple
streams containing video or audio, each with different decoders. If the Decoder
column is empty, then the MTS4EA has been unable to match one of its decoders
with the data it found.

BB flomentary stream safoct

Sabidd i ity ekl o deicidi
| Tipe e e [ ke | soavtied | Doecdr I
Oube - padding, strears I+ Ko
E Gl Bapde 5 Qi TRIEC 13T T Ma PRES il 3
B &8 @ WEREpat e -

[ il o LR Lo
= Hedi fim i |WM£WI.'I Enml
e e e e e T e
Euissi | B | e |
il

Clicking on the drop-down arrow shows a list of all the available decoders, with
the decoder that has been autodetected shown by a green circle:

n
1 | Elementary stream select _ g

Select elementary streams to decode from MPEG-2 part 1 T5 file
Select | Type I stream_id I Description I Bytesl Scrambled | Decoder |
D & Video ES Qe MPEG-1, MPEG-2, MPEG-... 10012102+ No @ H.265 -
H.263 =
H.264/AVC
H.264/5VC
© .
MPEG-2 part 2
MPEG-4 part 2 4]
WC-1 Advanced Prof
VC-1 Simple/Main P
MP4
3GPP
QuickTirme e
[ Hide unknown streams Video: I[ND selection) it
[V Hide empty streams
¥ Hide tree Audin:[INo selection] Gioto
r~ Extended stream search
Search | !
Extract | oK | Cancel |

&)

Selecting a different decoder forces the MTS4EA to use that decoder for this
track/Elementary Stream.
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Hide unknown streams. When selected, Hide unknown streams means that the
streams are not shown for which the MTS4EA has been unable to match one of
its decoders.

When Hide unknown streams is enabled, the empty streams are also hidden,
because they will not contain valid data for which the MTS4EA can select a
decoder.

Hide empty streams. By default, this is enabled. When enabled, this hides streams
that appear to be 0 bytes in size (note that these can still be searched to see if they
are in fact larger - see below, under Search).

B Elementary stream select

Select elementary streams to decode from MPEG-2 part 1 T5 file
Select | Type | stream_id Description Bytes | Scrambled Decoder ~
fi23) Audio ES Owde MPEG-1, MPEG-2, AAC or ... 0+ Mo
(t+0) Audio ES Oxdd MPEG-1, MPEG-2, AAC 0T ... 0+ Mo
(1) Audio ES Oxde MPEG-1, MPEG-2, AAC or ... 0+ Mo
feo3) Audio ES Owdf MPEG-1, MPEG-2, AAC or ... 0+ Mo
& videoES Oxed MPEG-1, MPEG-2, MPEG-4... 2182515+ Mo MPEG-2 part 2
& videoEs Oxel MPEG-1, MPEG-2, MPEG4,., 0+ Mo
& video ES Oxe2 MPEG-1, MPEG-2, MPEG4. .. 0+ Mo =
& videoEs Oxe3 MPEG-1, MPEG-2, MPEG4,., 0+ Mo
& video ES Oxed MPEG-1, MPEG-2, MPEG4. .. 0+ Mo
& video ES Oxe5 MPEG-1, MPEG-Z, MPEG-4... 0+ No
& video ES Oxed MPEG-1, MPEG-2, MPEG4. .. 0+ Mo
& videoES Oxe7 MPEG-1, MPEG-2, MPEG-4... 0+ Mo b
I Hide unknown streams Video: |F‘rogram H1E67-> stream:B00 [02258]-> stream:Oxel Gota
[~ Hide empty streams
W Hide tree fudio:  |[No selection)
Extended stream search
Search
‘ oK Cancel
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Search (extended stream search). For some standards, the total size of the stream
is indicated in the container file - for example, MPEG-4. In this case, the size of
the elementary stream is shown.

For some container formats, the size of the elementary streams is not indicated
in the container file, and the only way to know the total size is by searching the
entire file. (An example of this is MPEG-2 VOBs.)

For these types of files, the MTS4EA reads the first part of the file only, until an
MTSA4EA decoder can be matched with the data found.

In this case, the MTS4EA will display the size in the Bytes column with a + sign
to the right of the size, as shown in the following figure:

10 | Description | Bytes | Scra
Oxe0  ISOJIEC 13818-2/11172-2... 199121+ No

The + sign indicates that the whole file has not been searched and that there may
be additional data.

NOTE. This stream selection also means that other views, such as the HexView,
may not show the data from the whole file (in which case, a warning is shown).
(See page 257, View video stream hex Ctrl+H.)

In order to find the total size of the whole file, and to search other streams, use
the Search button. All streams, including the highlighted, or selected, stream,
are then searched.

When the search is complete, the display will be similar to the following figure:

B Flementary stream seloct

Tips e e [ Oy | Saemided | poecdke P

i provahe sream 2
..':'.l Gl Pudn S Oand O TONTEC ImLEaliIrEL.
ek Ao EE - dard BHIEC Bl E
el BpR0ES CEE TRTED IEILE- IR0
Dt Rapdo 5 Ol T30MTEC 1LB-REN 72
G A B8 Card TROTES TR IR
ety Bapdip ES e i) Tk 1A LR e O

TG kS

e¢¢ﬁ¢§a¥ﬂ¢
EFEFSEFFFREET

I Hede wiokrede seanis widss [Wcanial
™ Hosie srglp swea
F e e Auga, deenibal)

EI5 |

I-—————i Scarred 1.5 mbiaas ol 154 Misde i ngsc)
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During the search, the blue progress bar fills, until the search is complete.

During the search process, the MTS4EA will search through all the linked files,
and therefore may find other streams. It will be able to determine the total size
of the streams found. The result is that the additional streams (and their sizes)
will be shown in the stream window.

Extract. This allows the highlighted track, audio or video, to be saved as a
separate elementary stream (in the case below, .m4v is offered as the file type, as
the container file was MP4):

f Save stream file as @@

The video track ID from the _
in: 3T = & A
MP43GPP fileis appended | "1 =™ Eife =
autumn.rn4v

to the name of the \ Hbalocn.mév
MP4/3CPP file name =) football.mdv

A file extension is added
automatically, depending

. File name: E-City-001.md -Save
on the video type (see
be'OW) Save as type: IEIementary stream [*.mdv) L] Cancel

NOTE. If you decide to play and analyze the selected stream immediately, and
then decide to save it later, this can be done by clicking the Save as option on the
File menu. (See page 72, Save video stream as....)

The correct type is automatically added as a file extension, depending upon the
data in the file:

B H.265/HEVC video format files are given the extension: .265

B H.264/AVC video format files are given the extension: .264

m  H.264/SVC video format files are given the extension: .264 or .svc
B VC-1 Advanced Profile video files are given the extension: .v9e

®  MPEG-4 video format files are given the extension: .m4v (except for MPEG-4
Short Header, with extension .263)

B MPEG-2 video format files are given the extension: .m2v

®  H.263, and MPEG-4 Short Header video format files are given the extension:
263

NOTE. The suggested file name and extension do not have to be accepted - any
file name and extension can be entered.
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OK. OK opens the selected stream using the decoder shown; if the OK button is

grayed out, then the selected stream cannot be opened.

A window is opened with the title of the container file with the track/stream

number.
[B: MTS4EA 7.1.3 - Video View: mp4fil_1-001.mdv =B =
File Play Overlay Analysis Edit Alert Window Help
Bl & & 2
H |Decoded o & [IF] 0 & m oA
B Video View: mpdfil_1-001.mdv o || B || R
00:00:00 J 00:00:00 [ Loop
W b e [ M gy IVOP b T
Ready one/maore Alerts disabled Jiill

h

|

Because the MTS4EA has recognized that the open file contains both audio and
video streams, the video and the audio views are opened. The audio toolbar is also
displayed and the synchronize is enabled. (See page 107, Synchronize audio.)

NOTE. If you decide to play and analyze the selected stream immediately, and
then decide to save it later, this can be done by clicking the Save as option on the

File menu. (See page 72, Save video stream as....)

To examine the structure of the file, click the View file structure option on the
Analysis menu. (See page 265, View video stream structure Ctrl+R.)

MTS4EAV7 User Manual



File menu

Opening a VOB/series of
VOBs (.vob file extension)

Opening an uncompressed
video file (any file
extension)
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If there are two or more VOBs with sequential numbers from the first VOB
selected, then MTS4EA will display a popup box:

NOTE. This only applies to files with a VOB extension (the MTS4EA treats these
files differently when compared to files with other file extensions).

MTS4EA Compressed Video E5 Analyzer

9P | The input file appears to be part of a series of WOE files:

i\ Tempi¥TS_03_0.YOB
i\ Tempi¥TS_03_1.YOB

Do wiou wank elermentary stream extrackion to span these 2 files?

Yes Mo

Clicking Yes means that the MTS4EA will extract the video Elementary Stream
from all the VOBs indicated; clicking No means that the MTS4EA will only select
the Elementary Stream from the VOB selected in the File open dialog box.

Once this is done, the MTS4EA then uses the standard stream selection dialog
box as used for all container files. (See page 60, Opening a container file.)

Uncompressed video files can be opened by selecting YUV, RGB or grayscale in
the Open as type list.

In each case the MTS4EA ignores the extension and does not look for a
compressed video standard within the data - it assumes that the data is in one of
the following formats.

The YUV data is either:
B § bits per sample, 4:2:0

m  More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High 10, High 4:2:2 and High 4:4:4 profiles and MPEG-2 4:2:2 profile)

YUV format of 8 bits per sample 4:2:0. (See page 237, YUV format of 8 bits per
sample 4:2:0.) The YUYV file output is raw YUV with no headers of any kind.
This is the same format used by the Microsoft MPEG-4 Part 2 reference encoder
Reference and used commonly by other programs: (See page 15, Compression
standards and file types.)

B No headers of any kind (no file or frame headers)
®  One byte per sample

B Row raster order (top picture row first)
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m  Planar YUV 4:2:0 subsampled (4 bytes of Y data for each byte of U data and
each byte of Y data)

B Y plane values are 0 - 255 unsigned

m U and V plane values are unsigned with a DC offset of 128

Other uncompressed formats. The general uncompressed video file format is as
follows:

®  No headers of any kind (no file or frame headers)
m  Concatenated planar image data

®  Row raster order (top picture row first)

B Unsigned samples

For 8-bit sample depth:

®  One byte per sample

For 9-16 bit sample depth:

= Two bytes per sample

B Both little- and big-endian byte orders supported
®  For YUV format:

B Concatenated Y, U and V planes

® U and V planes subsampled as required

B Y plane samples are unsigned

® U and V plane samples are unsigned with a DC offset of 2-1, where # is the
chroma sample bit depth

For RGB format:

B Concatenated R, G and B planes
For grayscale format:

B Luma plane only

When opening an uncompressed video file, by default MTS4EA shows the
uncompressed video decoder options, to enter the required parameters.

68 MTS4EAV7 User Manual



File menu

MTS4EAV7 User Manual

Setting the uncompressed video frame size. Within an uncompressed video file,
there is no place to indicate the frame size, frame rate, and so forth. So when
the uncompressed video file is opened, the MTS4EA will display the following
screen (this is a tab of the Decoder options, which can also be accessed from the

Play menu):

Wideo decoder options

General | HEVE | H.263 | MPEG-2| MPEG-4| H.264/4VC Uncompressed |

Presets: | CIF (352 » 206)
whidth: 352
Height: 258
Chroma format: 'W‘
Encading: ’W‘
Header skip: ’70
Frame skip: ’79

pixels

pirels

[

bytes

frames

=

sl

E
-

Frame rate: 25 frames per second

o]

Cancel ‘ Apply |

Presets (width and height). If there are numbers in the filename that could indicate
the frame size, then the MTS4EA will attempt to read these and offer these in the
Width and Height fields shown in the previous figure. The correct values can be
entered or selected using the drop-down list:

Video decoder options le

General | H.263 | MPEG2 | MPEG-4 | H.264/AVC  Uneompressed |

Presets: |Cugtnm

 [VGA (E40x 480)

Width: | 525 451F (704 x 420)

525 5D (720 480)

Height: | 4CIF {704 x 576)

625 5D (720 576)

Chroma format: | g2, (800 600)

|%GA (1024 x 768)

Encoding: | 7500 WD (1280 x 720

\)|L

B 2UGA (7290 960}

Header skip: [5%5a (1230 x 1024)

525 165IF (1408 960

Frame skip: |165IF (1408 1152)

45VGA (1600 x 1200)

1080 HD (1920 1088)

21K (2048 x 1024) -
4XGA (2048 x 1536)

16VGA (2560 1320)

3616x1536 (2.35:1) (3616 x 1536) v

Frame rate:
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Chroma format. This control specifies the color model and format for the
uncompressed video data. The combo provides several common combinations,
including 8-bit YUV 4:2:0, 8-bit YUV 4:2:2, 8-bit YUV 4:4:4, 8-bit RGB and
8-bit grayscale. Select an entry from the list to use one of these common formats.
Other formats can be specified by choosing the Custom entry in the list - this will
open the Image format dialog.

Advanced button. Click this button to specify a custom chroma format - this will
open the Image Format dialog box. (See page 71, Image format dialog box.)

Encoding. This control specifies the encoding of image samples in the file format.
The following options are available:

B One byte - this specifies that image samples are stored in one byte per sample.
This format is appropriate if all image planes are 8-bits deep

®  Two byte MSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The most significant byte occurs first in each pair
(big-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

B Two byte LSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The least significant byte occurs first in each pair
(little-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

Header skip. The number of bytes at the start of the file before the first frame; the
MTS4EA will skip past these bytes (ignoring them).

Frame skip and Skip frames before each input frame. Frame skip is the number of
frames (not bytes) to skip between each frame that is viewed in the video window.

By default, these frames are skipped after each viewed frame; by selecting the
Skip frames box before each input frame, the number of frames is skipped before
each viewed frame.

Interlaced. The uncompressed video file has interlaced data in the format of
complete frames, with both fields within one frame, top-field first, each field
on alternate lines.

Enabling this check box switches on the Interlace toolbar in the MTS4EA, which
allows the two fields to be viewed independently, either one above the other
(top field above bottom field) or either field with the field lines repeated to full
frame height.
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Frame rate. The rate at which to display the uncompressed frames, in frames per
second.

NOTE. The number entered in the Frame rate field can be an integer (for example,
30), or a fraction (for example, 30000/1001) or a decimal number (for example,
29.97).

Image format dialog box. The Advanced button opens the following window:

Colour model: 'YLV E

- Luma plane

Sample depth: {8 | iz
. Chrarma plates

Sample depth: |8 vi bits
Width divisor: |2 - |
Height divisor: |2 -

| 0K | Cancel ]

This dialog box allows you to specify a custom image format by choosing a color
model, sample depths and sub-sampling ratios.

Color model. Use this control to choose the class of color model for the image
format. Options are YUV, RGB, and grayscale.

Sample depth. The sample depth controls are used to specify the number of bits
per sample for each image plane. For RGB and grayscale, only one sample depth
is specified. For YUYV, the luma and chroma depths can be specified separately.

Width divisor. This control specifies the horizontal sub-sampling factor for YUV
chroma planes. This option is only available for YUV color models. The value is
the factor by which the image width is divided to find the chroma plane width.

Height divisor. This control specifies the vertical sub-sampling factor for YUV
chroma planes. This option is only available for YUV color models. The value is
the factor by which the image height is divided to find the chroma plane height.
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Close stream

This allows you to close the current stream but keeps the MTS4EA window open.

Save video stream as...
This allows the active file to be saved to a particular file name.

This is typically used to save a video elementary stream, when this has been
extracted from an MP4, 3GPP, MPG (MPEG-2), ASF or other file type, but was
not saved at the time it was extracted. (See page 56, Open stream... Ctrl+0.)

2GR File Example - Mabila Hands

Sl slerneniany theamt bo decods
Select | T ) Scrambled | Decoder
db MPEGApNtT 001 Weud dtresn
Save siream file as
Sove i [ Tern =]« B E-
) A b ) e et i Jtest
£ s 2mpd Cmbisofs vl |
I cerify_demo medmamic Cverey
I cerify_parel (M Verer nxamls saquerces  |B] dees.
Defect kst | Flakform Tests B etes
1) dine L Bevised Wprowe FOfs
£ ¥
¢ Fiorare  [EFTIREGIRSD [sem ]
1™ Hide urkroen seed Save a1 ype [MPEGA part 27 ) =] Canesl
L it _Coed |

In this example, the video elementary stream from E-City.mp4 video track 1 is
being saved to an .m4v file: the -001 (for track 1) and .m4v are automatically
added by MTS4EA (because MTS4EA knows this is a 3GPP file), although any
file name and extension can be entered.

The video can also be saved as an uncompressed video file, in a specific format.
(See page 67, Opening an uncompressed video file (any file extension).)

NOTE. The Save stream as feature will only save uncompressed video if the
input format was also uncompressed. For compressed input, use the Decoded
file output feature.
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New project

Project files

Project default file

Open project...

Save project...

Save project as...

MTS4EAV7 User Manual

[F1 Some of the information saved in a project file includes the following:
®  File name being analyzed (and track number, if relevant)

B List of open views and the screen location of these views

B Location of the tooltips and toolbars

m  Errors that have been disabled

= Analysis options

The project file has a file extension of .vpp. Double-clicking on a VPP file in
Windows explorer will open the MTS4EA with the project file concerned.

The project file is actually a human-readable file in XML format. It is strongly
recommended that it be not manually edited, because doing so may prevent the
MTS4EA from opening a project file correctly.

MTS4EA has a default project file called default.vpp. This is used as the template
when New project is selected - all the settings in default.vpp are copied into a
new project.

2> This allows you to open a previously saved project file.

(See page 73, New project.)

& This saves the current project to the current project file name.

(See page 73, New project.)

This allows you to save the current project to a new file name.

(See page 73, New project.)
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Close project

Open other...

Preferences

74

This closes the current project file.

(See page 73, New project.)

This allows you to browse the file system to find and open other file types, such as:
B The MTS4EA trace files, with the file extension .vpt or .rtf

E  Any other file, to open in the HexView

Open other MTS4EA file types

Look in: | 3 Temp =+ Bex B
Ctestset &) out vpt

Cvel_wip {E Jtek,vpt

(L Dvprove_temp_buid [E ] best vt

(B ]aac_tracez vpt [£]¥11140_B_D_Space_Mp4_sp
(B 3ac_trace.pt [E]v11140_B_D_Space_MP4_sP
iﬂavc-traﬂe.vpt

Fia name; I Dpen i
Fies of bype: | Trace files (" vpt;"if) -l Cancel i

4 i

Opers a5 hex [0

NOTE. Opening of .rtf trace files is included for backward compatibility with older
trace files generated by earlier versions of MTS4EA. From version 2.0 onwards,
all trace files generated by the MTS4EA will be .vpt files. Currently, .vpt files
contain only ASCII text, future versions are expected to contain additional data.

The Preferences dialog box allows you to select the audio playback device. Your
selection will depend on the your PC setup.
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Example files

Closed Caption Streams

MTS4EAV7 User Manual

Below this option are various example files that can be played/analyzed in the

MTSA4EA:

Exarmple files

These are provided to give examples of various compressed files to experiment

hP4 files
3GPP file

MPEG-2 Program streams
MPEG-2 Transport streams

ASF files

ADTE streams
A0 Delay strearn
MXF strearns

Closed Caption Strearns
HEWC Bryte Strearns
H.264/000C Byte Streams
H.264F5WC Byte Streams
WC-1 Advanced stream
MPEG-4 Elermentary Strearms
H.263 strearns

H.261 strearn

* v ¥ ¥ ¥ ¥ ¥ ¥

*¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

with and to compare with your own compressed files. Some of these are without
error; others have known errors and generate appropriate Warning/Error messages
(both as popup alerts and in the Trace files).

These are streams containing closed caption content. The following example

files are provided:

Name

Standard

Warnings/Errors

525i Tek CC test

MPEG-2 Main profile/High Level
481 frames, 720x486

Has ATSC 608 and SCTE20
wrapped 608

Has XDS and AFD

Has error "Caption buffered
memory is cleared without being
displayed"

This error appears in CC2 and
CC4 for both ATSC608 and
SCTE20

720p Tek CC test

MPEG-2 Main profile/High Level
901 frames, 1280*x720

Has ATSC 608 and SCTE20
wrapped 608 and 708

Has XDS and AFD

Invalid Closed Caption Count
XDS related errors:
Number of columns exceeds 32

Caption buffered memory is
cleared without being displayed
Window not defined but made
inactive
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H.265/HEVC Byte Streams

Name

These are H.265/HEVC compressed video Byte Streams. The following example

files are provided: (See page 15, Compression standards and file types.)

H.265 Profile/Level

Warnings/Errors

Parameters

Forbidden city

HEVC Main Profile / Main Tier /
Level 6

None

CTU size: 64x64

Resolution: 1920 x1088

Total number of frames: 60
Total number of slices/frame: 6
Total number of tiles/frame: 16

QP variation: Every frame has
different QP value than the
previous and next frames

Grenadier guards

HEVC Main Profile / Main Tier /
Level 6

None

CTU size: 32x32

Resolution: 1280 x720

Total number of frames: 60
Total number of slices/frame: 1
Total number of tiles/frame: 9

QP variation: Every frame has
different QP value than the
previous and next frames

Red portico

HEVC Main Profile / Main Tier /
Level 2.1

Alerts:

Picture Size in Samples
exceeds Level Limit

Incorrect number of Tile
Rows

Incorrect number of Tile
Columns

CTU size: 64x64

Resolution: 1280 x720

Total number of frames: 60
Total number of slices/frame: 1
Total number of tiles/frame: 9

QP variation: Every frame has
different QP value than the
previous and next frames
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H.264/AVC Byte Streams  These are H.264/AVC compressed video Byte Streams. Six example files are
provided: (See page 15, Compression standards and file types.)

Name H.264 Profile/Level Warnings/Errors

Neon Night Baseline/2 - none -

Canary Extended/3 Use of an invalid (uninitialized)

Wharf Picture Parameter Set
Incorrect

Direct_8x8_inference_flag

Bus Junction Baseline/3 Fails HRD conformance error
(timing violation)
Grenadier Guards Main/3 HRD buffer overflow in many

frames (starting from frame 8)

Stripey Shirts High 10 Maximum number of motion
vectors per two consecutive
MacroBlocks exceeded

Times Square High 4:4:4 Maximum number of motion
vectors per two consecutive
MacroBlocks exceeded

NOTE. A YUV reference file is provided for the first ten frames of the Grenadier
Guards bitstream, this YUV reference file can be used for fidelity analysis and
visual difference display.

The filename is automatically filled in for the YUV reference file, but the frame
rate must be set to 25.

H.264/SVC Byte Stream This is a H.264/SVC Scalable Baseline Profile Elementary stream. The stream
supports the following:

B Spatial scalability (two layers)
B Coarse Grained SNR Scalability (two layers)
®m  Temporal Scalability (three layers)

One example file is provided: (See page 15, Compression standards and file types.)

Name SVC Profile/Level Warnings/Errors
Soccer Scalable Baseline Profile/Level 3 - none -
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VC-1 Advanced Stream

MPEG-4 Elementary
Streams

This is a VC-1 format Advanced Profile compressed video Elementary Stream.
(See page 15, Compression standards and file types.) Advanced Profile of VC-1
is the only profile that can be a standalone Elementary Stream; the Simple and
Main Profiles can only exist in an ASF file or in an .rcv file. One example file
is provided:

Name VC-1 Profile Warnings/Errors
Central Park Advanced Invalid value (reserved) and
invalid VLC

These are MPEG-4 compressed video Elementary Streams. Six example files are
provided: (See page 15, Compression standards and file types.)

Name MPEG-4 Profile Warnings/Errors

Woman Drinking Main - hone -

Train in Station Main - hone -

Space Simple modulo time base

Method 1 quant used

Man Walking Advanced Simple/Level 0 (with VBV overflow
B-VOPs, Method 1 quant)

Synthetic Advanced Simple/Level 2 (with VCV overflow
B-VOPs, Method 1 quant,
Quarter Sample)

Window Car Advanced Simple/Level 2 (with stuffing bits

B-VOPs, Method 1 quant, GMC  vicv overflow
with 3 warping points, affine
model)

NOTE. A YUV reference file is provided for the whole Man Walking bitstream, this
YUYV reference file can be used for fidelity analysis and visual difference display.

The filename is automatically filled in for the YUV reference file, but the frame
rate must be set to 30.
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H.263 Streams

H.261 Stream

MTS4EAV7 User Manual

These are H.263 compressed video files. Three example files are provided: (See
page 15, Compression standards and file types.)

Name Standard/Annex Warnings/Errors

Rally (250k) H.263 baseline m  PSUPP is sent when file is
H.263 baseline (non-critical
warning but PSUPP field
values only used in Annex L)

= invalid variable length code
for MCBPC in the last
frame (also causes Out
of sync error and other
consequential errors)

Rally (2M) H.263+ Annex T PSUPP is sent but Annex L not
used (non-critical warning but
PSUPP field values only used in
Annex L)

Person Track H.263+ Annexes D, F, I, J, S, T - none -

This is a H.261 compressed video file. One example file is provided:

Name Standard/Annex Warnings/Errors

Conference Room H.261 The warning “Two Consecutive
Temporal Refs are Zero”
appears on each frame
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MP4 Files

3GPP File

These are MPEG-4 .mp4 container files, containing compressed video and other
data. Six example files are provided: (See page 15, Compression standards and

file types.)
Name Standard/Annex Warnings/Errors
Packet Woman MPEG-4 Simple Profile/Level 1 Level is set at 1; max. frame size

in this Level is 176x144 pixels,
but the video is 352x288. VCV
overflow and VBV underflow

Piccadilly Circus

MPEG-4 Simple Profile/Level 2

VCV overflow and VBV

underflow
Beijing MPEG-4 Simple Profile/Level 5 VBV overflow
(video); AAC LC (audio)
Las Vegas H.264/AVC Baseline HRD information missing: no
Profile/Level 1.2 pic_timing SEI message
Live Band MPEG-4 Simple Profile/Level 1 Error in section data causes the

(video); AAC HE (audio)

calculated number of scalefactor
bands to exceed the maximum
allowed value

Stage Interview

MPEG-4 Simple Profile/Level 1
(video); AAC Main (audio)

None

This is a 3GPP .3gp container file, containing compressed video and other data.
One example file is provided: (See page 15, Compression standards and file types.)

Name

Standard

Warnings/Errors

Mobile Hands

MPEG-4 Simple Profile/Level 1

Reserved value for
Profile and level indication
(setto 0)
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MPEG-2 Program Streams

MPEG-2 Transport Streams

MTS4EAV7 User Manual

Three MPEG-2 .mpg Program Streams are provided, containing compressed video
and other data (as described in Compression Standards and File Types section).
(See page 15.) These examples contain audio streams, but they are all silent.

Name Standard Warnings/Errors
Bus Junction MPEG-2 Main Profile/Main - none -
Level
Person Track MPEG-2 Main Profile/Main Bad slice order
Level Invalid VLC for dct_differential
Grenadier Guards MPEG-2 Main Profile/Main Numerator and denominator
Level of frame_rate_extension

are both set to 1 but, when
equal, they must be set to
0: this also generates the
errors of invalid values for
frame_rate_extension_d and
frame_rate_extension_n

NOTE. A YUV reference file is provided for the first ten frames of the Grenadier
Guards bitstream, this YUV reference file can be used for fidelity analysis and
visual difference display.

Two MPEG-2 .m2t Program Streams are provided, containing compressed video
and other data. Four example files are provided: (See page 15, Compression
standards and file types.)

Name Standard Warnings/Errors
Golden Gate H.264/AVC Main Profile Use of undefined
disable_deblocking_filter_idc
=3
Mangroves MPEG-2 Main Profile/Main - none -
Level
Captain Bob MPEG-2 Main Profile/Main - none -

Level (video);
MPEG-1 Audio Layer Il (audio)
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ASF files  Two Microsoft ASF files are provided, containing compressed video and other
data. (See page 15, Compression standards and file types.)

Name Standard Warnings/Errors
Beach Girl VC-1 Simple Profile - none -
Great Wall VC-1 Simple Profile - none -
ADTS streams  Name Standard Warnings/Errors
Dance Track AAC LC Errorin ADTS header specifies

an incorrect syncword

AV Delay stream  Name Standard Warnings/Errors

Clapperboard ! MPEG-2 Main Profile / Main
Level (video)

Dolby AC-3 (audio)

1 The Clapperboard file uses parts of the file archiving utility “7-Zip”. “7-Zip is licensed under the GNU LPGL
(Lesser General Project License). Visit www.7-zip.org.
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MXF streams

YUV source files for
example fidelity analysis

MTS4EAV7 User Manual

Stream name Standard Warnings/Errors
Neon Night H.264/AVC Baseline - none -
Profile/Level 2MXF
Canary Wharf H.264/AVC Extended Use of an invalid (uninitialized)
Profile/Level 3 Picture Parameter Set
Incorrect
Direct_8x8_inference_flag
Bus Junction H.264/AVC Baseline - none -

Profile/Level 3

Grenadier Guards

HEVC Main Profile /
Main Tier / Level 6

HRD information missing

Stripey Shirts

H.264/AVC High
Profile/10

Slice area too large for level

Maximum number of motion
vectors per two consecutive
MacroBlocks exceeded

Times Square

H.264/AVC High
Profile/4:4:4

Slice area too large for level

Maximum number of motion
vectors per two consecutive
MacroBlocks exceeded
Unique alert limit reached

MaxLumaBiPred Size
constraint disobeyed

Caption Bob MPEG-2 Main profile / - none -
Main level
720pTek cc MPEG-2 Main profile / - none -

Main level

YUYV source files used for encoding have been provided for example fidelity

analysis, with three of the example files provided:

Stream name

Standard

YUV filename*

Grenadier Guards

H.264/AVC (Main
Profile/Level 3)

guards_yuv (frames 1-9 only:
25 frames/sec)

Grenadier Guards

MPEG-2 (Main
Profile/Main Level)

guards_yuv (frames 1-9 only:
25 frames/sec)

Man Walking

MPEG-4 (Advanced
Simple Profile/Level 0)

man_walking_yuv
(30 frames/sec)

NOTE. The YUYV filename is automatically filled in by MTS4EA - there is no need

to enter the filename.

For the Grenadier Guards examples, the YUV of only the first nine frames is
provided, because the YUV files are so large.
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Export A/V delay streams...
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The A/V Delay measurement feature provides a complete solution for measuring
audio/video synchronization delay in an encoding system. (See page 312,
Audio/Video delay.) The Export A/V Delay Streams menu option allows the
supplied test streams to be exported in a variety of formats for use with encoding
systems.

You can use the standards Windows controls (Ctrl and Shift) to select multiple
output formats for a selected stream.

NOTE. Some of the export formats can produce very large files. Ensure that you
have enough disk space to accommodate the output.

NOTE. The Export A/V Delay Streams feature uses parts of the file archiving
utility 7-Zip. 7-Zip is licensed under the GNU LPGL (Lesser General Project
License). For more information, refer to the 7-Zip Web site (www.7-zip.org).

Both video and audio streams can be exported. You need to be careful to match
the correct audio with each video file because the timings of the audio signal vary
slightly depending upon the frame rate of the video that it is to be paired with.

The supplied video formats are:

B NTSC: 704x480 interlaced at 29.97... fps
m  PAL: 720x576 interlaced at 25 fps

B 720p: 1280x720 progressive at 59.94... fps
B 1080i: 1920x1080 interlaced at 29.97... fps

Each video format is supplied encoded in four ways:
®  H.264/AVC: High profile

®  MPEG-2: Main profile

B VC-1: Advanced profile

B Uncompressed: 4:2:0 YUYV, 8 bits per sample. (See page 67, YUV format
of 8 bits per sample 4:2:0.)
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The supplied audio formats are all 16-bit sampled at 48kHz:

B '25fps" to be used with video at 25 fps. This should be used with the PAL
video streams.

m '29.97fps": To be used with video at 29.97... fps. This should be used with
the NTSC and 10801 video streams.

B '59.941ps": To be used with video at 59.94... fps. This should be used with the
720p video streams.

Each audio format is supplied encoded in four ways:

®  Dolby AC-3

® AAC

B MPEG-1 Audio Layer II

B Uncompressed: PCM 16 bits per sample at 48kHz.

Recent File

The program retains a list of the eight most recently used files, numbered 1 to 8.
The recent files can be selected by highlighting them in turn.

Where a particular file could be opened in more than one view - for example, a
video bitstream could be opened as a video file (in the video window) or opened
in the HexView - the file is stored on the Recent File list with the last view type
appended to the end:

filename.m4v [hex] (this one is opened in the HexViewer)
filename.m4v (this one is opened as a video file)
filename.adts (this one is opened as an audio file)
filename.yuv [yuv] (this one is opened as YUV video)

The MTS4EA then uses this information to determine in which window the file
should be reopened.

Exit

This option exits from the MTS4EA.
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Play menu
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This menu controls the playing of the compressed file:

E MTS4EA T L3 - Wideo Wiew: mxf_8

File Overlay Analysis  Edit  Alert

[ ® Play Ctrl+P
| M Fast forward Ctrl+F
[ Blind fast forward Ctrl+B

M Stop Ctrl+5

IP Pause/step forward Ctrl+2,
Rewverse play Ctrl+5hift+P

Fast backward Ctrl+Shift+F

Blind fast backward  Ctrl+Shift+B
Pause/Step backward Ctrl+Shift+4,

gl Wideo start position...

Continuous play
¥ Hold last frame

M Pause an frame..,

Wideo decoder options...

Audio decoder options..,

dute audio

Synchronise audio

[ Skip forward Ctrl+K
Skip backward Ctrl + Shift+K

In addition to the menu selection, there is a right-click popup Play menu:

P Flay Crl+p
W Fast forward Ctrl+F
[ Blind fast forward Cirl+B
W stop Ctrl+5
1P Pause Step forward Cirl+A
il Reverse play Ctrl4Shift+P
4l Fastbackward Crl+5hift+F

] Blind fast backward  Ctrl+5hift+B
4l Pause/Step backward Cirl +5hift+A
[ Skip forward Ctrl+K
X1 Skip backward Ctrl+Shift+K
P Pause on frame...

Goto view

4= Synchronise views

Video scale

The functions of each of these Play menu items are explained on the following
pages. (See page 50, Synchronized views/navigating the views.)
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Audio sounds broken up

Video (frames)

Audio stream

Time (milliseconds)

Video (frames)

Audio stream

Time (milliseconds)

When a file containing both audio and video streams is played and the Audio
synchronize function is engaged, if the PC is not sufficiently powerful,
synchronization may not be possible and the resultant audio will be broken.
The figures below describe, in simplified terms, how audio and video streams
interrelate when decoded in the MTS4EA.

When the Synchronize audio icon is depressed, and the requested synchronization
is successful, the green display appears in the Status bar and the streams run
concurrently in real-time.
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In sync
40 millisecs
|—A—
(I VA R [ B 5 T E F i3 T | B
== = Bl =] Bl R = L) Bl B Bl = B =) Bl =] [ e B ]
Al A2 A3 A4 A5 A6 A7 A8 A9 A10 A1 A12
T T T T T T T T T T—""=
0 40 80 120 160 200 240 280 320 360 400 440 480
The illustration above shows video being decoded at a display rate of one frame
every 40/1000 seconds. Audio plays, unbroken, at the same rate as the video.
When synchronization is not requested, the Synchronize audio icon is not
depressed, and audio and video will decode independently.
120 millisecs
7 I 7 3 | 4 [Z22
40 millisecs
———
=TT | T R [T | | T e eS| s s RS
Al A2 A3 A4 A5 A6 AT A8 A9 A0 Al A2
T T T T T T T T T |
40 80 120 160 200 240 280 320 360 400 440 480

The illustration above shows video playing more slowly, at a display rate of
one frame every 120/1000 seconds. The audio plays at its own decode rate,
outstripping the video.
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Video (frames)

Audio stream

Time (seconds)

Audiolvideo synchronization

When the Synchronize audio icon is depressed, and the requested synchronization
is unsuccessful, the red display appears in the Status bar and the video decodes at
a rate determined by available processor power, while the audio is broken.

end of 3 sec. cache 120 millisecs
— —_— e — —~
23 [22 | 26 27 I 28 [~
e | L= FlE== [—] [ T2
A24 A25 A26 A27 A28
T T T T T T T—"=
0 3.000 3.120 3.240 3.360

The illustration above shows an unsuccessful attempt to synchronize audio and
video: the cached data plays in sync, thereafter, limited processor power causes the
audio to fragment (usually more unevenly than suggested in the above illustration)
because it attempts to keep pace with the video by means of timestamps.

MTS4EA will decode and analyze audio and video streams, but the audio will
only be played and audible when the stream is in forward play mode.

Function in synchronous mode

Function in asynchronous mode

Function in Function in
Icon video mode audio mode Video Audio Video Audio
B Plays to end or Plays to end. Attempts to play video and audio in Audio and video play independently;
specified frame synchrony. no common timing enforced.
or until paused. Whenever play is resumed, audio
picks up at current location.
[E Plays quickly Video plays Audio muted. Video plays Audio muted.
in forward quickly in quickly in
direction. forward forward
direction. direction.
[&= Decodes file Decodes video Audio muted. Decodes video Audio muted.
as quickly file as quickly file as quickly
as possible as possible as possible
without display. without display. without display.
] Stops. Stops. Stops video and audio at once. Video stops. Audio muted.
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Function in synchronous mode

Function in asynchronous mode

Function in Function in

Icon video mode audio mode Video Audio Video Audio

P Pressed once Pause. Pressed once Audio muted. Pressed once Audio muted.
in Play mode, in Play mode, in Play mode,
pauses. pauses. pauses.
Pressed again, Pressed again, Pressed again,
or at top of file, or at top of file, or at top of file,
steps forward 1 steps forward 1 steps forward 1
frame. frame. frame.

=] Plays file Plays video file Audio muted. Plays video file Audio muted.
backwards, at backwards, at backwards, at
normal speed. normal speed. normal speed.

<Z] Plays file Plays video Audio muted. Plays video Audio muted.
quickly file quickly file quickly
backwards. backwards. backwards.

&] Plays file Plays video Audio muted. Plays video Audio muted.
as quickly file as quickly file as quickly
as possible as possible as possible
backwards backwards backwards
without display. without display. without display.

| Pressed once Pressed once Audio muted. Pressed once Audio muted.
in Play mode, in Play mode, in Play mode,
pauses. pauses. pauses.
Pressed again, Pressed again, Pressed again,
steps back 1 steps back 1 steps back 1
frame. frame. frame.

T Skips on to specified Skips on to specified Audio and video play independently;
frame/type/time/number of frames. frame/type/time/number of frames. no common timing enforced.

o Skips back to specified Skips back to specified Audio and video play independently;
frame/type/time/number of frames. frame/type/time/number of frames. no common timing enforced.

[ Pauses when Pauses when Audio muted. Pauses on Audio muted.
specified specified specified frame.
video frame video frame
is reached. is reached.
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Play Ctrl+P

90

P When selected, this plays the compressed stream, video or audio, until it
reaches the end of the data. If, when playing a compressed video stream, a frame
number has been set in Pause on frame M the video will pause at this frame
number.

If a file containing both audio and video streams is being played, and the streams
are not synchronized, the video and audio will begin to play and continue to
play independently. So, if a compressed video file is playing slowly due to the
available processing power of the PC, it is likely that the video will lag behind
the accompanying audio stream. If audio synchronization is selected, the rate at
which the audio data is decoded adjusts and the audio stream keeps pace with the
video, by means of timestamps. (See page 107, Synchronize audio.)

NOTE. Depending upon the speed of your PC, when playing compressed video,
the standard in use and the size of the video frames being viewed, there can be

a significant delay after pressing the Play or Pause/Step forward button, during
which the message Buffering <nnn> (nnn is a number) is displayed near the top
of the video window. This indicates that the video decoder is loading the required
number of video frames into its internal buffer. This message disappears when
the video is ready to display. (This is most likely to be seen with the H.264/AVC,
H.264/SVC, and H.265/HEVC video standards, where up to 16 frames are loaded
into the decoder buffer before displaying the first frame.)

At the end of the data, the gray background screen is displayed unless:
B Hold last frame is selected, in which case the last frame stays visible

B Hold first frame is selected, in which case the first frame is re-displayed
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Fast forward Ctrl+F

MTS4EAV7 User Manual

B When this option is selected, the compressed file will be played in Fast forward
mode, played more quickly than normal. The speed at which this is replayed
depends on the speed of the computer you are using.

This command is unavailable when playing audio files.

If a file containing both audio and video streams is being played, regardless of
synchronization, the video plays fast forward and the audio is muted.

NOTE. When playing video forwards or backwards, the MTS4EA buffers the video
and associated data. By default, the MTS4EA allocates a buffer size of 500 MB
for video and 100 MB for audio. The amount of buffer required per frame of
video and associated data varies considerably with the video size and the video
standard. Typically, 100 MB is sufficient to buffer the video and data for 10-500
frames. However, the actual number of frames and frame data stored depend on
the resolution of the video being analyzed. For example, 500 MB is required to
buffer the video and data for around 10-500 H.265/HEVC frames.

To change the buffer size, use the Play menu, Decoder options, General tab. (See
page 98, Video decoder options....)

The video frame count is given in a box at the top of the image, to indicate how
far through the video sequence the currently displayed frame is (the frame count is
also displayed at the bottom right of MTS4EA window in the status bar).

The frame count is displayed in white text if the option in the Overlay menu is
currently set to White, or in black text if this is set to Black (toolbar icon ‘.
or Ctrl+W).

The fast forward may be stopped at any time by clicking the Pause/Step forward
icon - ™ (or pressing Ctrl+A).

If a frame number has been set in Pause on frame P, the video will pause at
this frame number.
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Blind fast forward Ctrl+B

[22 When this is selected, the compressed file is decoded as quickly as possible
without displaying it.

If a file containing both audio and video streams is being played, regardless of
synchronization, the video blind fast forwards and the audio is muted.

NOTE. It can be useful to use Blind fast forward to quickly decode the file to
see if there are any alerts generated, or to move to a selected Pause on frame...
as quickly as possible.

See the note regarding a possible buffering delay immediately after this is
selected. (See page 91, Fast forward Ctrl+F.)

If a frame number has been set with the Pause on frame ™ then the video is
displayed until the designated frame number is reached.

The Blind fast forward is stopped in the same way as Fast forward.

Stop Ctrl+S

M When this option is selected, it will stop the playing of the compressed file.
The gray background screen is displayed in the video window unless:
B Hold last frame is selected, in which case the last displayed frame stays visible.

B Hold first frame is selected, in which case the first frame is redisplayed.

92 MTS4EAV7 User Manual



Play menu

Pause/step forward Ctrl+A

I™ This option can be selected from the Play menu, by pressing Ctrl+A, or by
clicking the tool bar icon Pause/Step forward P

This command is available when playing audio files, but audio will only be heard
when the stream is in forward play mode.

NOTE. Repeated selection of this option will advance the displayed video one
frame at a time.

This has two functions:

m  Ifthe file is playing, selecting this option will pause the decoding of the stream
and, in the case of a video file, display the most recently decoded frame

m  If'the file has stopped or is already paused, selecting this option causes the file
to advance by one displayed frame

NOTE. See the Note regarding a possible buffering delay immediately after this is
selected. (See page 91, Fast forward Ctrl+F))

In H.264/4VC where SIframes and/or SP-frames are used, when using Pause/Step
forward (Ctrl+A), at the point of the switch, both the frames used for the switch
are displayed, one after the other. These are not fully displayed in the video when
it is viewed normally, and so are not displayed when using Play or Fast forward

selections.

Reverse play Ctrl+Shift+P

4 Play the file backwards, at normal speed.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

This option can be selected from the Play menu or by pressing Ctrl+Shift+P, or by
clicking the tool bar icon Reverse play - ™.

Fast backward Ctrl+Shift+F

MTS4EAV7 User Manual

< Play the file backwards, as fast as possible, while still displaying it.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

This option can be selected from the Play menu or by pressing Ctrl+Shift+F, or by
clicking the tool bar icon Fast backward - o8
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Blind fast backward Ctrl+Shift+B
<1 Play the file backwards, as fast as possible, without displaying it.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

This option can be selected from the Play menu or by pressing Ctrl+Shift+B, or
by clicking the tool bar icon Blind fast backward - %]

Pause/step backward Ctrl+Shift+A
4l Step backwards through the video file one displayed frame at a time.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

(See page 93, Pause/step forward Ctri+A.)

This option can be selected from the Play menu or by pressing Ctrl+Shift+A, or
by clicking the tool bar icon Pause/Step backward - .
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Skip forward Ctrl+K

ufft This will skip the video to the next frame type/time/number of frames
indicated in the drop-down box on the icon toolbar.

For example, if the box next to the skip forward icon has I-VOP in it (for example,
MO =l) then clicking the Skip forward icon will skip to the next I-VOP.

This option can be selected from the Play menu or by pressing Ctrl+K, or by
clicking the toolbar icon Pause/Step forward ..

If going to the selected frame type/time/number of frames is beyond the length of
the video stream, then the stream is advanced to the end.

See also Audio/Video Synchronization (See page 88.) and Video Decoder Options
(See page 98.) regarding the buffer used to hold the video and associated data.
When skipping forward or backward beyond the end of the buffer, the MTS4EA
must reload the buffer, so some delay may be experienced.

The possible selections vary with the selected video standard; the example below
is for MPEG-4 Advanced Simple Profile.

[+OF -

BAOP
S{GMCHOP
1 Frame

10 Frames
100 Frames

1 Second

10 Seconds
1 Minute
Range start
A ange end

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.

Skip backward Ctrl+Shift+K
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i (Ctrl+Shift+K) This is the same as Skip forward but in the reverse direction.
(See page 95.)

This option can be selected from the Play menu, by pressing Shift+Ctrl+K, or by
clicking the tool bar icon Pause/Step backward - <.

This command is unavailable when playing audio files. Audio will only be heard
when the stream is in forward play mode.
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Video start position...

NOTE. This option is not available for H.265/HEVC streams.

8 [y the Start Position dialog box, you can set either a byte offset, decode frame
number, or decode time (in HH:MM:SS:Frames format) as a starting position

for decoding.

Video Start Position ﬁ
@ Startof stream
(" Byte offset

(" Decode frame number
(" Decode Time

(HH:MM:SS:Frames)

MNotes

Audio playback and buffer analysis are not
available when seeking is enabled. Aftering
seeking, display time and display frame numbers
are relative to the start position. Decode frame
numbers are absolute with respect to the star of the
inputfile.

The byte offset is relative to the start of the file.

NOTE. Audio playback and buffer analysis are not available when secking is
enabled. After seeking, display time and display frame numbers are relative to
the start position. Decode frame numbers are absolute with respect to the start of
the input file.

Continuous play
This command is unavailable when playing audio files.

When this option is selected and Play/Fast forward/Blind fast forward/ Reverse
play/Fast backward/Blind fast backward is clicked, then the file will be continually
played in a loop. That is, the file is decoded until its end, at which point decoding
will start again at the beginning of the file, until Stop or Pause is used.

Audio will only be heard when the stream is in forward play mode.
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Hold last frame

Pause on frame...

MTS4EAV7 User Manual

When this option is selected and the video/audio file is played to the end, the last
decoded frame will be displayed. If Hold Last Frame is not selected, the gray
background video screen will be displayed when the video is not playing.

Hold Last Frame is selected as on by default when MTS4EA starts.

This command is not relevant for audio files.

e This command is only applicable to the playing of video files.

This option allows you to select a frame number to pause on when the video is
played. Having selected a frame to pause on, and clicking Play or Fast forward,
or Blind fast forward, the video will play until the selected frame number and
then pause.

Pause on frame

Specily the lrame rumbes to pavss on

Frame: 100 [ Last Frame
[1]3 I

Concel |

The last frame can be selected by using the Last Frame box. When this is done, the
video pauses on the last frame. The previously entered frame number (if there is
one) is still stored, and can be enabled again by clearing the Last Frame check box:

Pause on frame

Specily the frame numbes o pauss on

Frame: [ Last Frame
oK I Camcal
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Video decoder options...

The Video Decoder dialog box has various tabs that set the video decoder options
for each standard. When there are no configurable options for a particular video
standard, there is no tab on the dialog.

General Video decoder options LX)

General | HEVC | H.263 | MPEG-2 | MPEG-4 | H 264/AVC | Uncompressed |

Step-back buffer

Buffer size limit: 50| MEytes Rezet to D efault

Estimated frame size: IE.G MEytes/Frame
Estimated buffer length: |57 Frames

QK I Cancel Apply
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Step-back buffer. This buffer is used to hold the video and associated data, to
make video play (forwards and backwards) occur without delay.

Once the Buffer Size limit is modified and set, the value is retained until changed
again by the user. Even if the application is closed and restarted, or if another
stream is opened, the setting is persistent. To reset the Buffer Size limit back to
the default value, click the Reset to Default button.

NOTE. The size of the step-back buffer is shown, with an estimation of how many
frames of data can be held within this buffer size. When playing video forwards
or backwards, the MTS4EA buffers the video and associated data. By default,
MTS4EA allocates a buffer size of 500 MB for video and 100 MB for audio.

The amount of buffer required per frame of video and associated data varies
considerably with the video size and the video standard. Typically, 100 MB is
sufficient to buffer the video and data for 10 to 500 frames. However, the actual
number of frames and frame data stored depend on the resolution of the video
being analyzed. For example, 500 MB is required to buffer the video and data for
around 10-500 H.265/HEVC frames.

The popup alerts (Warnings, Errors, and so forth) that occur when video is
decoded by the MTS4EA, are not displayed if the video and associated data is in
the Step-back buffer. (See page 324, Popup alerts in the step-back buffer.)

HEVC Video decoder options Lé]

General HEVC | 1263 | MPEG-2| MPEG-4 | H 264/AVC | Uncompressed
Stream Analysis

{* |n digplay order
" In decode order

This has no effect and is grayed out for standards other than H.265/HEVC.

Stream Analysis. By default, decoded HEVC stream data is shown in the order
that it is displayed. When certain errors exist in the HEVC stream, the video
cannot be viewed. In this situation, you can select to view the stream data in the
order that it is decoded. The video will play despite the existing stream errors,
allowing the user to analyze the video to locate the errors.
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H.263

MPEG-2

Decoder options

Generdl H.263 | MPEG-2 | MPEG-4 | H.2B4/4VC | Uncompressed |
Default imebase

& NTSC
" PAL

This has no effect and is grayed out for standards other than H.263.

NTSC/PAL option. Within the H.263 standard the NTSC standard is assumed
(frame rate of 29.97 frames per second) and video is played back at this frame rate

by default. The NTSC option is selected as standard.

Sometimes H.263 video in PAL format (frame rate of 25 frames per second) does
not set these options. In this situation PAL video would play back at 29.97 frames
per second and it would play too quickly. Selecting the PAL option on this tab
will play the decoded video at 25 frames per second.

3

Decoder options

Gereral | H.263 MPEG-2 | MPEG-4 | H Z848VC | Uncompressed |

Budfes Configenton WVideo Buffer Werfier
1% Upe pasamators from stream feades b li e
7 Uze custom parameles i i li .

This has no effect and is grayed out for standards other than MPEG-2.

This dialog box relates to the use of parameters for VBV buffer analysis in
MPEG-2.

(See page 276, Buffer analysis controls: MPEG~4 and MPEG-2.) and (See
page 277, Use custom buffer parameters: MPEG~4 and MPEG-2.)
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MPEG-4

MTS4EAV7 User Manual

Decoder options

Gereral | H.263 | MPEG:2 MPEG-4 | H264/80C | Uncompressed |
Buifer Condigunion Wit Brdfer Vet
g parsmatas from sheam hesdes e li e
[T viw_petsmeten
I™ peotle_ard_lmved_indcation wh_bulber_size: i b
7 wideo_obiect_tupe_indication
T wiFe_ DECLpanCY ol
[Pz Fecie
-
1L be et puse et Video sty Vel
wiw_budfer_ s 1 Moy
wey_decoder_rabe: MacioBals
Widen Memaony Vb
witr_buifer_ o Macaolis
ok | e | |

This has no effect and is grayed out for standards other than MPEG-4.

This relates to the use of parameters for buffer analysis (VBV, VCV, VMV) in
MPEG-4.

(See page 276, Buffer analysis controls: MPEG~4 and MPEG-2.) and (See
page 277, Use custom buffer parameters: MPEG-4 and MPEG-2.)
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H.264/AVC

Uncompressed video

102

Many H.264/AVC byte streams do not provide the SEI (Supplemental
enhancement information ) data for specifying a frame rate, as this is optional in
the byte stream (and where this happens, the frame play data is typically provided
at the systems level for the video decoder).

Therefore the setting is provided on this option tab, so that the stream will play at
the correct frame rate when the appropriate SEI data is not present.

Decoder options

Gereeal | H.263 | MPEG:Z | MPEG4  HZB4AVT | Uncompresind |
D afnadt Frawmes 1k

Fravne jals: B frarnes per second

The data is either:

B 8 bits per sample, 4:2:0, or

B More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High Profile/FRExt, High/10, High/4:2:2, High/4:4:4)

YUV format of 8 bits per sample 4:2:0. The YUYV file output is raw YUV with no
headers of any kind: this is the same format as used by the Microsoft MPEG-4
Part 2 reference encoder and as used commonly by other programs:

B No headers of any kind (no file or frame headers)
B One byte per sample
B Row raster order (top picture row first)

m  Planar YUV 4:2:0 sub-sampled (4 bytes of Y data for each byte of U data and
each byte of Y data)

B Y plane values are 0-255 unsigned
m U and V plane values are unsigned with a DC offset of 128

(See page 15, Compression standards and file types.)
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Other uncompressed formats. The general uncompressed video file format is as
follows:

B No headers of any kind (no file or frame headers)
= Concatenated planar image data

B Row raster order (top picture row first)

B Unsigned samples

For 8-bit sample depth:

B One byte per sample

®  For 9-16 bit sample depth:

B Two bytes per sample

®  Both little- and big-endian byte orders supported
For YUV format:

B Concatenated Y, U and V planes

B U and V planes sub-sampled as required

B Y plane samples are unsigned

B U and V plane samples are unsigned with a DC offset of 2-1, where 7 is the
chroma sample bit depth

For RGB format:

®  Concatenated R, G and B planes.
For grayscale format:

®  Luma plane only

When opening an uncompressed video file, by default the MTS4EA shows the
uncompressed video decoder options, to enter the required parameters.

NOTE. If you try to open an .m4v or .264 or other compressed video file by using
Open as uncompressed video, the MTS4EA will not decode the compressed video
but will assume it is in uncompressed format.
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Setting the frame size. Within an uncompressed video file, there is no place to
indicate the frame size, frame rate, and so forth. When the file is opened, the
MTS4EA will display the following screen (this is a tab of the Decoder options,
which can also be accessed from the Play menu, Decoder options):

Decoder oplions

Genetsl | H.263 | MPEG-2| MPEG | H.264/0C  Uncompeessed |

!-Iudu!k'p‘l 0 pybes
Flm:kp! T jrames

I Skip e bedois sach ingad frame
I irkedaced
e
Frawms rater | 23 frames per pacond

Presety ffuﬂnm EI
Wi .i i poasty
o]
Height: | U poenis
Chioma fomae: YUV 820808 =]  Advanced
Encodesg iﬂnehg.u 1'i

|

Presets (width and height). If there are numbers in the filename that could indicate
the frame size, then the MTS4EA will attempt to read these and offer these in the
Width and Height fields shown in the previous screenshot. The correct values can
be entered or selected using the drop-down list:

Decader aptions

fereral | H.253 | MPEG-2 | MPEG- | H.264/40C Ummrmﬂ|

Preasis: [720p MD (12802 720)

Wi

Height:
IChocma loimnak:
Encodieg
Heades ship:
Frames sk

Fuaeres rate

CIF [352 « 288)

07 [0 5 576)
SOCIF (128 = 96)
CVEA (320« 240)
5255IF (352 « 2400
525 HHA 3528 « 480
BI5HHR | 352 » 5TE)
WG, B0 = SBT)
5265 45IF (704 « 460)
S255D (a0« 450
&CIF [P04 x 578}
62550 [720x 58]

E’E“Jl@ﬂ?ﬁl

K8

X

o]
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Chroma format. This control specifies the color model and format for the
uncompressed video data. The combo provides several common combinations,
including 8-bit YUV 4:2:0, 8-bit YUV 4:2:2, 8- bit YUV 4:4:4, 8-bit RGB and
8-bit grayscale. Select an entry from the list to use one of these common formats.
Other formats can be specified by choosing the Custom entry in the list - this will
open the Image format dialog.

Advanced button. Click this button to specify a custom chroma format - this will
open the Image Format dialog. (See page 71, Image format dialog box.)

Encoding. This control specifies the encoding of image samples in the file format.
The following options are available:

B One byte - this specifies that image samples are stored in one byte per sample.
This format is appropriate if all image planes are 8-bits deep

B Two byte MSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The most significant byte occurs first in each pair
(big-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

B Two byte LSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The least significant byte occurs first in each pair
(little-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

Header skip. The number of bytes at the start of the file before the first frame;
MTS4EA will skip past these bytes (ignoring them).

Frame skip and Skip frames before each input frame: Frame skip is the
number of frames (not bytes) to skip between each frame that is viewed in the
video window.

By default, these frames are skipped after each viewed frame; by selecting the
Skip frames box before each input frame, the number of frames are skipped
before each viewed frame.

Interlaced: The uncompressed video file has interlaced data in the format of
complete frames, with both fields within one frame, top-field first, each field
on alternate lines.

Enabling this check box switches on the Interlace toolbar in the MTS4EA which
allows the two fields to be viewed independently, either one above the other
(top field above bottom field) or either field with the field lines repeated to full
frame height.
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Frame rate. The rate at which to display the uncompressed frames, in frames per
second.

NOTE. The number entered in the Frame rate field can be an integer (for example,
30), or a fraction (for example, 30000/1001) or a decimal number (for example,
29.97).

Audio decoder options...

The Audio Decoder option is enabled only when audio is present in a stream.

General Audio. Where a decoder has inherent latency, the MTS4EA can
compensate automatically.

Audio decoder options El

General Audio ] Dalby AC-S]

+ Reference delay of Sms

" Specified delay of |0 ms

ok | Cancel | Apply |

With Compensate for decoder latency selected, a reference delay appropriate for
the decoder in use is automatically available. If you want to specify a different
delay, enter the value in the Specified delay field and select the option.
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Mute audio

Synchronize audio

MTS4EAV7 User Manual

Dolby AC-3. The Audio Decoder Dolby AC-3 tab allows you to set up output
options and dynamic range compression values.

Audio decoder options §|

General Audio  Dolby AC-3 I
Output options

Output channel corfiguration: | 3/2{L, C, R, 1.1} A

¥ Low-Frequency Effects

Dual mono reproduction mode: | Stereo -
Stereo output mode ’WI
Karaoke capable mode: |Both vocals -
[ynamic range compression
Mode: ’m
Cut scale factor: ’17
Boost scale factor: ,17

0K | Cancel | Apply |

The fields correspond to those used in the Dolby AC-3 development kit. Changes
will take effect the next time the stream is played (that is, decoded).

¥ Clicking on this button turns the sound on/off. The audio stream will continue
to decode, even with sound disabled.

&2 Without synchronization enabled, audio and video streams will play
independently, at rates determined by the available processing power of your PC,
with audio usually playing more quickly than video. When the Synchronize audio
icon is depressed, audio data will be played as the video frame to which it pertains
is played. (See page 88, Audio/video synchronization.)

To show whether audio and video streams are successfully synchronized or not,
the following displays appear in the Status bar:

No syinc

This menu item and icon are only available when a file containing both audio
and video is loaded.
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Overlay menu

108

This menu controls the display of overlaid real-time information and statistical
information that has been captured over a period of time.

0k
B |Decodd
g A

Hi vl =

File Play | Overlay | Analysis Edit Alert Wit

Video-frame summary Ctri+U
O] ME tocltip Ctrl+M
CTU tooltip Ctrl+M
CU tooltip Ctrl+D
& Image inspector Ctrl+I

Closed Caption

ME types Ctrl+Y
CU types Ctrl+J
Partition types Ctrl+L
Luma TU Crl+Q
Chroma TU Ctrl+Shift+Q
Slice Ctrl+Shift+5
Tile Alt+T
7 Motion vectors Ctrl+E

MB/CTU statistics
Owerlay colour

Visual difference

Lumna only

Blank video

Audio summary tocltip

Audio frame tooltip

Show audio waveform
Show audio frarne markers
Show sync markers

Show histogram

Show plot

This menu returns information on video streams only. The audio options for this

menu are described. (See page 180.)

NOTE. In Closed Caption analysis mode, only the audio streams of AVC and

MPEG? formats are analyzed.
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Summary and MacroBlock tooltips manipulation

The Summary tooltip and the MacroBlock tooltip windows move and dock in
the same way.

NOTE. When the tooltips are dragged near the edge of the window, they
automatically dock. To force undocking, press and hold the Ctrl key while
dragging with the mouse.

The tooltips bring up independent windows that can be:

B Moved around within the main window and put next to a video window:

e Play Cueler Bbes BB bl ol Fog =
B ® = smrerkim ol DAe® *agE®
EErE . o

FE]
£y
L]

QenT i i

s s L]

g
H

il
i

T
I
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When the Summary/MacroBlock tooltip is docked (as in the preceding figure):

B And the window is maximized, the Summary/ MacroBlock tooltip remains
visible and the other window is only maximized into the space available

m  The title bar of the Summary/MacroBlock tooltip changes to a pale color to
indicate it is docked (and the title text is no longer bold)

Docking/lundocking ~ ® To dock the Summary/MacroBlock tooltip: drag it to one of the edges of the
main window (top, left, right, bottom).

B To undock, hold the keyboard control (Ctrl) key and click on the title bar.

Scrolling/scroll bars ~ When the available area is too small for the whole tooltip to be seen, scroll bars
are automatically displayed:

[ MTS4ER 7,13 - MPEG4 Example - Woman Drinking - [Video View: MPEG4 Example - Worman Drinking] = EeR<=
B File Play Overlay Analysis  Edit Alert Mindow  Help [= [=]x]

J [ & m|ﬁ|{.? g |®@ @‘“HIDacoded

Video-frame Surmmary x

»

m

|00:00:02 J' 00:00:02 | Loap
|l a[mie » I V0P - |
Ready [ A | Disabled:0 | y
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Video-frame summary tooltip Ctrl+U

Tref [H.263 only]
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Summary £

| 392 x 285

=8 LN 4200 B-hit
355

0209235 (dec. 175467 bit 7
2833

a4 B-4 0P

o 36

| 57,82, 86

= e

= B3

= B4a7

16.000

=l MPEG-4
Advanced Simple ProfiledLevel 2
Methiod 1 quant, GhC

When this is switched on, a window is displayed that provides summary
information about the frame being displayed or the sequence as a whole. The
window can be dragged to any position within the MTS4EA main window.

NOTE. The titles in the Summary tooltip and the displayed information vary with
the selected video standard and the options that have been used in the specific
video file.

If the sequence has not been decoded to the end, then the summary up to that point
is provided. The information given is described in detail below.

Tref is the time to the current frame from the start of the sequence, measured in
increments of the base frame time for NTSC or PAL video ( ~33 milliseconds or
40 milliseconds respectively). Tref has a maximum value of 255; when it reaches
this value it wraps back to zero.
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Skip [H.263 only]
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Skip is the difference in Tref for this frame, compared to Tref for the previous
frame.

NOTE. Skip and Tref are only displayed for H.263.

For NTSC video at roughly 30 frames per second (actually at 30,000/1,001 Hz),
frames are displayed every 0.033 seconds (approximately). However, many
compressed video sequences do not have 30 frames per second of data (although
they must of course be displayed at the correct rate, as if they did have 30 frames
per second).

For example, if a compressed video sequence had 15 frames per second, the
decoder would skip every other frame; Skip would equal two in this case. (And,
for example, if NTSC video were displayed at 10 frames per second then Skip
would equal three.)

For a compressed video sequence at 15 frames per second, it would mean that the
displayed frame number would increase by 15 each second.

So, continuing the example of video at 15 frames per second, assuming that there
are two Skips before the first frame, the values for the first few frames would
be as follows:

Frame number
(count of frames

Time approx. Tref (Temporal decoded and
(secs) reference) Skip (increment) displayed
0.067 2 2 1

0.133 4 2 2

0.200 6 2 3

0.267 8 2 4

There are many variations to this; often more than one frame is skipped.

NOTE. Also, within MTS4EA, for H.263 video, Tref is limited to 8 bits, a maximum
value of 255, as this is how Tref is defined within the H.263 standards (actually
TR).

Some of the Trace outputs of the MTS4EA keep track of the total number of frames
skipped - this is called Cumul. skip (short for Cumulative skip). In the last row of
the table in the preceding example Cumul. skip would be eight.
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The information provided by the Summary tooltip varies depending upon the
video standard that is being analyzed, and the specific options in the selected

Summary tooltip varies by
video standard

video file. Examples for different streams are shown below:

Video Summary =
I 20 <570

[GELER G EY YUV 4:2:0 8-bit

v ee e

.

Stre B
top-field first

0000000 (dec. 0) bit 7

0x00430b (dec. 18699) bit 7

’

:

;

viosez

rieas

sou0d

B ERiEES Pred LO: 1
Pred L1:

[AEELTELY 28000

Video standard [z iEAr o
Main profile/Level 3

ideo Summary =

Scalable High profilelevel 2.2

Videofomesommay |

Image size Exr3 411
LEGERGIEN YUV 4:2:0 8-bit
Stream size (kBytes) P&
LGS 0x000000 (dec. 0) bit 7
Time (secs) X
Frame type [}
Frame no. i1
Decode Frame no. il
Number of slices £}
Number of tiles ki
(e 628352
LELEIIE] 1586
(LIRS 626766
CTU size GGy
Total number of CUs k76
IE AR EENTS 0.00
ENE N EIET 100.00

GEEE RG] Pred LO:
Pred L1:

UEENETEDT 22.000

Video standard ;13%e3
Main Profile/ High Tier/ Level 4

H.264/AVC

Summary

352 x 288
U 4:2:0 8-hit
355

%019038 (dec. 102456) bit 7
1,867
S{GMCVYOP

Advanced Simple ProfileiLevel 2
Method 1 guant, GMC

H.264/SVC

Image size RSP

ans
0010834 (dec. 67674) bit 1

ol

MPEG-4 Advanced Simple Profile

H.263

H.265/HEVC

NOTE. The information displayed at the end of video sequence is different. (See

page 120, Summary tooltip at the end of a video sequence.)
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Image size [all standards]. Picture size in pixels, Width x Height ( pixel Columns
x Rows).

For H.264/AVC where the cropping rectangle feature has been used, the full
image size is given and displayed in the video window, but the cropped image size
is also given in this field of the tooltip in the form:

352x288 (cropped: 200x100)

Image format [all standards]. Format of selected video file.

Stream size (kBytes) [all standards]. Size of the video file in KB.

NOTE. For container files such as MP4, 3GPP and MPG (MPEG-2), the file
size given is the size of the video track that has been selected, not the size of the
whole MP4/3GPP/MPG file.

Structure [H.264/AVC, VC-1 Adv. Profile and MPEG-4 ASP]. For H.264/AVC byte
streams and MPEG-4 Advanced Simple Profile, where interlace could be used,
the structure of the displayed frame is one of the following:

B Progressive

®  [Interlaced

Address or Address (frame/top-field) and Address (bottom-field) [interlace]. The
start address of the current video frame/VOP within the video file.

The H.264/AVC byte streams, two address fields are given to display the address
of both fields in interlaced streams. If a stream is not interlaced, then the Address
(bottom field) has no data.

NOTE. The first byte in the video file is byte 0; the first bit is bit 7 of byte 0.

The byte address is displayed in hexadecimal first, for example, 0x002681, then in
decimal in brackets, for example, (dec. 9857) and finally the bit location within
the byte, where bit 7 is the most significant bit (occurs first in the stream).
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Time (secs) [all standards]. The time in seconds from the start to that point in the
sequence, calculated as if the sequence was playing normally (MTS4EA keeps
track of the playing time, regardless of whether the sequence is paused at some
point or played in fast forward mode).

This information is calculated from:

m [H.264/AVC]: the SEI parameters if they are present in the bitstream.

NOTE. Many H.264/AVC bitstreams do not have the relevant SEI values (these are
optional) and in this case, MTS4EA will play the video at the frame rate indicated
in the H.264/AVC tab of the Decoder options (on the Play menu)

B [VC-1]: the parameters either in the ASF file, if the video is within this, or
within the VC-1 stream

B [MPEG-4]: the parameters such as modulo_time_base,
vop_time_increment

m [MPEG-2]: the parameters frame_rate_value,
frame_rate_extension_n and frame_rate_extension_d

B [H.263]: the time-stamps in the picture header. If the Temporal references
[Tref] are not set or are not correctly set, this time may not be the actual
playing time from the start of the sequence.
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VOP type [MPEG-4] or Frame type [H.264/AVC, MPEG-2, H.263, VC-1].

NOTE. For interlaced bitstreams, the frame/VOP type reported is that relating to
the second field in a frame. This means that if the top field is first in frame/VOP
1 (and this will always be Intra-coded) and the bottom field is Inter [P] coded,
then the frame will be reported as P.

B [MPEG-4] the VOP type, I-VOP or P-VOP or B-VOP or S-GMC VOP (see
the following):

= I[-VOP: indicates that this frame is Intra coded (completely coded within
itself) without any interpolation from earlier or later frames. The first
frame in an MPEG-4 sequence is always an I-VOP

= P-VOP: P or Predicted VOP: this frame is Inter coded (partly coded based
upon earlier frames)

= B-VOP: (MPEG-4 Advanced Simple Profile only) B or Bidirectional
Interpolated: this frame is calculated based upon both earlier and later
frames. B-VOPs may only be interpolated based upon I-VOPs/P-VOPs (
not on other B-VOPs)

= S-GMC: (MPEG-4 Advanced Simple Profile only) the VOP is an S-GMC
VOP which uses Global Motion Compensation (GMC)

m  [H.264/AVC, VC-1] the Frame type, I-frame or P-frame or B-frame or
SI-frame or SP-frame (see below):

= I-frame: I indicates that this frame is Intra coded (completely coded within
itself) without any interpolation from earlier or later frames. The first
frame in an H.264/AVC sequence is always an I frame

= P-frame: P indicates Predicted: this frame is Inter coded (partly coded
based upon earlier frames)

= B-frame: (Extended Profile only) B or Bidirectional Interpolated: this
frame is calculated based upon both earlier and later frames

= Sl-frame: SI indicates that this frame is a Switching-Intra coded frame -
there is a switch between two different streams at this point

= SP-frame: SP indicates that this frame is a Switching-Inter coded frame -
there is a switch between two different streams at this point

NOTE. For H.264/AVC, the frame type is derived from the most complex slice
type present. For example, if any of the slices in the frame are B-slices, the whole
frame is reported as a B-frame. If any of the slices in the frame are P-slices, the
whole frame is reported as a Pframe. (This is as suggested in the standard.)
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m  [MPEG-2] the Frame type, I-frame or P-frame or B-frame (see the following):

= I-frame: I indicates that this frame is Intra coded (completely coded within
itself) without any interpolation from earlier or later frames. The first
frame in an MPEG-2 Elementary Stream sequence is always an | frame

= P-frame: P indicates Predicted: this frame is Inter coded (partly coded
based upon earlier frames)

= B-frame: B or Bidirectional Interpolated: this frame is calculated based
upon both earlier and later frames

®  [H.263] Frame type: the frame type, I-frame or P-frame or B-frame (see the
following):

= I-frame: I indicates that this frame is Intra coded (completely coded within
itself) without any interpolation from earlier or later frames. The first
frame in an H.263 sequence is always an | frame

= P-frame: P indicates Predicted: this frame is Inter coded (partly coded
based upon earlier frames)

VOP no. [MPEG-4] or Frame no. [H.264/AVC, MPEG-2, H.263, VC-1]. The number
of the displayed VOP [MPEG-4]/frame [H.264/AVC, MPEG-2, H.263] in the
sequence.

NOTE. For sequences with B-VOPs/B-frames and in some other cases, the
displayed frame number may be different from the decode for the VOPs/frames -
see the following.

Tref and Skip [H.263 only]: (See page 111, Tref [H.263 only].)

Decode VOP no. [MPEG-4] or Decode Frame no. [H.264/AVC, MPEG-2, H.263,
VC-1]. The data that appears in this field differs from the video standard.

For H.264/AVC, one number is displayed (the current display frame number) as
each MacroBlock can be bi-directionally predicted from different frames; to find
out which frames are used for prediction, the MacroBlock tooltip is used.

For MPEG-4 Advanced Simple Profile and MPEG-2, when B-VOPs/B-frames
are used, the data in these VOPs/frames is calculated from data in preceding and
following VOPs/frames stored in the video file.

That is, for sequences with B-VOPs the order in which the VOPs/frames are
stored in the video file is different from the order in which the VOPs/frames are
displayed.

In this circumstance, this field of the Summary tooltip shows the source
VOPs/frames in the video file from which the displayed VOPs/frames are
generated.
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The three numbers, xxx, bbb, fff, are:
B xxXx is the frame number of the decoded VOP
B bbb is the frame number of the backward reference

B fff is the frame number of the forward reference

NOTE. When B-VOPs are used, it means that the display is different from the
decode order in every VOP after the first B-VOP occurs in the bitstream (in the
display order).

VOP bits [MPEG-4] or Bits (frame/top-field) and Bits (bottom-field) [H.264/AVC, VC-1]
or Frame bits [H.264/AVC, MPEG-2, H.263, VC-1]. The number of bits used in that:

= [MPEG-4] VOP

®  [H.264/AVC, VC-1] frame if progressive coded or top-field if interlaced; data
only appears in the Bits (bottom-field) if the frame is interlaced.

m  [MPEG-2, H.263, VC-1] frame

NOTE. For H.264/AVC, if any of the slices in the frame are interlaced, the whole
frame is reported as interlaced.

Reference Layer(s) Frame Bits [H.264/SVC only]. Represents the cumulative
number of bits in the reference layer(s), used for decoding the target frame in a
given access unit.

Header bits [all standards] or Header bits (frame/top-field) and Header bits
(bottom-field) [interlace]. The sum of non-MacroBlock data bits within the frame
minus the header bits at the start of a frame that are before the bits specific to the
first MacroBlock in the frame.

MacroBlock bits [all standards] or MacroBlock bits (frame/top-field) and MacroBlock
bits (bottom-field) [interlace]. The sum of MacroBlock data bits within the frame
minus those bits specifically used to encode the MacroBlocks (excluding the
header bits at the start of the frame).

PSNR (Y, U, V) [all standards] or PSNR (Y, U, V) (frame/top-field) and PSNR (Y, U, V)
(bottom field) [interlace]. When fidelity analysis is enabled, the selected fidelity
analysis values are displayed for the VOP/frame currently being displayed.

The Y, U, V values given are the average of the values for each MacroBlock.

Mean quant [all standards]. The mean average of all coded MacroBlock quant
values for this frame.
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Reference frames [H.264/AVC only]. This shows the List 0 and List 1 reference
frames to which the current display frame refers.

NOTE. The images of the reference frames can easily be seen using the Video
navigator view.

AVC MB Percentage [H.264/SVC only]. The percentage of “pure” AVC
Macroblocks in the current frame.

NOTE. The “Pure” AVC MB type does not employ any of the SVC specified
inter-layer prediction tools.

SVC MB Percentage [H.264/SVC only]. The percentage of SVC Macroblocks in
the current frame.

Reference frames (Reference Index) [H.265/HEVC only]. This shows the List 0 and
List 1 reference frames (indicated by their decode frame number) along with their
reference index in the DPB, to which the current display frame refers.

Encoded POC [H.265/HEVC only]. This shows the picture order count of the
current displayed frame, as inferred from the slice header(s) belonging to the
current frame.

Video standard [all standards]. The video standard used, with various additional
information as appropriate, such as:

= [MPEG-4]:
= Profile and Level, if this information is given in the file
= Data partitioning, Resync, RVLC, as appropriate

= [MPEG-4 Advanced Simple Profile] Interlace, QS, Method 1 quant, as
appropriate

= [MPEG-2, VC-1]:
= Profile and Level
m  [H.264/AVC]:
= Profile and Level
= Entropy coding mode, CAVLC

NOTE. For H.264/AVC, many of the other elements (for example, data
partitioning) can vary by frame/slice (and in some cases MacroBlock by
MacroBlock), so these other elements are reported in the MacroBlock tooltip.
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of a video sequence

m  [H.264/SVC]:
= Profile and Level

B [H.263] Annexes, as appropriate.

When the file is completely decoded, the tooltip title changes to Final Video
Summary and the tooltip displays as follows:

=

Final Video Summary

528 x 480
Image format RaViUE e E = ]
Stream size (kBytes) [FrRE)
Ti
Total time il 14.631
B[N 40190208
Ave. bit rate (kbits/z) PEEL
Ave. frame rate (Hz) L X3

=
E
&
2

Win. Mon-l between two FFrames gi
Max. Non-l between two FFrames &
Ave. Non-l between two Frrames Puaird

Max. B-Frames between two P P4

Percentage of P-Frames patL:T4
Percentage of B-Frames [Fak:x]

W LR D ] MPEG-2
ain profile / Main level

The meanings of Image size, File size (KB) and Standard are the same. (See
page 111, Video-frame summary tooltip Ctrl+U.)

The other items displayed are:

Total frames. The total decoded frames in the sequence.

Total time (secs). The total time in seconds from the start to the end of the
sequence, calculated as if the sequence were playing normally (MTS4EA keeps
track of the playing time, regardless of whether the sequence is paused at some

point or played in fast forward mode).

Total bits. The size of the video file in bits.

NOTE. For container files such as MP4 and 3GPP, the size given is the number of
bits in the video track that has been selected (not the container file).
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Ave. bit rate (kbits/s). This is Total bits divided by Total time, in k bits per second.

Ave. frame rate (Hz). This is Total frames divided by Total time, in frames/second
(Hz).

Ave. PSNR (Y, U, V) [all standards] or Ave. PSNR (Y, U, V) (frame/top-field) and
Ave. PSNR (Y, U, V) (bottom field) [interlace]. When fidelity analysis is enabled,
the average of the selected fidelity analysis values across all the VOPs/frames
is displayed.

NOTE. The following fields define the GOP size parameters.

Min. Non-l between two I-Frames. Minimum count of consecutive non-I frames (P
or B), present between any two I frames (i.e. excluding the I frames) throughout
the stream.

Max. Non-I between two I-Frames. Maximum count of consecutive non-I frames
(P or B), present between any two I frames (i.e. excluding the I frames)
throughout the stream.

Ave. Non-l between two I-Frames. Average count of consecutive non-I frames (P
or B), present between any two I frames (i.e. excluding the I frames) ) throughout
the stream.

Max. B-Frames between two I/P. Maximum count of consecutive B frames, present
between any two anchor frames ( I or P ) throughout the stream.

Percentage of P-Frames. Percentage of Predictive coded frames in the stream
from the valid decode point.

Percentage of B-Frames. Percentage of Bidirectionally Predictive coded frames
in the stream from the valid decode point.
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5l This displays information about a selected MacroBlock:

Macroblock

44 (0001000
= 0.0, 00=

(%]

NOTE. The information displayed by the MB tooltip varies with the video standard
and the options used within the particular video sequence. (See page 123, Viewing

the MacroBlock data in other views.)

The MB level information is not available when Closed Caption analysis is

enabled.

The example above is for an MPEG-4 sequence, and is examining an Inter

MacroBlock.
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The MacroBlock selected is signified by a red delineation box around the 16x16
MacroBlock border:

File Play Overlay Analysis Edit Alert Window Help
Rl e 2[o@[Bleccded (| EBAEGE % i @0 | @ o[ 2 2

o000 — | 000006 [ Loop

|2 o < am > W w [oR e Al
Pause one/more Alerts disabled | Al | Disab[.d:3 | Display: 0001 | Decode: 0001 | a

Move the hand cursor to select the MacroBlock

Viewing the MacroBlock  To see the MacroBlock data in other views - for example, the HexView - right
data in other views  click at the MacroBlock location of interest and select Goto view from the context
menu, then select one of the views. For example, if Hex View is selected, the first
byte of the selected MacroBlock is displayed in the HexView. (See page 50,
Synchronized views/navigating the views.)
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The information provided by the Macroblock tooltip varies depending upon the
video standard that is being analyzed, and the options used in the video file.
Examples of different streams are shown below:

Macroblock E3] Macroblock =

o P Fr o e
(48, 48) (192, 1600
(3,3 (12,10
0x0082e7 (dec. 35559) bit & 000641 2 (dec, 25618) kit 2

Inter B_gxS (22 Inter P_8xa (3
Inter B_Bi_8x& Inter B_Direct_Ex8 Irter P_LO_GxS Irder P_LO_4x8
Inter B_LO_ 4«4 Inter B_L1_8x3 Inter P_LO_Sx58 Irter P_LO_Sx8
7
_@g 17 q 152

Exp-GolombiC A0S CABAC

] & o01000) 14001110

¥ 35:+-9.00,6.25 ME O Pred LO =20.00,1.00=
422 4.00,-275=
0:=0.00, 0.00= MB 1 Pred LO c=-4.00, 6.00= 1:=-7.50, 575=
36:2.7.25,5.25= 38:.9.00, 6.75= =-FT51075
332725, 6.25 38:2.7.25,6.25=

=11 75, 6.00=
42:20.00,-0.75=
Macroblock x| Macroblock =

a
s, 10

AERLTNY (13, 10)

0x01465¢ (dec. 83548) bit 7
I oRect

"

I

OFF

0 (000000}

Forward MY [ESNRUSITESS = 1.0, 0.5=
< 1.0, 0.5» < 1.0, 0.5=

SETAUETGE AN < 1.0, -0.5= =-1.0,-05=
<-1.0, -0.5= <-1.0,-0.5=

MPEG-4 Intra MB (in a Data partitioned VOP)

s
Pixel location gk i)

(2,10

0x01a08c (dec. 108652) bit 2

NTER
Quant 33
19

Segment [§lil
AC prediction
W:1: 2 (000010)
EVEIGRIATE < 0.0, 0.0=

H.263 Inter MB (note Segment)

1641012
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Picture type. [Interlace only]. Shows whether the MacroBlock belongs to a top-
or bottom-field.

VOP no. [MPEG-4] or Frame no. [H.264/AVC, VC-1, MPEG-2, H.263]. The number
of the displayed VOP [MPEG-4]/frame [H.264/AVC, MPEG-2, H.263] in the
sequence.

In MPEG-4 Advanced Simple Profile, H.264/AVC and MPEG-2 for sequences
with B-VOPs/B-frames, the displayed VOP/frame number is different from
the currently decoded VOP/frame number for every VOP/frame after the first
B-VOP/B-frame occurs in the bitstream (in the display order) - see Video
Summary Tooltip = Ctrl+U for more information on decoded versus displayed
VOP/frame numbers. (See page 111.)

Pixel location [all standards]. The location of the top-left corner pixel of the
MacroBlock, where:

m 0, 0 is the top-left corner of the displayed image

m  The first digit is horizontal (X) location and the second digit is the vertical
(Y) location.

MB location [all standards]. The location of the MacroBlock where:
0, 0 is the top-left MacroBlock of the displayed image

m  The first digit is horizontal (X) count and the second digit is the vertical (Y)
count of MacroBlocks. For example, for a CIF-size image this will go from
0,0 (top left MacroBlock) to 21,17 (bottom right MacroBlock).

Address [all standards]. The start address of the MacroBlock within the video file.

NOTE. The first byte in the video file is byte 0, the first bit is bit 7 of byte 0.

For container files such as MP4, 3GPP and MPG (MPEG-2), the address given
is the offset from the start of video track that has been selected, not the address
within the container file (which will be different).

The byte address is displayed in hexadecimal first, for example, 0x002b8a then in
decimal in brackets, for example, (dec. 11146) and finally the bit location within
the byte, where bit 7 is the most significant bit (occurs first in the stream).

Frame/Field coding [H.264/AVC, VC-1, MPEG-4 Advanced Simple Profile and

MPEG-2]. This displays the MacroBlock coding as either frame (progressive) or
field (interlaced).
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2nd DP part, 3rd DP part [optional, MPEG-4 only]. Within the MPEG-4 standard,
the video data within a VOP can be divided into sections for error resilience
purposes, by using the Data Partitioned flag. In this situation, the data for each
MacroBlock is located at three different areas in the bitstream.

The Address field displays the address of the first part of the MacroBlock data.
The 2nd DP part and 3rd DP part display the addresses of the second and third
parts of the Data Partitioned MacroBlock data respectively.

Mode [all standards]. The MacroBlock type/coding mode as given in MacroBlock
Types. (See page 139, MB types Ctri+Y.)

Sub-MB modes [H.264/AVC and VC-1 Advanced Profile only]. The type/coding
mode of the blocks within the MacroBlock as given in H.264/AVC. (See page 139,
MB types Ctrl+Y.)

Quant [all standards]. The Quantizer used by the Luminance.

Bits [all standards]. The total number of bits used to encode the MacroBlock
(including motion vector data). For Data partitioned MacroBlocks, this is
the number of bits used in all three parts of the Data partitioned data for the
MacroBlock.

GMC [optional, MPEG-4 Advanced Simple Profile only]. This denotes whether the
MacroBlock uses Global Motion Compensation (GMC) in the calculation of
motion vectors. This is either:

® ON-GMC ison
®  OFF - GMC is off

Segment [H.263 only]. The segment number, representing the GOB number or
slice (starting at zero from the top of the frame).

Slice [MPEG-2 only]. The number of the slice (starting at zero from the top of
the frame).

Slice ID [H.264/AVC and MPEG-4 VC-1 Advanced Profile only]. The number of the
slice (starting at zero from the top of the frame).

Slice type [H.264/AVC and MPEG-4 VC-1 Advanced Profile only]. The slice type, I
or P or [Extended Profile only] B or SI or SP.

Entropy coding [H.264/AVC and MPEG-4 VC-1 Advanced Profile only]. The entropy
coding mode of the slice, CAVLC.

Transform [MPEG-4 Advanced Simple Profile and VC-1 Advanced Profile]. Shows

the DCT type: field or frame, as determined by the value of dct type in
MPEG-4 ASP interlaced information().
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AC prediction [MPEG-4, H.264/AVC, and H.263]. This is used differently for
MPEG-4 and for H.263:

= MPEG-4:
= ON - AC prediction is on
= OFF - AC prediction is off

m  H.263, Advanced Intra Coding mode as specified in Annex I, the values used
are:

= 0 - DC prediction only
= 1 - Vertical DC & AC prediction
= 2 - Horizontal DC & AC prediction

CBP [all standards]. Coded Block Pattern: this is a number from 0-63, signifying
which of the six 8x8 blocks that make up a MacroBlock have been coded - the
bit pattern is reproduced for the block in brackets, where reading left to right
shows which of the six blocks were coded (1 = coded, 0 = not coded). The blocks
are ordered as YO0, Y1, Y2, Y3, U, V.

Forward MV [MPEG-4, MPEG-2, and H.263 only] and Forward MV (frame/top-field),
Forward MV (bottom field) [interlace]. The Motion Vectors for the MacroBlock.
The numbers in <> brackets indicate the relative position of the area from where
the data for this MacroBlock has come. The numbers are for X and Y respectively
(positive numbers are down/to the right; negative numbers are up/to the left).

For example, <-7.5, -5.0> means that the data in this MacroBlock came from the
area of the preceding VOP/frame, which is 7.5 pixels up and 5.0 pixels to the
left of the current MacroBlock.

(The term Forward in this field is used to specify that these Motion Vectors
are forward predicted — they have been predicted forward from a preceding
VOP/frame.)

[MPEG-4 Advanced Simple Profile] For interlaced MacroBlocks, this shows
which fields the forward Motion Vectors predict from, as determined by the

value of forward top field reference and forward bottom field reference in
MPEG-4 Adv. Simple Profile interlaced information(). This is displayed as
follows:

Display Definition

Forward motion vector (frame/top-field) In frame coded MacroBlocks, shows the
forward motion vectors.

In field coded MacroBlocks, shows the
forward top-field motion vectors.

Forward motion vector (bottom-field) In field coded MacroBlocks, shows the
forward bottom-field motion vectors.
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Backward MV [MPEG-4 Advanced Simple Profile (B-VOPs), MPEG-2 and

VC-1 Advanced Profile] and Backward MV (frame/top-field), Backward MV (bottom
field) [interlace]. These only appear for B-VOPs in MPEG-4 Advanced Simple
Profile, MPEG-2 B-frames and VC-1 Advanced Profile; these are the Backward
predicted Motion Vectors. The numbering follows the convention given above

for Forward motion vectors.

(The term Backward in this field is used to specify that these Motion Vectors
are backward predicted, they have been predicted backward from a following
VOP/frame.)

[MPEG-4 Advanced Simple Profile] For interlaced MacroBlocks, this shows

which fields the forward Backward Vectors predict from, as determined by the
value of backward top field reference and backward bottom_field reference
in MPEG-4 Adv. Simple Profile interlaced information(). This is displayed as

follows:

Display Definition

Backward motion vector (frame/top-field) In frame coded MacroBlocks, shows the
backward motion vectors.
In field coded MacroBlocks, shows the
backward top-field motion vector.

Backward motion vector (bottom-field) In field coded MacroBlocks, shows the

backward bottom-field motion vector.

Pred LO MV, Pred L1 MV [H.264/AVC, MPEG-4 and VC-1 Advanced Profile]. The
Motion Vectors for the MacroBlock. Data only appears in this field if there is no
subdivision of the MacroBlock:

B L0 refers to List O reference frames (forward reference, from past frames; as
an example, P type MacroBlocks can only be List 0)

B L1 refers to List 1 reference frames (is forward and backward reference, from
past and future frames; as an example, B type MacroBlocks can be List 1 or
List 0).

For H.264/AVC only, the number of the referenced frame is also included in
front of the Motion Vector, for example, 38:<9.00,6.25> means that these motion
vectors reference frame 38.

NOTE. The images of the reference frames can easily be seen using the Video
navigator view.
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Sub-MB 0/1/2/3 Pred L0/L1 MV [H.264/AVC, VC-1 Advanced Profile and
MPEG-4]. The Motion Vectors for the blocks within the MacroBlock, when
the MacroBlock has been subdivided (when not subdivided, there is no data in
these fields).

The data provided here follows the standard and is shown in the layout as given in
the Sub-MB modes field of the MacroBlock tooltip and MB types overlay.

As an example, for a MacroBlock which has been divided as follows:

0 1

2 3

where the red blocks are Inter List 0 (P) and the blue blocks are Inter List 1 (B)
and the numbers denote the sub-MacroBlock areas 0, 1, 2, 3.

Then the Sub-MB modes field would look like this:

SRR SREEES Inter B_Bi_Bx8  Inter B_Direct_8x8
Inter B_LO_4x4 Inter B_L1_&x8

where:

m  The top-left reported sub-MB mode is for area 0
B The top-right is for area 1, and so forth.

The MV fields would look like this:

Sub-MB 0 Pred LO MY sl e

LB R RO 42-< 400 -2.75=

D: ) ﬂm. ulm'

Sub-ME 1 Pred L1 MY

Sub-iE 2 Pred LO MY et anie -t 38=-9,00,6 75
38=-T.25, 625 38=-7.25, 625>

Sub-MB 3 Pred LO MY

LR Rl R RVE 42 <= 000,075
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CTU tooltip CtrI+N
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PSNR (Y, U, V) or PSNR (Y, U, V) (frame/top-field) and PSNR (Y, U, V) (bottom field)
[interlace]. When fidelity analysis is enabled, the selected fidelity analysis value

for the selected MacroBlock is displayed.

This tooltip is available only for H.265/HEVC stream analysis. The icon
selection for the CTU tooltip is available in the HEVC toolbar.

When you select a CTU, the CTU is highlighted as shown below. The white
delineation box shows the selected CTU. The red box shows the locked CU,
whose details will be updated in the CU tooltip. The teal color grids show the
Prediction unit partitions in the selected CTU.

Coding Tree Unit

Frame no.

Sl (768, 320)

CTU location fikasy)

LN 0x0025ef (dec. 9711) bit 3
Mumber of Cls g

1879

0

Tile ID 1]
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The CTU tooltip displays information about the selected CTU as described below:
Frame no. The number of the frame in the sequence.

Pixel location. The location of the top-left corner pixel of the CTU, where:
B (, 0 is the top-left corner of the displayed image

B The first digit is horizontal (X) location and the second digit is the vertical
(Y) location

CTU location. The location of the CTU where:
m 0, 0 is the top-left CTU of the displayed image

B The first digit is horizontal (X) count and the second digit is the vertical (Y)
count of CTUs. For example, for a CIF-size image this will go from 0,0 (top
left CTU) to 21,17 (bottom right CTU).

CTU number. The absolute CTU number in the video frame, in “raster scan order.”

Address. The start address of the CTU within the video file.

NOTE. The first byte in the video file is byte 0, the first bit is bit 7 of byte 0.

For container files, the address given is the offset from the start of video track
that has been selected, not the address within the container file (which will be
different).

The byte address is displayed in hexadecimal first, for example, 0x002b8a then in
decimal in brackets, for example, (dec. 11146) and finally the bit location within
the byte, where bit 7 is the most significant bit (occurs first in the stream).

Number of CUs. The total number of CUs in the CTU.
Bits. The total number of bits in the CTU (including the header bits in the CTU).
Slice ID. The number of the slice (starting at zero from the top of the frame).

Tile ID. The number of the tile (starting at zero from the top of the frame).
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CU tooltip Ctrl+D
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E This tooltip is available only for H.265/HEVC stream analysis. The icon
y y
selection for the CU tooltip is available in the HEVC toolbar.

' Coding Unit

el (512, 352)

DxDE09fC (dec. 395772) bit &
s
I

Prediction mode it}
BT .
»

'] Intra_Planar (0}
] (26}

Figure 1: CU tooltip - Intra Prediction Mode

Merge ids [
RSN 1 < 3 75675
Pred L1 W

ROT Rood CHF k-

Figure 2: CU tooltip - Inter Prediction Mode
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The CU tooltip displays information about the selected CU as described below:
Frame no. The number of the frame in the sequence.

Pixel location. The location of the top-left corner pixel of the CU, where:
B (, 0 is the top-left corner of the displayed image

B The first digit is horizontal (X) location and the second digit is the vertical
(Y) location

Address. The start address of the CU within the video file.

NOTE. The first byte in the video file is byte 0; the first bit is bit 7 of byte 0.

For container files, the address given is the offset from the start of video track
that has been selected, not the address within the container file (which will be
different).

The byte address is displayed in hexadecimal first, for example, 0x002b8a then in
decimal in brackets, for example, (dec. 11146) and finally the bit location within
the byte, where bit 7 is the most significant bit (occurs first in the stream).

Size. The size of the Coding Unit (CU).

Depth. Indicates the level of CU split (ranging from 0 = No Split, to 3 =
Maximum possible CU division).

Prediction mode. The Prediction Mode used while encoding the CU. The possible
values are Intra and Inter.

Quant. The Quantizer used by the Luminance.

Bits. The total number of bits used to encode the CU (including motion vector
data). For Data partitioned CUs, this is the number of bits used in all three parts of
the Data partitioned data for the CU.

Slice ID. The number of the slice (starting at zero from the top of the frame).
Tile ID. The number of the tile (starting at zero from the top of the frame).

Slice type. The slice type, I or P or (Extended Profile only) B or ST or SP.
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Luma prediction mode(s). This field appears only for Intra CUs. Specifies the
prediction direction to be used to predict the luma (YY) signal from the neighboring
CU blocks of the same frame (Range 0 to 34, inclusive).

Chroma prediction modes(s). This field appears only for Intra CUs. Specifies
the prediction direction to be used to predict the chroma (U and V) signal from
the neighboring CU blocks of the same frame. The allowed values are 0, 1, 10,
26, 34, or 36.

Skip flag and Merge flag. These fields appear only for Inter CUs.

Merge idx. This field appears only for Inter CUs. This is one of the parameters
used to decide how to predict the MV for the current PU (Range 0 to 6, inclusive).

Pred LO MV and Pred L1 MV. These fields appear only for Inter CUs. These are
similar to the AVC standard. They specify the MV values in List 0 and List 1
used for inter-prediction. The possible values depend on the profile, tier, and
level of the stream.

RQT Root CBF. This field appears only for Inter CUs. The Residual Quad Tree
Root Coded Block Flag indicates the presence of TU for the current CU.
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Image inspector Ctrl+l
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B The Image inspector provides a magnifying glass on the decoded (or
predicted, or residual video frame, in the case of H.265/HEVC streams) based
on the Video View type. It also provides the ability to view pixel data for the
individual Macroblocks (for H.264 and earlier video standards) or Coding Units
(for H.265/HEVC video).

The pixel matrix size depends on both the selected CU/Macroblock size and
bit depth. In the case of H.265/HEVC streams, the CU size can be 8x8, 16x16,
32x32 and 64x64.

[B MTS4EA 7.13 Video View: H264/AVC Example - Bus Junction (= @] = |

Fle Play Overlay Apalysis Edit Alert Window Help
EEEIEIEEEE

| B [Decoded JEBABRSE S wwDo|m s @ s
megelmpecor

Macroblock pixel location (159, 160)

Hl Video View: H.264/AVC Example - Bus Junction

(= Ele]

.Aﬁ” | N

So3 oS oa s 995 S LN LT li g 3 9 a9 0
92 3 a9 9s % Ll lis a2 35 9 a9 61
S0 9L m s % % 83 L0 1 8 M0r 83 39 40
G032 96 01 98105 107 95 109 15 19 2190 L1 4 04
b 3610 41 96 145 Leb Ler Lo lee 10 112 de 1t 43 10
5t 34 90 80298 L6t 162 165 167 240 L1k 269 AL 15 263 153
SL 49 83 74109 174 110 203 100 203 £09 205 £09 203 201 193
9832 3L 54 117 o6 120 204 102 202 116 194 508 194 1ad 100
9035 9t 49138 o2 193 200 102 198 10 199 504 143 131 193
0 32 88 30 116 150 119 19 £00 199 147 197 s00 107 180 194
5001 b b4 99 107 106 16r Las 123 116 1ed 18 154 229 133
90 49 %6 46 92 9% T9 Tl 3 69 il 92 M T8 40
S0 30 6 86 92 St 67 63 119 133 Lis 1es 1es 15 115 1Ly

90 30 3 5 3 91 62 56 L0 152 156 195 152 15s 156 157
5030 9 41 a3 9L 61 S0 99 13 Lt 13 12 1ea 138 110
ILom g s s e 64 TE 10 A7 45 81 6 05 4 0p

oas oo [HEREEER
I

[T
W5 a8 a1

£04 100 194 142 172 116 220 236

oo:0000 — |

EEREER TS - e An E R

|Pause

00:00:00 [ Loop

| Al | Disabled:0 | Display:0003 | Decode: 0003 |

The subsampling ratio of these component channels can vary. As can be seen in
the preceding screenshot, when this is the case, the matrices containing the pixel
data are sized accordingly. The preceding screenshot shows an example of 8 bits
per sample, 4:2:0 YUV video, the following screenshot shows an example of
12 bits per sample, 4:4:4 video.
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l MTEAA 7.1 - Vol W LIS L Bt et T - — R | MaCfOBlOCk
Y T i —— address
Blremaa 2] 8 B, = A

DOEL-Longan

Y plane matrix displaying
exact pixel values

=
a0 -}

e amEEBS-E O _-{.'-.

The colors of the image blocks change, depending on the data type:

Middle image Bottom image
Top image block block block
YUV Gray (Y) Blue (Cb) Red (Cr)
RGB Red Green Blue
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Closed Caption
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Show or hide the CEA608 tooltip. This closed caption toolbar item (%) shows
or hides the CEA608 tooltip.

Caption Type: |ATSC 602 |
{* Caption Services " ¥DS »
Attributes | oo | cc2 | co3 cc4
Active mode Pop On Fop On Pop On Pop On
Background color Black Black Black Black
Background opaque True True True True
Foreground calar White White White White
Underine False False False False
Flash False False False False
ttalics Falge Falze False Falge

When the video is playing, the tooltip shows various parameters of the CEA608
captions in the stream:

B Caption Type. Use the drop-down list to select the type of CEA608 caption
you want to view: ATSC 608, SCTE 20 or SCTE 21. The drop-down list
contains only the type of captions available in the stream.

®  Caption Services. Displays attribute values for each of the CEA608 caption
services in the stream.

m  XDS. Displays attribute values for Extended Data Services in the stream
such as V-chip content ratings.

®m  Text Services. Displays attribute values for CEA608 text services in the
stream.
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Show or hide the CEA708 tooltip. This closed caption toolbar item (%) shows
or hides the CEA708 tooltip.

CEAT08 (=]
Service Type : Standard P
Caption Service |Semice 1 ﬂ
Window 1D : |‘."¢'indnw 0 ﬂ

Attribute | Value
=l Packet Info
Seguence Mo, 0
i Packet size 19
! Bytes left 0 =
Block Info
Window Definition Paramet..,
éWindow Style Parameters
| Border color LIGHT_GREY
Border type NOME
| Display effect SNAP
Effect direction LEFT_TO_RIGHT
Effect speed 2
Fill color LIGHT_GREY T
Fill opacity TRAMSPARENT
| Justify LEFT
Print direction LEFT_TO_RIGHT
Scroll direction BOTTOM_TO_TOP
{ Word wrap NO
Pen Style Parameters
I

When the video is playing, the tooltip shows various parameters of the CEA708

captions in the stream:

m  Service Type. Lists the type of CEA708 caption service in the stream.

®m  Caption Service. Use the drop-down list to select which CEA708 caption

service to view.

®  Window ID. Use the drop-down list to select which CEA708 window ID

to view.

B Attribute. Displays attribute values for CEA708 captions in the stream. Click
the +/- box next to an attribute type to view the related attribute values.
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MB types Ctrl+Y

#i This example is a B-VOP of an MPEG-4 Advanced Simple Profile stream.

This overlay allows you to easily view the MacroBlock types used in the encoding.
The types are identified by changing the color of the individual MacroBlocks, by
modifying the chrominance while leaving the luminance unchanged, so that the
data is still partially visible.

The colors used are dependent on the video compression standard in use. The
colors are shown in the following tables and are also displayed on-screen in the
MacroBlock types color key tooltip. (See page 364, MacroBlock Types color
key tooltip.)

The lines denote the edges of the MacroBlock, and if the MacroBlock has four
motion vectors, the lines also divide the MacrBlock into four quadrents. The
color of the lines can be changed from white to black by clicking the ‘M icon (or
clicking the Black menu item on the Overlay menu).
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H.264/AVC

H.264/AVC has the following possible coded MacroBlock types (see Reference
[12] in Compression Standards and File Types section) (See page 15.), shown
in the following colors:

Prediction Table Sub-MB Slice

MB type mode index types Color type(s)

[ Intra 16x16 1-25 - Green I, P, B, SI,
(incl. Intra SP
inferred)

[ Intra 4x4 0 - Yellow I, P, B, SI,

SP
I Intra 8x8 0 - Orange I, P, B, SI,
SP

P Inter list 0 0-2 0-3 Red P, SP

B Inter list 0 1,4,5 1,4,5,10 Red B

B Inter list 1 2,6,7 2,6,7, 11 Blue B

B Inter list 0 + 1 3,20, 21 3,8,9 12 Pink B

B Inter mixed 8-19 - Light blue B

B Inter direct 0 - Gray B

Sl Intra 4X4 and 0 - Green Sl
16x16

SP Inter list 0 0-2 0-3 Red SP

NOTE. The Intra inferred MacroBlock type was shown in yellow in previous
versions of MTS4EA; but, because it occurs infrequently and it is a 16x16
type, it is now grouped in the Intra 16x16 MacroBlock type, and the Intra 4x4
MacroBlock type is now shown in yellow.
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H.264/SVC H.264/SVC has the following possible coded MacroBlock types (see Reference

[26] in Compression Standards and File Types section) (See page 15.), shown

in the following colors:

Prediction Sub-MB Slice

MB type mode Table index  types Color type(s)

| Intra 16x16 1-25 - Green I, P, B, El
(incl. Intra EP, EB
inferred)

| Intra 4x4 0 - Yellow I, P, B, El

EP, EB
| Intra 8x8 0 - Orange I, P, B, El,
EP, EB

P Inter list 0 0-2 0-3 Red P, EP

B Inter list 0 1,4,5 1,4,5,10 Red B, EB

B Inter list 1 2,6,7 2,6,7,11 Blue B, EB

B Inter mixed 8-19 - Light blue B, EB

B Inter direct 0 - Gray B, EB

Intra_BL base_mode - - Teal I, P, B, El,
_flag=1 EP, EB

Inter_BL base_mode - - Bright P, B, EP,
_flag=1 green EB

Residual residual - - Brown P, B, EP,

prediction  _prediction_flag EB
=1

Motion motion - - Black P, B, EP,

prediction  _prediction_flag EB

=1

VC-1  VC-1 has the following possible coded MacroBlock types (see Reference [16]

in Compression Standards and File Types section) (See page 15.), shown in the
following colors:

Type Motion vector Color Frame type(s)
Intra 0 Green |, P, B, BI
Forward 0,1,2,0r4 Red P, B
Backward 0,1,2,0r4 Blue B
Bi-directional 0,2,0r4 Pink B
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MPEG-4

MPEG-2

H.263

MPEG-4 has the following possible coded MacroBlock types (see Reference [1]
- Table B-1 in Compression Standards and File Types (See page 15.) section),
shown in the following colors:

Dquant/ Motion VOP

Index Type Dbquant vector Color type(s)

0 Inter 1 Red P, S-GMC

1 Inter+Q 1 Blue P, S-GMC

2 Inter4V 4 Pink P, S-GMC

3 Intra Green l, P,
S-GMC

4 Intra+Q Yellow l, P,
S-GMC

- Direct 8 Gray B

- Interpolate 2 Green B

- Forward 1 Red B

- Backward 1 Blue B

MPEG-2 has the following possible coded MacroBlock types (see Reference
[13] in Compression Standards and File Types (See page 15.) section), shown

in the following colors:

Type Dquant Motion vector Color Frame type(s)
Intra 1 Green I,P,B
Forward 2 Red P, B
Backward 2 Blue B
Bi-directional 4 Pink B

H263 has six possible coded MacroBlock types (see Reference [2] - Table 9/H.263
- in Compression Standards and File Types section) (See page 15.), shown in the

following colors:

Index Type Dquant Motion vector Color
0 Inter 1 Red

1 Inter+Q 1 Blue

2 Inter4V 4 Pink

3 Intra Green
4 Intra+Q Yellow
5 InterdV+Q 4 Gray
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CU types Ctrl+J
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This overlay is available only for H.265/HEVC stream analysis. The icon
selection for the CU overlay is available in the HEVC toolbar.

This overlay allows you to visually see the Coding Unit (CU) types used while
encoding the frame. The data in each of the CUs is partially visible and the
chroma component is modified to indicate the CU Type.

» =
A SN Sledl B

The colors used are displayed in the CU types key tooltip. The CUs that are
displayed grey implies that they are skipped (Skip flag-true; this can be checked in
the Coding Unit tooltip).

The gridlines shown above are displayed only when the video is either in pause or
stop mode. In all other modes, only the CU overlay colors are displayed.

The color of the gridlines can be set to white or black by toggling the ‘. icon or
by configuring the Overlay color setting in the Overlay menu.
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Partition types Ctrl+L

This overlay is available only for H.265/HEVC stream analysis. The icon
selection for the Prediction Unit (PU) overlay is available in the HEVC toolbar.

This overlay allows you to visually see the partition types (PU types) used while
encoding the frame. The data in each of the PUs is partially visible and the
chroma component is modified to indicate the PU Type.

The colors used are displayed in the PU key tooltip. The PUs that are displayed
grey implies that they are skipped (Skip flag-true; this can be checked in the
Coding Unit tooltip).

The gridlines shown above are displayed only when the video is either in pause or
stop mode. In all other modes, only the PU overlay colors are displayed.

The color of the gridlines can be set to white or black by toggling the ‘- icon or
by configuring the Overlay color setting in the Overlay menu.
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Luma TU Ctrl+Q
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This overlay is available only for H.265/HEVC stream analysis. The icon
selection for the Luma Transform Unit (TU) overlay is available in the HEVC
toolbar.

Unlike the other overlays, where the types are primarily based on the type of
encoding (inter/intra etc), the Luma TU overlay provides a picture of TU types
based on their sizes (4x4, 8x8, etc).

The colors used are displayed onscreen in the TU types color key tooltip. TUs
that are displayed grey imply that they are skipped (Skip flag-true; this can be
checked in the Coding Unit tooltip).

The gridlines shown above are displayed only when the video is either in pause or
stop mode. In all other modes, only the TU overlay colors are displayed.

The color of the gridlines can be set to white or black by toggling the ‘m icon or
by configuring the Overlay color setting in the Overlay menu.
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Chroma TU Ctrl+Shift+Q
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T This overlay is available only for H.265/HEVC stream analysis. The icon
selection for the Chroma Transform Unit (TU) overlay is available in the HEVC
toolbar.

Unlike the other overlays, where the types are primarily based on the type of
encoding (inter/intra etc), the Chroma TU overlay gives a picture of TU types
based on their sizes (4x4, 8x8, etc).

The colors used are displayed onscreen in the TU types color key tooltip. TUs
that are displayed grey imply that they are skipped (Skip flag-true; this can be
checked in the Coding Unit tooltip).

The gridlines shown above are displayed only when the video is either in pause or
stop mode. In all other modes, only the TU overlay colors are displayed.

The color of the gridlines can be set to white or black by toggling the ‘- icon or
by configuring the Overlay color setting in the Overlay menu.

In case of the Chroma TU, a 8x8 CU can be colored yellow completely marking
4x4 (as per color key tooltip). This implies that only a 4x4 region of the 8x8 CU
has been transform coded (4:2:0 subsampling).
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Slice Ctrl+Shift+S

This overlay is available only for H.265/HEVC stream analysis. The icon
selection for the Slice overlay is available in the HEVC toolbar.

The Slice overlay allows you to visually see the slice partitions in the frame.

In cases where the frame has a single slice, the Slice overlay does not overlay
any slice boundaries. The number of slices in the frame can be found from the
“Number of slices” field in the Video-frame summary tooltip.

Slice overlay grids are available even while the video is being played (unlike
the CU, PU, and TU overlays).

The color of the gridlines can be set to white or black by toggling the 'm icon or
by configuring the Overlay color setting in the Overlay menu.

Locking of a particular CU is available in the Slice overlay. However, when you
hover the mouse over a selected CTU, the CU cursor is not updated when the Slice
overlay is enabled. Given that the frame does not contain more than one slice, the
selected CTU is drawn both on mouse-hover and lock of the CU.
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Tile Alt+T
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This overlay is available only for H.265/HEVC stream analysis. The icon
selection for the Tile overlay is available in the HEVC toolbar.

The Tile overlay allows you to visually see the tile partitions in the frame.

In cases where the frame has just a single tile, the selection of the Tile overlay
does not put up any tile boundary. The number of tiles in the frame can be found
from the “Number of tiles” field in the Video-frame summary tooltip.

Tile overlay grids are available even while the video is being played (unlike the
CU, PU, and TU overlays).

The color of the gridlines can be set to white or black by toggling the ‘- icon or
by configuring the Overlay color setting in the Overlay menu.

Locking of a particular CU is available in the Tile overlay. However, when you
hover the mouse over a selected CTU, the CU cursor is not updated when the Tile
overlay is enabled. Given that the frame does not contain more than one tile, the
selected CTU is drawn both on mouse-hover and lock of the CU.
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Motion vectors Ctrl+E
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2 Video View: H.264/AYC Example - Bus Junction

The motion vectors used in relevant video frames can be displayed on the
frame currently being viewed. They are switched on and off by doing one of
the following:

B From the Overlay menu, select the Motion vectors option

m  Click the toolbar icon .7
B Press Ctrl+E

The motion vectors are drawn in the image in either white or black (the color
can be selected using the Black/White Digits button on the Toolbar W sce
Overlay Color for all frames except B-VOPs/B-frames - see Motion Vectors in
B-VOPs/B-frames for information on this.

(See page 174, Overlay color Ctrl+W.) (See page 151, Motion vectors in
B-VOPs/B-frames.)
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This is an example of the above video frame with the motion vectors plotted
in black:

3 Video View: H.264/AVC Example - Bus Junction

The motion vectors are plotted to the length of that actually used by the decoder.

The vector has an arrowhead at its end and is pointing to the center of the region
of pixels in the previous frame that was used for the prediction of the current
MacroBlock or sub-MacroBlock.

Some video standards allow motion vectors for an 8x8 region; other video
standards (such as H.264/AVC) allow motion vectors for smaller regions as well.
In these situations, all the motion vectors are plotted.
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Motion vectors in For frames that are bidirectionally predicted (B-VOPs or B-frames) there can be
B-VOPs/B-frames  two motion vectors for each MacroBlock or sub-MacroBlock region, or four
MacroBlocks in the case of interlaced video sequences:

= MPEG4 Example - Window Car

Forward motion vector,
displayed in white (or
black)

Backward motion
vector, displayed in
light blue (or dark blue)

In Interlaced video sequences the motion vectors are displayed in the following

colors:

MV type Field MV color - & out MV color - & out
Forward Top White Black

Backward Top Light blue Dark blue

Forward Bottom Yellow Green

Backward Bottom Magenta Red

For H.264/AVC, the white (or black) arrows denote the List 0 motion vectors and
the light blue (or dark blue) arrows denote the List 1 motion vectors.

For more information on the motion vector displays in the H.264/AVC standard.
(See page 15, Compression standards and file types.)
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For MacroBlocks with four (or more) motion vectors, the MacroBlock tooltip is
expanded with extra information to display all the motion vectors. The example
below is for a MacroBlock in a B-VOP (in MPEG-4 Advanced Simple Profile)
where there are four Forward and four Backward motion vectors:

T

peolde iy (224, 272)

| 8 ocaton (ERLY

DRECT
Cuant @l
T
el OFF
AL predicton
0 (0p000D}
L AT < -0.5, 0.0=
<-0.5 0.0
Backward MY ESR NS
<05 0.0

Macroblock |

LI (0 cdee (dec. 118222) bit 7

<05, 0.0=
«-0.5 0.0»

<05 00>
«-0.5 0.0»
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MB statistics

The MB statistics option appears only for non-HEVC streams. For H.265/HEVC
streams, this option is replaced by the CTU statistics option.(See page 163, CTU
statistics.)

This option displays statistics on a MacroBlock-by-MacroBlock basis, either for
the current frame only or averaged over a range of frames.

The options descibed in this section are also available from the MB Statistics
toolbar.

The top of this submenu allows selection of:
B Numerals (numbers)

®  Colors

Numerals  When this is selected, numbers are displayed for the MacroBlock statistics,
overlaid onto each MacroBlock.

| v Nufrersls
Colours

* Mone
Cuants
Eits
Shces

(In the preceding example, Numerals is selected, but None is also selected, so no
statistics will be displayed.)

The displayed number is selected from this submenu; the following example
shows bits per MacroBlock in frame 49 of the MPEG-4 example file Space (no
bits = not coded):

W Colours W Mumerals
2000

Video View: MPEG4 Example - Space =13
F:00049

151418
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Colors

When statistics have been selected to be displayed, the MB Statistics toolbar
is also displayed:

Colour Map Key

Bits - I W Colows W Mumerals
2000

See the next section for a description of the MB Statistics toolbar.

NOTE. In the MB Statistics toolbar, selecting the Colors displays the colors and
the numerals.

When this is selected, colors are displayed for the MacroBlock statistics, overlaid
onto each MacroBlock.

The colors give a quick visual indication of the values in the video; the smaller the
number, the more towards blue, the larger the number, the more towards red:

Colour Map Key

Bits - I T v Colowrs [ Mumerals
2000

NOTE. Ifit is hard to see the colors, the video can be blanked (set to mid gray)
by selecting Blank video in the Overlay menu. You can also blank the video by
pressing the B key when the video is selected.

If exact numbers are required, turn on the numerals, instead of, or in addition to,
the colors, or use the MacroBlock tooltip.

If it is not displayed, the MB Statistics toolbar can also be displayed from
Windows > Toolbars. Or you can right-click on the menu area to display the
context menu and turn MB statistics on or off.

The example below shows bits per MacroBlock in frame 50 of the MPEG-4
example file Space (no color = no bits):

F:00050
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Some number ranges are best represented in linear scales (such as quants and
slices); others are best in logarithmic scales.

Linear/logarithmic scales

MTS4EA automatically chooses an appropriate scale and displays the values at
the bottom, middle, and top of the color range.

The choice of linear/logarithmic scale made by the MTS4EA is indicated by the
middle value on the color key. If the value is not numerically the average of the
top and bottom values, a logarithmic scale has been chosen by the MTS4EA.

Linear scale (for example, quants, slices):

Colour Map Key X
- — L _11 ¥ Colours [~ Mumerals

Logarithmic scale (for example, bits, average bits):

Colour Map Key X
Bits - I T v Colours T Mumerals

1 44 000
= —

Menu variation with  The menu below the selection of numerals/colors varies (slightly) depending

standard  on the video standard:

W Mumerals 7 Mersls T
Colours Colours Cobours

*  Nomes * Hone ¥ Nono

2 Quants Qusanks
s Eits Bits
Yideo packets Sagments Shens
k Fidaliy Fidelity
idighuihiee Frame range. .. Fr e range. ..
Aoverape bits it bt avmcage bl
forege s e FAverage bitsfooded MB Bverage bits/ooded MB
fearagh. quaTker Average quantisar Bverage guantiser
kit Freq of coding Fraq of codng
g i Freq of intra coding Freq of intra coding
ipled Average fidelity Hverage fidelty
MPEG-4 H.263 H.264/AVC, MPEG-2

NOTE. It can also useful to use this option with the Hold last frame option in the
Play Menu, which allows the total sequence statistics to be viewed in relation
to the picture content. For interlaced video streams, some of the MB statistics

overlays are not visible if the video is displayed in combined view (frame view).
To see the statistics in this situation, switch to the separated fields view using the
interlace toolbar. (See page 358, Separated fields view.)
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The first four of the MB statistics overlays apply only to the current frame:
®  Quants

=  Bits

B Segments or Slices

E  Fidelity

The remaining selections apply to the range of frames selected by Frame range.
B Average bits

m  Average bits/coded MB

®  Average quantizer

B Freq of coding

®  Freq of intra coding

B Average fidelity

NOTE. The frame range over which statistics are to be accumulated cannot be
changed during pause mode, otherwise MTS4EA could not ensure that the Trace
and Graph data were collected over the correct range of frames. For example, if
the video was paused at frame 23 and Trace was enabled for a range of frames
from 20 to 25, the Trace data would be incorrect.

When a range of frames has been set, the Frame range item on the MB statistics
menu changes, with a check mark to indicate that a range of frames has been set.
(See page 160, Frame range.)

The status bar indicates whether the video frame being displayed is in or out
of the selected range of frames (See page 162, Frame range in/out indicator
on status bar.)

None. This option switches off any displayed overlaid MacroBlock statistics
on the current frame.

NOTE. The None option does not turn off the motion vector plot or MacroBlock
type display.

Quants. This option shows the quantizer used for the luminance for each decoded
MacroBlock.

If the MacroBlock was not coded, then no number/color is displayed.

This option can be used with Motion Vectors and/or MacroBlock types, but not
with any other digit overlay option.
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Bits. This option overlays the number of bits used to encode each MacroBlock in
the current frame.

If the MacroBlock was not coded, no bits are shown/no color is shown, even
though in MPEG-4 and H.263 a single bit is sent to signify an uncoded
MacroBlock.

NOTE. Because there is only enough space to display three digits, if the
MacroBlock used more than 999 bits, then +++ is displayed to signify an overflow
(a number greater than 999).

This option can be used with Motion Vectors and/or MacroBlock types, but not
with any other digit overlay option.

Video packets [MPEG-4]. This option shows the grouping of the MacroBlocks
into video packets. The start of a new video packet is distinguished by a
resynchronization marker in the stream.

NOTE. Video packets are only used in displays of information relating to MPEG .

Segments [H.263]. This option shows the segment numbering in use for the
current frame. Segments are defined as being Groups of Blocks. If a segment
number is zero, then it is not displayed - hence if no GOB headers or Slices are
sent, then this option will not overlay anything.

NOTE. Segments are used only in displays of information relating to H.263.

This option can be used with Motion Vectors and/or MacroBlock types, but not
with any other digit overlay option.
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Slices [H.264/AVC, MPEG-2]. This option shows the slice numbering in use for the
current frame; an example is given below:

T MPEG-? Exarmipbe - Bus junction - stream (ol

uoo Fnmdan. o

i
1
1
3
bl
5
t
3
'
¥

o0
ER T
LR TRLT]
P
B ik 7% WS
(CRCTRTY LA EE ]
5 1515 15 15 1 3 HOIE OIS
18 1% 5 BTN

T AT AT AT L Y 17 A7 1717 iraa.n

NOTE. Slices are used only in displays relating to H.264/AVC and MPEG-2.

(In order to see the slice ID numbers more clearly, the video has been blanked,
using the Overlay > Blank video menu selection.)

This shows the same frame, with the slices displayed using the color overlays:

Video View: mp2_1

F:00006

Colour Map Key ®
Segments/slices ~ | I I | Colowrs | Mumerals

The slice ID overlay option can be used with Motion Vectors and/or MacroBlock
types, but not with any other digit overlay option.
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Fidelity. This option shows the fidelity analysis values for each MacroBlock,
for example, PSNR in dB (decibels):

2092088500314 321401 337
MO 224 N2[MERTITIHAS
G280 27 M1 T REZETHS

2329431435530

BANSHJ|ESBV2FHB9N231M4534435

NOTE. Fidelity is grayed out until fidelity analysis is enabled. (See page 236,
Video fidelity enable....)

The type of fidelity analysis done is shown in the Fidelity tab of the Analysis
options. (See page 236, Video fidelity enable....)
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Frame range

This option allows the start and end frames to be set for the calculation of the
MacroBlock statistics (the range is inclusive):

B Average bits

m  Average bits/coded MB
B Average quantizer

B Freq of coding

m  Freq of intra coding

B Average fidelity

NOTE. The frame range set on this tab is the same frame range used for the Trace
and Graph analysis (See page 292, Frame range tab.)

When the frame range has been set, the statistics are calculated from the first to
the last frame within the range (inclusive frame numbers) and the last values they
reach are held on the displayed frame when outside the range.

The frame range over which statistics are to be accumulated cannot be changed
during pause mode; otherwise the MTS4EA could not ensure that the Trace and
Graph data were collected over the correct range of frames. For example, if the
video was paused at frame 23 and Trace was enabled for a range of frames from
20-25, the Trace data would be incorrect.

Clicking on Frame range opens the frame range tab:

Analysis aptions E|

Fiame rangs | Trace | Geaphs | Visusd SifersrceFidelly | Decoded video fle oulpu |
Fr-amess pawsgs
Frst frama Lt fewrny
|- - -m[ [ ¥ Allames
] i E Carcel |
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All frames. This option is the default and calculates the sequence statistics from
the start of the sequence to the current frame.

To set a range of frames. If the All frames check box is cleared, then a range of
frames can be entered (in this case, frames 1 to 17 inclusive):

Analysis oplions F‘:I

Frame 1ange | Trace | G-emhll \’Mﬁfﬂtﬂ:ﬂﬂyl D#MMHEMN|
Frame rargs

Frst feamy [EHE
[ W[ T Al

When a range of frames has been set, the Frame range item on the MB statistics
menu changes, with a check mark to indicate that a range of frames has been set:

Slices
Fidelity

v Frame range,.,

Average bits
Averane bitsicoded MB
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Frame range in/out indicator on status bar. The frame number indicator at the
bottom right of the status bar changes when in/out of the frame range as follows:
The frame counter text is in black with a gray background:
|

abled: 0 0016 I

When a frame range has been set and the displayed frame is within the specified
range, the frame counter background changes to green, as shown:

abled: 0 [ OOAS

When a frame range has been set but the displayed frame is outside of the range
set, the frame counter changes to white text on a red background.

abled: 0

Average bits. This option displays the average number of bits used to code each
MacroBlock, by dividing the total accumulated bits for each MacroBlock by the
total number of frames in the frame range.

Both coded and not coded MacroBlocks are included in the average bits statistics.

NOTE. Because there is only enough space to display three digits, if the
MacroBlock used more than 999 bits, then +++ is displayed to signify an overflow
(a number greater than 999).

The color range displayed with the color overlays is a logarithmic scale:

Colour Map Key =
Bits - I DM v Colows [ Numerals

f 44 F000
= —

Average bits/coded MB. This option displays the average number of bits used to
code each MacroBlock, but allowing for the number of times it has been coded, the
total accumulated bits used to code the MacroBlock over the frame range specified
divided by the number of times that particular MacroBlock has been coded.

The color range displayed with the color overlays is a logarithmic scale: see
preceding screenshot.

Average quantizer. This option displays the average quantizer used to code each
MacroBlock over the specified frame range. It is displayed to one decimal place.

The color range displayed with the color overlays is a linear scale:

Colour Map Key =
- — L _31|7 Colowrs [~ Numerals
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CTU statistics

Numerals
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Freq of coding. This option displays the frequency of coding (number of times
each MacroBlock has been coded over the frame range specified).

NOTE. Because there is only enough space to display three digits, if the
MacroBlock used more than 999 bits, then +++ is displayed to signify an overflow
(a number greater than 999).

Freq of intra coding. This option displays the number of times each MacroBlock
has been coded in Intra Mode over the frame range specified.

Average fidelity. This option shows the average fidelity analysis values for each
MacroBlock over the selected frame range.

The type of fidelity analysis done is shown in the Fidelity tab of the Analysis
options. (See page 236, Video fidelity enable....)

The CTU statistics option appears only for H.265/HEVC streams. For non-HEVC
streams, this option is replaced by the MB statistics option.(See page 153, MB
statistics.)

This option displays statistics on a CTU level for HEVC streams.

The options described in this section are also available from the CTU Statistics
toolbar.

The top of this submenu allows selection of:
®  Numerals (numbers)
m  Colors

B Bits (Luma Residual, Chroma Residual, and Total)

When this is selected, numbers are displayed for the CTU statistics, overlaid
onto each CTU.

v Numersls
I
Colours

(In the preceding example, Numerals is selected, but None is also selected, so no
statistics will be displayed.)
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The numbers displayed are based on the statistic type selected from this submenu;
the following example shows bits per CTU in the H.265 example file Forbidden
city (no bits = not coded):

I T
Bis - D Colouws ¥ Numerss | C Lumaresidusl O Chiomaresiual @ Tatalbite | ‘
: 2000

4

Ready | Al | Disabled:0 |

When statistics have been selected to be displayed, the CTU Statistics toolbar is
also displayed as shown below. Use the drop-down box to select the desired
CTU statistic to display.

T
SN Cobus [ Mumerds | O Lumaresidusl ( Chiomaresidusl @ Totalbts | ‘
2000

as

See the next section for a description of the CTU Statistics toolbar.

NOTE. In the CTU Statistics toolbar, selecting Colors displays the only the colors
and selecting Numerals displays only the numerals. You need to select both
Colors and Numerals to see both overlays.
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When this is selected, colors are displayed for the CTU statistics, overlaid onto
each CTU.

The colors give a quick visual indication of the values in the video; the smaller the
number, the more towards blue, the larger the number, the more towards red:

T
|J Bts - — W 5 Cocus [ Numerds | 0 C Lumamsidul O Chemarsdsl © Tomlbts | |
: 2000

a1

NOTE. Ifit is hard to see the colors, the video can be blanked (set to mid gray)
by selecting Blank video in the Overlay menu. You can also blank the video by
pressing the B key when the video is selected.

If exact numbers are required, turn on the numerals, instead of, or in addition to,
the colors, or use the CTU tooltip. Note that the CTU tooltip does not display all
of the parameters present in the CTU statistics.

If it is not displayed, the CTU Statistics toolbar can also be displayed from
Windows > Toolbars, or you can right-click on the menu area to display the
context menu and turn CTU statistics on or off-

The example below shows bits per CTU in the H.265 example file Forbidden
city (no color = no bits):

.
W ¢ Colours [ Nurersls | 0 ¢ Lumaresdusl ( Chromaresiual @ Totalbks | ‘
200z

‘h—

“

Ready | Al [ Dissbled:0 |
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Bits  Bit related fields in the CTU statistics, for example the bits, average bits, and the
average bits/coded CTU fields, are provided with the option to select which bit
values are displayed: luma, chroma, or total bits. The bits type selection filter is
available only for H.265/HEVC streams.

®  Luma residual: Overlays the luma bit values used to encode the CTU on
the video frame.

®  Chroma residual: Overlays the chroma bit values used to encode the CTU
on the video frame.

m  Total bits: Overlays the sum of the luma, chroma, and header bits used to
encode the CTU on the video frame.

Linear/logarithmic scales =~ Some number ranges are best represented in linear scales (such as quants and
slices); others are best in logarithmic scales.

MTS4EA automatically chooses an appropriate scale and displays the values at
the bottom, middle, and top of the color range.

The choice of linear/logarithmic scale made by the MTS4EA is indicated by the
middle value on the color key. If the value is not numerically the average of the
top and bottom values, a logarithmic scale has been chosen by the MTS4EA.

Linear scale (for example, quants, slices):

Quarts - W ¥ Colows [ Numerals
O 3 st

Logarithmic scale (for example, bits, average bits):

Type
Bts - WV Colows [ Mumerals € Lumaresi idual  Chiomaresidual @ Tatal bils
: 2000

s
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The menu below the selection of numerals/colors varies (slightly) depending on
the video standard. The following illustration shows the menu for H.265/HEVC
streams.

v Numerals

v Colours

Nane
Quants
Bits
Slices
Tiles
Fidelity

Frame range...

Average bits

Average bits/coded CTU
Average quantiser

Freq of coding

Freq of intra coding

Average fidelity

H.265/HEVC

The first five of the CTU statistics overlays apply only to the current frame:

Quants

Bits

Segments or Slices
Tiles

Fidelity

The remaining selections apply to the range of frames selected by Frame range.

Average bits

Average bits/coded CTU
Average quantizer

Freq of coding

Freq of intra coding

Average fidelity

NOTE. The frame range over which statistics are to be accumulated cannot be
changed during pause mode; otherwise the MTS4EA could not ensure that the
Trace and Graph data were collected over the correct range of frames. For
example, if the video was paused at frame 23 and Trace was enabled for a range
of frames from 20 to 25, the Trace data would be incorrect.
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When a range of frames has been set, the Frame range item on the CTU statistics
menu changes, with a check mark to indicate that a range of frames has been set.
(See page 171, Frame range.)

The status bar indicates whether the video frame being displayed is in or out
of the selected range of frames (See page 173, Frame range in/out indicator
on status bar.)

None. This option switches off any displayed overlaid CTU statistics on the
current frame.

NOTE. The None option does not turn off the motion vector plot or CTU type
display.

Quants. This option shows the quantizer used for the luminance of each decoded
CTU (Quants value is available at the CU level; averaging the CU quants to get
the CTU level quantizer value).

If the CTU was not coded, then no number/color is displayed. A CTU is
considered not coded only if all of the CUs in the CTU are not coded.

This option can be used with Motion Vectors and/or CTU types, but not with
any other digit overlay option.

Bits. This option overlays the number of bits used to encode each Coding Tree
Unit (CTU) in the current frame.

If the CTU was not coded, no bits are shown/no color is shown, even though in
H.265 a single bit is sent to signify an uncoded CTU.

NOTE. For a 16x16 CTU, because of space limitations, the value is limited to
3 digits. In the case of 32%32 and 64 %64 CTUs, the number of digits displayed
is increased to 5.

This option can be used with Motion Vectors and/or CTU types, but not with
any other digit overlay option.
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Slices [H.265/HEVC]. This option shows the slice numbering in use for the current
frame; an example is given below with the slices displayed using the color
overlays:

| Segments /slices ~ | I v Colous [¢ Numersls

Ready [ Al [ Disabled:0 |

The slice ID overlay option can be used with Motion Vectors and/or CTU types,
but not with any other digit overlay option.

Tiles [H.265/HEVC]. This option shows the tile numbering in use for the current
frame.

e & o VSOOI S L ol

[ Al | Disabled:0 | 4
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Fidelity. This option shows the fidelity analysis values for each CTU, for example,
PSNR in dB (decibels):

-
-’

2 mﬂi‘ﬂu 314321401357

1.2 284 302356527 31.7 45352

M NS|EMNITFIH 21 HEH4EED

NOTE. Fidelity is grayed out until fidelity analysis is enabled. (See page 236,
Video fidelity enable....)

The type of fidelity analysis done is shown in the Fidelity tab of the Analysis
options. (See page 236, Video fidelity enable....)
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This option allows the start and end frames to be set for the calculation of the
CTU statistics (the range is inclusive):

B Average bits

®m  Average bits/coded CTU
B Average quantizer

B Freq of coding

m  Freq of intra coding

B Average fidelity

NOTE. The frame range set on this tab is the same frame range used for the Trace
and Graph analysis (See page 292, Frame range tab.)

When the frame range has been set, the statistics are calculated from the first to
the last frame within the range (inclusive frame numbers) and the last values they
reach are held on the displayed frame when outside the range.

The frame range over which statistics are to be accumulated cannot be changed
during pause mode; otherwise the MTS4EA could not ensure that the Trace and
Graph data were collected over the correct range of frames. For example, if the
video was paused at frame 23 and Trace was enabled for a range of frames from
20-25, the Trace data would be incorrect.

Clicking on Frame range opens the frame range tab:

Analysis aptions E|

Frame tange | Trace | Geaghs | Visusl Siference/Fidelly | Decoded video fle oulpu |
Frame rargs
Frst feamny [ERED
|- a -m[ [ Al hame:
] i E Cancel |
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All frames. This option is the default and calculates the sequence statistics from

the start of the sequence to the current frame.

To set a range of frames. If the All frames check box is cleared, then a range of
frames can be entered (in this case, frames 1 to 17 inclusive):

Analysis oplions ﬁil

Fraime rangs | Trace | Craaping | \Wﬁ&fﬁﬂlﬂﬂyl D#Wﬁdmﬂtwaﬂ
Fr-amess pawaps

Frst frama Lt fenwrny
[ W[ T Alloses

When a range of frames has been set, the Frame range item on the CTU statistics
menu changes, with a check mark to indicate that a range of frames has been set:

Slices
Fidelity

v Frame range...

Average bits
averane bits/caded MB
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Frame range in/out indicator on status bar. The frame number indicator at the
bottom right of the status bar changes when in/out of the frame range as follows:

The frame counter text is in black with a gray background:
|
abled: 0 o016 I

When a frame range has been set and the displayed frame is within the specified
range, the frame counter background changes to green, as shown:

When a frame range has been set but the displayed frame is outside of the range
set, the frame counter changes to white text on a red background.

e ——
abled: 0

Average bits. This option displays the average number of bits used to code each
CTU, by dividing the total accumulated bits for each CTU by the total number
of frames in the frame range.

Both coded and not coded CTUs are included in the average bits statistics.

NOTE. For a 16x16 CTU, because of space limitations, the value is limited to
3 digits. In the case of 3232 and 64 x64 CTUs, the number of digits displayed
is increased to 5.

The color range displayed with the color overlays is a logarithmic scale:

Type
Ets Al W v Colours [~ Mumerals © Luma resi idual " Chioma residusl @ Total bits
h 000

a1

Average bits/coded CTU. This option displays the average number of bits used to
code each CTU, but allowing for the number of times it has been coded, the total
accumulated bits used to code the MacroBlock over the frame range specified
divided by the number of times that particular MacroBlock has been coded.

The color range displayed with the color overlays is a logarithmic scale: see
preceding screenshot.

Average quantizer. This option displays the average quantizer used to code each
CTU over the specified frame range. It is displayed to one decimal place.

The color range displayed with the color overlays is a linear scale:

Quants ~| W [V Colours [ Mumerals
o 3 st
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Overlay color Ctrl+W
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Freq of coding. This option displays the frequency of coding (number of times
each CTU has been coded over the frame range specified).

Freq of intra coding. This option displays the number of times each CTU has been
coded in Intra Mode over the frame range specified.

Average fidelity. This option shows the average fidelity analysis values for each
CTU over the selected frame range.

The type of fidelity analysis done is shown in the Fidelity tab of the Analysis
options. (See page 236, Video fidelity enable....)

@ This item allows the selection of the color of the overlays. You can see the
values even if the decoded image is very dark (choose white) or very light (choose
black). It affects all the number overlays and the motion vector overlay.

In the motion vector overlay, two colors may be used for some video standards -
in this case:

m  Black selects black and dark blue colors for overlays
B White selects white and light blue colors for overlays

(See page 149, Motion vectors Ctrl+E.)
Black. This selects a black/dark blue color for the overlays.

White. This selects a white/light blue color for the overlays.
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Visual difference

% MTS4EA - Video View: MPEG4 Exal

File Play EoUZEVE Analysis Edit  Alert
™ == | B summary toolip Ctri+U |
f C]. ME tooltip Cirl+M
| & Image inspector Cirl+l

i MB types Cirl+y

7 Motion vectors Cirl+E
ME statistics 4

Black
®  (hite

Visual difference 4 |v Enable...

A Luma only I Decoded
Blank video il Reference
— E Difference

* Diff scale x0.5
Diff scale x1
Diff scale x2
Diff scale x4
Diff scale x3
Diff scale x16
Diff scale x32
Diff scale x64
Diff scale k128

This menu option enables the visual difference video display; this uses an
uncompressed video reference file to show a video view of any of the following:

B The encoded (compressed) bitstream
®  The uncompressed video reference bitstream

B The visual difference between the encoded bitstream and the uncompressed
video reference file

NOTE. The visual difference display can be done on a range of frames only, if this
range is at the start of a file. For example, only the first ten frames of the YUV
reference file are provided for the H.264/AVC and MPEG-2 bitstreams Grenadier
Guards.

When displaying the compressed bitstream or the uncompressed video reference
file or the difference between the two, all the standard MTS4EA video playing
controls can be used to play the video forward/backward (although some of the
unrelated seek functions be grayed out).
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Visual difference icon
toolbar

176

This toolbar is displayed when the visual difference view is enabled:

m @ |
The functions of the icons are as follows:

Show encoded (compressed). Selecting this menu option (or clicking on the

® icon) displays the standard video window (shows the compressed bitstream

that was decoded by the MTS4EA):

var i
-

Show uncompressed video reference. Selecting this menu option (or clicking on

the = icon) displays the frame in the YUV reference file that corresponds most

closely in time to the corresponding frame in the compressed bitstream:

LI B4 =i
Y- -
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Show difference. Selecting this menu option (or clicking on the " icon)
subtracts the uncompressed video reference video from the compressed video,
frame-by-frame:

inpE . =0l

b
P T

The MTS4EA uses the timing given in the:

B Compressed bitstream itself for the displayed frame times of the compressed
bitstream

B Uncompressed video reference set-up tab of the MTS4EA (the frame rate) for
the uncompressed video reference file

When doing the subtraction, the MTS4EA uses the uncompressed video reference
file and the corresponding frames from the compressed bitstream that are closest
to each other in time.

NOTE. The visual difference view can be used to display the difference between
two uncompressed video files; to do this, open the first uncompressed video file
using the standard File-open (selecting Open as type) and then select the second
uncompressed video as the reference file.

If the frame rate of the uncompressed video reference file is set incorrectly, the
visual differences will invariably appear to be much greater than they should be.
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Magnify visual difference by X. This menu selection or drop-down menu can be
used to magnify the visual differences on-screen, so that they are easier to see:

Fna o i i i =T

The magnification (multiplication factor) can be any of the factors shown:

Diff scale k64
Diff scale x128
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Luma only

Blank video

MTS4EAV7 User Manual

This displays the luma (luminance) only of the compressed bitstream, or
uncompressed video reference, or difference.

When this option is selected (), only the luminance of the image in the video
window is shown:

Luma only not selected Luma only selected

This option will blank the video output to a gray color. It is included so that the
motion vectors and other data can be viewed more clearly without the visual
interference of the decoded image.

g E [

[T

B

In this example, the motion vector overlay is on and the video is blanked. You can
also blank the video by pressing the B key when the video is selected.

NOTE. The Blank video option is available only when one of the overlays on the
Overlay menu is in use; otherwise it is grayed out.
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Audio options

These options are only available when an audio waveform is being viewed.

NOTE. Full audio analysis is not currently supported for the Dolby Digital (AC-3)
standard. For this standard, only audio extraction and playback will be available.

The audio summary and frame tooltips can be manipulated in the same way as the
video tooltips. (See page 109, Summary and MacroBlock tooltips manipulation.)

Audio summary tooltip

Number of channels

Sample rate (Hz)

Frame length (samples)

Output format

Num frames decoded

180

When this option is selected, a window is displayed that provides summary
information about the audio frame being displayed or the sequence as a
whole. The information displayed differs depending on whether the stream is
playing/paused or is in stop mode. The selection of information provided by the
audio summary tooltip is as follows:

Audio Summary &3]

umber of channeis I

Sample Rate (Hz) LU0
Frame length (zamples) JRES

Output format RT3

Num frames decoded ]

WL L] 25681592

Time decoded (secs) s
Stream size (kBytes ) w3
WLEELGELG) Dolby Digital AC-3

=
B

If the audio stream is mono, this number will be one (1); if the stream is stereo,
this number will be two or more.

Sample rate of the decoded audio in samples per second (Hz).

Number of audio samples in each decoded audio frame.

The output audio sample format bit depth in bits per sample.

The running total of decoded frames.
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Total frames

Time decoded (secs)

Total time (secs)

Ave. bit rate (kbits/s)

Ave. frame rate (Hz)

Stream size (kBytes)

Audio standard

MTS4EAV7 User Manual

The total number of decoded audio frames in the stream.

The time in seconds from the start to the current point in the sequence, calculated
as if the sequence were playing normally (the MTS4EA keeps track of the playing
time, irrespective of whether the sequence is paused at some point or played

in fast forward mode).

The duration of the stream in seconds.

This is total bits (kbits) divided by total time (secs).

This is total frames divided by total time (secs).

The size of the stream in KB.

The audio standard used.

181



Overlay menu

Audio frame tooltip

Frame number

Time (secs)

Address (in audio ES)

Frame bits

Plot mouse over

Histogram mouse over

Total audio data size
[MPEG-1]

Ancillary data size
[MPEG-1]
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This tooltip displays information about a selected audio frame. The information
provided by the frame tooltip varies according to the audio standard being
analyzed and the options available for that standard.

Audio Frame ]

T
T 050
0x005300 (dec. 23040} bit 7
T <o

The number of the currently selected audio frame.

The time in seconds from the start of the audio sequence to the start of the selected
audio frame, calculated as if the sequence were playing normally (MTS4EA keeps
track of the playing time, irrespective of whether the sequence is paused at some
point or played in fast forward mode).

The address of the beginning of the selected audio frame within the audio
elementary stream.

The number of bits within the selected audio frame.

When the mouse pointer is over an audio plot, this field shows the name of the
audio plot and its value for the selected audio frame.

When the mouse pointer is over an audio histogram, this field shows the name of
the part of the audio histogram the mouse is over and its value for the selected
audio frame.

The total number of bits used for the audio data part of the selected frame. This
consists of all the data that decodes to produce the audio frame, and does not
include other data such as the header, error check, or ancillary data.

The total number of bits used for the ancillary data part of the selected audio frame.
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Total SBR data size [AAC]

Total config data size
[AAC]

Total data size [AAC]

Max scalefactor blocks
[AAC]

Global gain [AAC]

LTP data present [AAC]

Predictor data present
[AAC]

MS mask present [AAC]

Pulse data present [AAC]

TNS data present [AAC]

Gain control data present
[AAC]

Window sequence [AAC]

Window shape [AAC]

Show audio features...

MTS4EAV7 User Manual

The total number of bits used for the SBR data part of the selected audio frame.

The total number of bits used for the configuration data part of the selected audio
frame. This includes all data used to configure the AAC decoder (for example,
ADTS headers and AudioSpecificConfig data.)

The total number of bits used to represent the main and subsidiary payload
structures of the selected audio frame.

The maximum number of scalefactor bands per group for the selected audio frame.

Global gain, equal to the value of the first scalefactor, for the selected audio frame.

Flag to specify whether LTP data is present in the selected audio frame.

Flag to specify whether predictor data is present in the selected audio frame.

Flag to specify whether MS mask is present in the selected audio frame.

Flag to specify whether pulse data is present in the selected audio frame.

Flag to specify whether TNS data is present in the selected audio frame.

Flag to specify whether gain control data is present in the selected audio frame.

Shows the type of window sequence used in the selected audio frame.

Shows the type of window shape used in the selected audio frame.

A range of options showing audio related data.

183



Overlay menu

Show audio waveform

B+ MTS4EA offers the ability to view an audio streams waveform: the y-axis is
normalized amplitude, and the x-axis is time (seconds).

The audio streams waveform can be viewed while the stream is playing, showing
the frames being marked off on vertical bars as the stream is decoded:

0

&

Fea

ot 5. PPt Ouosed

Py
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It can also be viewed when the stream has been played through to its end:

Mana

o3

(=]

:
a
2
02
D4
o
A 1@ X M W W o M X W im |n_i|1.;:-.|u_-l.-w.-1:c-w:||m 10 1R M0 HD 6 10 N0 M5
e (2]
P {1000, 0.0 A HE La b=
Fast Tomard purers ] Desledi 0 |

The gray background is due to the density of marked-off frames; when the zoom
out icon is used, these will become more spaced and the shape of the waveform
more easily discernible (see the following figure). At each frame marker, the
frame type and number is shown.

Additional information can be found in the Audio waveform views status bar:

Point: (5.7757s, 0.856) 48000 Hz 1t Bit

Flay all | Disabled: 0 4\ o072z
Datapoint values When audio and video streams are Sampling rate Bits/sample
(visible only when sychronized, this is displayed.

cursor positioned over When audio is decoded independently, at a

graph) rate determined by available processor power,
this is displayed instead
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It is possible to zoom in and out on this graph view using the first two icons on the
waveform view toolbar, as shown in the following screenshot.

A iz

The illustrations below show that it is possible to zoom in so far as to see the
individual data points plotted in the audio waveform.

/Lﬁu- E
N e A

025

At flhade
(=3

125818 125603 12562 12662114 12SE1I8  1ZSENIZ 12562125

The functions of the other icons are described under Audio Waveform Toolbar
icons. (See page 188.)
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The following screenshot shows the waveform of a stream with multiple channels:
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Audio waveform toolbar  |con Function
icons T Zoom in (+) and zoom out (-) centered on the window (affects scale

of x-axis only).
Fit all data into window.

5]

@ Locate origin (zero), for example, start of sequence.

e Autoscroll, for example, fill the analysis data in real-time as the audio
is decoded, and scroll the window to the right.

o Increase channel height (affects scale of y-axis only).

1- Decrease channel height (affects scale of y-axis only).

L Measure the data at the cursor. Values are reported in status bar.
Hold and drag to measure offsets and angles/slopes of lines.

& Scroll/pan (the cursor changes to show the scroll/pan direction).

) Zoom in/out centered on the cursor. Press <Shift> to zoom out.

1 Show or hide audio frame markers.

“o Show or hide the plots and plot key. A full account of analysis with the
plot tool is given later in this section. (See page 193, Show plot.)

e Show or hide the selected histogram and associated key. A full
. account of histographical analysis options is given later in this section.
(See page 189, Show histogram.)

st Show or hide the audio waveform.

ME Show or hide the audio/video synchronisation markers.
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Show audio frame markers
(Im ) Shows/hides the audio frame markers.

Show sync markers

W ) Shows/hides the audio synchronization markers.

Show histogram

Shows/hides the distribution of different types of coded data within each audio
frame. The available histograms depend on the audio standard in use. Only one
type of histogram can be overlaid onto the audio waveform at any one time. The
following histograms are available:

Audio data bit usage  Shows the distribution of bits used for the following audio data syntax elements
histogram [MPEG-1/2]  within each frame:

B allocation

m  sample

m  samplecode
m scalefactor
m  scfsi

(See page 15, Compression standards and file types.)

» Q=+ 400

Ll el

gt sl
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Frame data bit usage  Shows the distribution of bits used for the following syntactic structures within
histogram [MPEG-1/2] ~ each frame:

B AncillaryData

B AudioData

®  AudioSequence

B ErrorCheck

®  Frame

®  Header

B HuffmanCodeBits
B MainData

(See page 15, Compression standards and file types.)

® = Qe 3 F b b O 3 e

Frame bit usage histogram  Shows the distribution of bits used for the following top-level categories of data
[AAC]  within each frame:

= Config

®  Main payload

m  SBR (Spectral Band Replication)

m  Subsidiary payload

(See page 15, Compression standards and file types.)
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Main payload bit usage
histogram [AAC]

SBR bit usage histogram
[AAC]

MTS4EAV7 User Manual

Shows the distribution of bits used for the following syntax elements within the
main payload data of each frame:

B channel pair element

B coupling channel element
B  data stream_ element

m  fill element

B gain_control data

B ics_info

B |fe channel element

B program_config_element
B pulse data

B raw_data block

®  single channel element

(See page 15, Compression standards and file types.)

Shows the distribution of bits used for the following syntax elements within the
SBR data of each frame:

B sbr channel pair base element

B sbr channel pair_element

B sbr channel pair_enhance element
B sbr data

B sbr dtdf

B sbr envelope

B sbr extension

® sbr grid

B sbr header

B sbr invf

®m  sbr noise

B sbr single channel element

B sbr_sinusoidal coding

®m  Unused SBR data when no header has been found

(See page 15, Compression standards and file types.)
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Subsidiary payload bit
usage histogram [AAC]

Show histogram key

Shows the distribution of bits used for the following syntax elements within the
subsidiary payload data of each frame:

B dynamic_range info

m  extension payload

B individual channel stream
m Itp data

m  reordered spectral data

B scale factor data

B section_data

B spectral data

B tns data

(See page 15, Compression standards and file types.)

Shows/hides the currently selected histogram and the associated key; the first
available histogram is displayed if there is no current selection. The fields listed in
the key will vary according to which histogram is displayed.

Audio Histogram Key =

I X
[=] atocation

E sample

D samplecode

D scalefactor

E scfsi

If a key is open when the histogram overlay is changed, the key will be
automatically updated.
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Show plot

MTS4EAV7 User Manual

This menu presents you with a choice of different line chart overlays. The
available line plots will depend on the specific audio standard in use. Any
combination of the available plots can be plotted at any one time. The plots
available for each standard are as follows:

Total frame size [All standards]: The total number of bits used for all data of
each audio frame.

Total audio data size [MPEG-1/2]: The total number of bits used for the audio
data part of each frame. This consists of all the data that decodes to produce
the audio frame, and does not include other data such as the header, error check
and ancillary data.

Ancillary data size [MPEG-1/2]: The total number of bits used for the ancillary
data part of each audio frame.

Total SBR data size [AAC]: The total number of bits used for the SBR data
part of each audio frame.

Total config data size [AAC]: The total number of bits used for the configuration
data part of each audio frame. This includes all data used to configure the AAC
decoder (for example, ADTS headers, AudioSpecificConfig data).

Total data size [AAC]: The total number of bits used to represent the main and
subsidiary payload structures of each audio frame.

Max scalefactor blocks [AAC]: The maximum number of scalefactor bands per
group for each audio frame.

Global gain [AAC]: Global gain, equal to the value of the first scalefactor, for
each audio frame.
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Analysis menu

ES Analysis enable

194

The submenu items available under the Analysis menu item depend on the license
available on the software. (See page 194, ES Analysis enable.)

When a valid elementary stream license is available, this menu provides access to
the Elementary Stream Analysis features. When a valid closed caption analysis
license is available, this menu provides access to the Closed Caption Analysis
features. (See page 241, Closed caption enable....)

This menu controls the collection and display of:
®  ES analysis

B Trace information, such as Trace/Parse bitstream and Trace/Interpret
B Graph information

m  Fidelity analysis

B The selected layer for SVC streams

B Closed caption analysis

and the display of:

®  Hex (hexadecimal) view of stream data

B The structure of the file being analyzed

B Analysis of the video buffer usage

The Analysis options menu item provides access to all the Trace, Graph and
Fidelity options as well as setting of the range of frames over which to collect the
Trace, Graph and Fidelity information.

NOTE. Trace enable, Graph enable, Fidelity enable, Decoded file output enable,
Scalability Level Selection, and Analysis options cannot be set in pause mode - the
video must be stopped. Otherwise, MTS4EA cannot ensure that the Trace, Graph,
and Fidelity data is collected over the correct range of frames.

When both the Elementary Stream Analysis and Closed Caption Analysis licenses
are available, this submenu item allows you to change between the detailed
Elementary Stream Analysis and the quick Closed Caption Analysis.

NOTE. You can change between ES and CC analysis modes only when no stream
is selected for analysis.
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When ES Analysis enable is selected, the available menu options are shown below.

[Enalysis | Edit Alert Window  Help
|T ES Analysis enable.,
Wideo trace enable.., Ctrl+T
Yideo graph enable.., Ctrl +G
YWideo fidelity enable...

Closed caption enable..,
Qutput decoded video file.,

YWideo analysis options..,

H Wiew video

&P View video navigator

B Wiew wideo trace Ctrl+Zhift+T
Wl view viden graphs

Wiew wideo strearm hex Ctrl+H
m Wiew video strearm structure Ctrl +R,
P& Wiew video fidelity analysis

Lal Wiew bits per video frarme analysis

e Wiew SWC to SWC ME Percentage Wiew
W Wiew CU Size Distribution

B View QP Variation

FZ, Wiew extracted Closed Caption

Audio trace enable..,

Audio analysis options..,

f Wieny audio
ES iew audio trace
Wiew audio strearm hex

B wiew audia stream structure

£, delay test enable...
Bl view A0 delay analysis

Enfarce extra restrictions 4
% Scalability Lewvel Selection..,

When Closed caption enable is selected, the available menu options are shown
below. (See page 241, Closed caption enable....)

!Analysis Alert  Window Help

ES &nalysiz enable...
Wideo trace enable.. Crl+T
|T Closed caption enable..

YWideo analysis options..,

’E Wiew video

@ Wiew video nawvigator

B Yiewwvideo trace Chrl +3hift+T
[ Wiew video stream structure Ctrl+R,
W Wiew extracted Closed Caption
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Video trace enable... Ctrl+T

196

Analysis mode

The Trace options provide text outputs that describe the contents of an encoded
video stream, to various levels of detail. The available Trace options depend on
which analysis mode is selected (ES or CC) and which video standard is used.

(See page 197, Video standard.)

Video analysis options

v Enable
Filename

mp2_1_video .vpt _I

Available disk space: 12132 MBytes
File size limit |5D MBytes

Options

[ Alerts -
] Frame summary

] MB row summary

] MB summary

] DCT level

] Pocel level

] Frame fidelity

] MB fidelity

Stream summary

I, 2z ==

Frame range  Trace IGmDhs | Visual d'rﬁ'erencef’FidelityI Decoded video file output I AN I L4

] Buffer
] User Data
OK I

Cancel | Apoly

Figure 3: Video trace enable in ES Analysis mode

P

Videc analysis options ‘ J

Frame range  Tace | Closed Caption

v Enable
Filename

co_1_video vpt J

Available disk space: 2351 MBytes
File size limit: |5D MBytes

Options

[] Alerts

User Data
Stream summary

OK | Cancel | Appy

Figure 4: Video trace enable in CC Analysis mode
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Video standard
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The available Trace options vary with each video standard; the screenshot above

is for MPEG-4; the screenshots below for H.264/AVC and H.263 respectively.

Video analysis options T u

Frame rangs  T/2ce IGmphs I Visual dﬁerence/ﬁddﬂyl Decoded video file output | ANA I 4

v Enable
Filename

heve_1_video vpt _I

Available disk space: 12131 MBytes
File size limit: (50 MBytes

Cptions
[ Alerts -
] Frame summary

I CJCTU row summary
[(]CTU summary
] Transfom level
[ Pixel level
] Frame fidelity
C1CTU fidelity
[] Buffer
e
0K I

] User Data
Stream summary

Cacel | Aoty |

Figure 5: Video trace enable for H.265/HEVC

Frame rangs  T/2ce IGmphs I Visual dﬁerence/ﬁddﬂyl Decoded video file output | ANA I 4

v Enable
Filename

Ia\rc_T_rideo.vpt _I

Available disk space: 12131 MBytes
‘ File size limit: (50 MBytes

Cptions

[ Interpret -
[ Alertts

] Frame summary
1 MB row summary
] MEB summary

] Transfom level
[ Pixel level

] Frame fidelity

] ME fidelity

] User Data
Stream summary

I

1

Ok | Conedd | et |

Figure 6: Video trace enable for H.264/AVC

197



Analysis menu

Frame range  Trace IGmphs | Visual d'rﬁ'erence/FidelityI Decoded video file output I AAA I L4

v Enable
Filename:

11263_1_video.vpt _|
Available disk space: 12131 MBytes
File size limit IEFD MBytes

Options
] Interpret ~
[ Alerts

] Frame summary
] GOB summary
] MB summary

] DCT level

] Poeel level

] Frame fidelity

] MB fidelity

] User Data
Stream summary

m

Figure 7: Video trace enable for H.263

NOTE. Using these options can generate a lot of data - files hundreds of MB or
more in size, so it is often advisable to collect the data on a range of frames, not
all (this is a selectable option).

Alternatively, you can set a maximum file size, after which no more data is output
to the trace file. A message is displayed if the specified file size is exceeded. (See
page 202, File size limit (available disk space).)

NOTE. The video can be stopped and the Trace file opened immediately after
going past the last frame number in the frame range — there is no need to wait
until the end of the video sequence.

To set the range of frames over which to collect the Trace data, click on the
Frame range tab.
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Frame range tab

MTS4EAV7 User Manual

This option allows you to specify the start and end frames between which to
gather the Trace and Graphs information.

NOTE. The frame range set on this tab is the same frame range used for the
collection of MacroBlock statistics, where these are collected over a range of
frames. (See page 160, Frame range.)

The frame range over which statistics are to be accumulated cannot be changed
during pause mode, otherwise the MTS4EA could not ensure that the Trace and
Graph data were collected over the correct range of frames. For example, if the
video was paused at frame 23 and Trace was enabled for a range of frames from
20-25, the Trace data would be incorrect.

Clicking on Frame range takes you to the frame range tab:

Analysis opticns E]

Frame tange | Trace: | Geagen | Wisual cbferercesFideity | Dosaded video e outpus |
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All frames. This option is the default and calculates the sequence statistics from

the start of the sequence until the current frame.

To set a range of frames. If the All frames check box is cleared, then a range of
frames can be entered (in this case, frames 1 to 17 inclusive):

Analysis oplions ﬁil

Fraime rangs | Trace | Craaping | \Wﬁ&fﬁﬂlﬂﬂyl D#Wﬁdmﬂtwaﬂ
Fr-amess pawaps

Frst frama Lt fenwrny
[ W[ T Alloses

C % ] cws | o |

When a range of frames has been set, the Frame range item on the MB statistics
menu changes, with a check mark to indicate a range of frames has been set:

Slices
Fidelity

v Frame range...

Average bits
averane bits/caded MB
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Trace tab  The available options on the Trace tab depend on which analysis mode is selected
(ES or CC) and which video standard is used. (See page 196, Analysis mode.)
(See page 197, Video standard.)

Enable. This option Enables/Disables the Trace output. If the output is disabled,
the remaining selections on the Trace tab are unavailable (grayed out) although
the values are stored during the current use of the MTS4EA. (They are reset to
their default values the next time the MTS4EA is started.)

Yideo analysis options |Z|

Famerange Trace IGrElphs I Visual d'rﬁe(ence/FidelﬂyI Decoded video file outy 4 I L4

Filen:

ave_3_v _-;_- _|

Available disk space: 21726 MBytes
File size limit: If: MBytes

Options

O

<]
|

KOOOOOOOO®

£4]]

ok | Cawel | ey |

Filename. By default, the suggested filename is the same as the base name of the
input video file (the video filename without the extension).

Any other filename can be entered; the MTS4EA will append a . vpt extension to
this filename if it does not already end in this. (.vpt = MTS4EA trace).

To browse to a specific folder and enter the filename there, click on the [...] button:

Video analysis options E|
Frame range  Trace |Gmphs I Visual difference./Fidelity I Decoded video file outy 4 | *
¥ Enable
Filename:
Iavc_?._\rideo.\rpt _I
Available disk space: 21726 MBytes
File size limit ,50— MBytes S*iwe iracefileas
o Savein: | () MTS4EA ~| « @ ek E-
[ Interpret ~ () AVDelzy
Alerts LT AVDelay Streams
[ Frame summary [Cicodecs
[1ME row summary \ [ formats
1 MB summary (Slang
] Transform level )System
S E;ﬁ:;i‘i‘;;lﬂv avc_3_video.vpt
1 MB fidelity avc747video.vpt
[] Buffer
Stream summarny —
X File name: Ia\rc_3_viden wpt Ll Save
oK Cancel Bpply Save as type: lec:e output file {“vet) | Cancel
“ |
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File size limit (available disk space). Trace files can generate a lot of data: for
example, 2-3 MB per frame for the Parse bitstream and Interpret outputs. This
means that collecting data over many frames can easily generate a Trace file
hundreds of MB in size.

This entry allows you to limit the amount of disk space taken by the Trace file.
Once the Trace file reaches this size, it stops writing more data.
Parse Bitstream. If this option is selected, then the bitstream is parsed to a

file. This gives the individual bit patterns for the bitstream fields as well as the
mnemonic used within the standard to identify the field.

NOTE. The data from the output of Parse Bitstream is one of the best ways that
the MTS4EA provides of doing bitstream syntax debugging.

See General codes used in Trace files and Alerts in the Bitstream Syntax
Debugging section for detailed information on the meaning of these. (See
page 385.)

Line numbers\>

Bit pattern in bitstream;

first bit (left-most)

Starting bit position of the

mnemonic bitstream field,

where 7 = first bit in the byte
(left-most) and 0 = last bit
(right-most)

Compression standard
mnemonic for the
bitstream field

Byte position from the start of
the stream in hexadecimal

Separation marker.
inserted by MTS4EA

VOP start code

race: mpg4_3_video.vpt

B v Line numbers Find: Prev | Nest| ¥ Emor W Waming ™ Frame [ Test
Parse |nie ] I I‘ ] i I ] I 1- ‘I l HSummaw aral ] I Filter Export...
000001 Standard: HPEG-4. Simple Profile
000002 Resync., Method 1 gquant =
000003 Frame size: 352x288
000004 Filesize: 976 kBytes
0oooo
7 0000 0000 0000 0000 0000 0001 0000 0000 : VIDEO _OBJECT_START_CODE
000007 (0=00000004,7) 0000 0000 0000 0000 0000 0001 0010 0000 : VIDEO OBJECT_LAYER_START_CODE
000008 (0x00000008,7) O—— ———— ———— ———— ———— ———— ——— . RANDOM_ACCESSIBLE_VOL
000009 (0x00000008.6) 0000 0001 —— —— —— —— —— . VIDEQ_OBJECT_TYPE_INDICATION
000010 (0300000009,6) Il e e e : IS_OBJECT_LAYER_IDENTIFIER
) 0001 ———— == e e e : VIDEO_OBJECT_LAYER VERID
) : VIDEO_OBJECT_LAYER_PRIORITY
M) : ASPECT_RATIO_INFO
(DxUDDGDDDA,2) VOL_CONTROL_PARAMETERS
(0=00000004,1) : VIDEO_OBJECT_LAYER_SHAPE
(0=0000000B,7) . MARKER_BIT
(0=0000000E,6) : VOP_TIME INCREMENT_RESOLUTION
(0x0000000D,6) l——— ———— ——— : MARKER_BIT
({0x0000000D,5) O0——= ——ormm— ———— ——m e e : FIXED_ VOP RATE
(0=0000000D,4) loser———n ———— ———— . MARKER_B
(DxUDUUUUI', . VIDEOQ_ OBJECT LAYER_WIDTH
. MARKER_BIT
’ . VIDEQ_OBJECT_LAVER_HEIGHT
(0=00000010, : MARKER_BIT
(0=00000011, : INTERLACED
(0=00000011, . OBMC_DISAELE
(0=00000011, . SPRITE_ENABLE
(0300000011, . NOT_8_BIT
(0 ] . QUANT_TYPE

(0=00000011,
(0=00000011,
(0=00000012,
(0=00000012,
(0=00000012,
(0=00000012,

(000000013,

0001 1011 0110

: LOAD INTRA_QUANT MAT

. LOAD_NOWINTRA_QUANT MAT

. COMPLEXITY ESTIMATION_DISABLE
: RESYNC_MARKER _DISABLE

: DATA_PARTITIONED

: SCALABILITY

: STUFFING_BITS

VOP_START_CODE

(000000017, : VOP_CODING_TYPE
(0=x00000017, : MODULO_TIME BASE
(DxDUUUDDl?, : MARKER_BIT
% . VOP_TIME_INCREMENT
oraa (DxDUUUDDlB, : MARKER_EIT
BERHLLA (0200000018, 3) l——— e e e e e : VOP_CODED
VISR ¢ 02000000182 00— ——r e 1} TNTRA..DC VLC THR

I\(

Figure 8: MPEG-4 trace parse example
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. o
MTS4EA 6.8.1 - DBLK_A_SONY_3.bit - [Trace: DBLKfAjOi}ivideo‘vph (=] B [z
ES File Play Overlay Analysis Edit Alett Window Help NEE
EEIE R - rTan | 8 |=2| @
| B [pacoded BICEFY I TR = BIEEEERLEET-TS
B I Lrerumbers | Find Prew | Mew| W Enor W waming ¥ Frame [ Test [
Parse | Interpret| lert | |Frame | CTU tow || £TU | Transfomn | Fisel | Bufter] Fideliy] CTU Fidelty [Summary Historams Fiter | Export.. |
Standard: HEVC, Wain Frofiles High Tisz- Level 4 a
Frams sizs 032z480 o
Filssize: 272 kBytes
== Frame-1
(0x00000000,7) 0000 DOOD . ZERO_BYTE
{D=00000001. 7 0000 0000 0000 0001 * START_CODE_PREFTX_ONE_3BYTES
{D=nnaannd. 7y FORBITDEN_ZERG_ETT
{D=00000004 8} : WAL_UNIT_TYEE
{D=00000004.0) © NUH_LA¥EE_ID
|| (0=znoooonns ! 2) " WUH_TEMPCEAL _TD_PLUS1
{D=00000006. 7 * PIC_TYPE
{D=nn00000E. 43 ATTGHMENT BIT EQUAT TO ONE
|| {o=oooDoDoE: 3) : ALIGNMENT EIT_EQUAL_TO_ZERQ
{D=00000005. 2} © ALIGNMENT ELT_EQUAL_TC_ZERQ
{D=00000006, 1 * WLTGHMENT BIT EQUAL T ZER(
{D=00000006. 0 * ALIGNMENT BIT EQUAL_TO_ZER(
{D=00000007. 7 ZERD_RYTE
Il (o=oooooonE7) . START_CODE_PREFIX_ONE_3BYTES
| (oxoooooooe! 7) : FOREITDEN_ZER(_BIT
{D=00000008, 5 " Wal UNIT TYPE
{D=0000000R, 0} * WUH LAYER ID
| fonnoonnnc 2) WUH_TEMFORAT_TD_FTUS1
{D=0000000D 7} . VPS_VIDED PARANETER_SET_ID
{D=0000000D. 3 \ VPC_RESERVED_THREE_ZBITS
il (o=noooonno! 1) * VPG MAX TAYERS WINTS1
{D=0000000E, 3] * VPG MAX_SUB_LATERS HINNS1
{D=0000000E. D} . VES_TEMEORAL ID NESTING FLAG
{D=0000000F. 7} | VBS_RESERVED )XFFFE_1¢BITS
{D=00000011.7) | GENERAL PROFILE SPATE
{D=00000017. 59 " GENERAI_TIER FL3G
(D=0000A01T. 4 * GENERAT_PROFILE TDC
{D=000000127) : GEWERAL PROFILE COMPATIBILITY FLAG i
- AL L RMERAT DRARTTE FOMEATTRITITY RTAC . L
4 nr
Ready | Al | Disabled:0 | [

Figure 9: H.265/HEVC example, at start of byte stream (full MTS4EA Trace view

window)
Standazd N Z64-AWC. Extendsd profile-Level 7.1 F
Frame size  152x208
Filesize Béd 3149 kByies
sasssssssssmssssssssssnsssnnsess Franse] ssssssssssasssssssssmnsssannssan
o000 A0 —— ——— ——— ———— —— ——— {0k 00000000, 7} - TERD_BYTE
oood 0000 0000 Q00D OO0 0001 -——— ——— {Dx0000000L. 7} STJ.RT_EDDE_'P‘REFIX_DHE_.?BHTES
Do o e . e . . e [ B0O000004 . 7} - FORBITOEM TERO AIT
1lm = — —— —— ——— —— —— (k00000004 6} - WAL REF _IfC
B e e e A DIONOON ) S WAL mrn' r'm:
0101 1000 me—m— e c——— e—e—e—— 00000005, 7 } FROEI
B ——m e m—mm e e e =[G 00O0000E, T} - COMSTRA ur CETO_FLLG
b — — — — o (0x00000006 6} - COMSTRAIMT SETI_FLAG
foen s s s e e e e [ E00000006, 5 ) CONMSTRAINT _SETZ FLAG
OO0 Boee e e e e e e { (0000006, 4} - RESFRVED 7RO EBITS
ool 010l —— — —— (D 00000007, 7} ma:._mc
Jmas mmss mmes msws e {Be00000008. 7} %_F
O0LD Lmee = m——— [ Ba00000002 . 6} z m.x_s‘mn!_rruﬁ unms-
fmmm e ——— —— {0k 000000081} E'II:_GR:D\ER_C'I
D010 J=== msme sses sses sses sses ssee { Q00800008 . X HJD;_[__E'IE IJRDH CHT_LSE_MIND™
Olflm e e e e e e e [ (0000009, 3} nun_'ﬁ
P e e e e e e e [ G0 DRO000 0} GJ.P'E._I!II FRL‘H’[ mrx_'-'uus_mam
0000 1011 Dom= cmome s mome moee —eee [ O 0ORO000 .7 ) DE_:E? HIKS]
D001 OBl mem e w— o w— e { G 0000000E, 6} PIC HEI ISI m.P OKITS_MINUSL +
[ {ox00O0000C. 7) - FRAHE MBS ONLY_FLAG
e e e e e - (0x0DE000DC 6} - HE Amﬂrwﬁ_rﬁmﬁ_nm FLAG
frne s ssss ssss s s ssss s | Ge0000000C, 5 ) DIBECT a¥s IMFEREN E_J-LI.E
e { D0 0O000DC 4} mus_EmmeG_FuG
P e e e e e e (xD0QO0O0C. 3} - VUI_PARAMETERS_FRESENT_FLAG
T e e e e e e [ Qe 00GO000C .2} - RESE. ONE_BLT i
PR~ e~ re— — — — —— — eI AR 1) Do AT TRRWEUT TOD BTT
£ ¥

Figure 10: H.264/AVC example, at start of byte stream (full MTS4EA Trace view
window)
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fu|m|| T Unerumbers | Find  Prev| New| W Enor W Wanng W Frame [ Test:

(0=00000004

(0=00000013

(0=00000000,
{0=00000001

(0=00000004,
(0=00000004,
(0x00000005,
(0=00000006,
(0=00000007.,
(0=00000007,
(0=00000007,
(0=00000007,
(0=00000008,
(0=00000008,
(0=00000009,
(0=00000009,
(0=00000009,
(0=00000004,
(0=00000004,
(0=00000004,
(0=00000004&,
(0=00000004,
(0=0000000B,
(0=0000000B,
(0x0000000B,
(0=0000000B,
(0=0000000B.
(0=0000000B,
(0=0000000B,
(0=0000000E.
(0=0000000C,
(0=0000000C,
(0=0000000F,
(0=00000011,

[Parse Inieipiet| st | Fran we|ocT] Fiel| elty| v1E Fidel|[Summary Histoorerns || Fiter | Export..

Standard: H.264/5VC. Scalable Baseline profilesLevel 3 A
Frane size: 640=480 =
Filesize: 1032 kBytes

anoo DDDD 0000 ODDD 0000 0001
0

e A e S TR W e O T B T R i g 0T R

UUUU UUUU
0101
0000

100 UUIU

OO0 00 0 1 O R G0 U 00 1 0 R L) 03 1) 01 0% o 1 i O] 0% = ] i 0% ] ] ]

: ZERQ_BYTE

: START_CODE_FREFIX ONE_3BYTES

© FORBIDDEN_ZERO_BIT

: NAL_REF_IDC

: NAL UNIT_TYFE

: LAST ] PAYLOAD_TYPE_BYTE

: LAST_PAYLOAD_SIZE BYTE

: SCSEI_TEMPORAL ID_NESTING_FLAG
: SCSEI_PRIORITY LAYER INFO PRESENT FLAG
: SCSEI_FRIORITY_ID SETTING_FLAG
: SCSEI_NUH_ILAYERS HINUS1

: SCSEI_LAYER_ID

: SCSEI_PRIORITY_ID

: SCSEI_DISCARDAELE_FLAG

: SCSEI_DEPENDENCY_ID

.565FT
: SCSEI_TEMPORAL_ID

: SCSEI_SUB PIC_LAYER_F.

: SCSEI_SUE_REGION_. IAYER FLAG

: SCSEI_IROI_DIVISION_INFO_FPRESENT_FLAG

: SCSEI_PROFILE LEVEL_INFO_PRESENT FLAG

: SCSEI_BITRATE_INFQ_PRESENT FLAG

: SCSEI_FRM_RATE_INFO PRESENT FLAG

: SCSEI_FRM_SIZE_INFO_PRESENT FLAG

: SCSEI_LAYER DEFPENDENCY_INFO_FRESENT_FLAG

: SCSEI_PARAMETER SETS_INFO_PRESENT_FLAG

: SCSEI_BITSTREAM_RESTRICTION_INFO_PRESENT_FLAG

: SCSEI_EXACT INTER_LAYER_FRED FLAG

. SCSEI_LAYER_CONVERSION_FLAG

: SCSEI_LAYER OUTPUT_FLAG

: SCSEI_LAYER | PROFIIE LEVEL IDC

: SCSEI_AVG_BITI

: SCSEI_MAX ] BITRATE LAYE]

: SCSEI MAX BITRATE . LAYER REPRESENTATION (%%* cont'd r**» .

QUALITY_ID

{5 e e o Oy B o B

]

Figure 11

1641005

: H.264/SVC example, at start of byte stream (full MTS4EA Trace view

window)
0000 0000 0000 0000 1000 O0-- —--- ---- (OxO0000000,7) 1 PICTURE START CODE
BOO0 fe== ==== === ==== (0x0000000%, 61 ¢ START CODE
0000 0000 ==== === === (0x00O000O0Z,1] @ TREF
1000 0111 ---= -—=- {0xB0000003, 1] i PTYPE: 1-0-ssi-doi-fpfe-af
BT o | i i {0x00000004,1] @ OFEF
0110 1051 1000 1110 00-- ---- ———— —--— (0x0000000%, 6] 1 OPFTTPE
0000 0000 1-== ==== m=me ===e  (0x0000D00OT,.4] : HPPTYPE
| [T ==== ==== (0x(0000008,3] 1 CFH
fsa moam msen s e mme ees (QEO0000008,2] : DOI
oiio mmmm mmmm mmee wses swss =ees ((oBI000008, 1] 1 POULNT
f-— -—— ———e mmmm ——em —ee- (Ox0O000005, 4] : FEI
Dil- — cmmm mmmm mmmm weee (QEB00D000%,3] ¢ BCEPC I
O-— —=—= =—— mmmm mmmm —ee- (Ox0000000%,0] 1 ALC
0110 =e=s sse= (@x0000D00L, T] ¢ CEPY
K0 0 s = = s s {0xD000000L, 3] 1 COEFF
fime e aidn s A sbei amee s (GE00DOOON; 7] S1cH
011 O0-= e e e (QXBOODDO0E, 5] ¢ COEFF

Figure 12: H.263 example, at start of bitstream
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B | [ Line numbers ‘ Find:  Prew ¥ Emor ¥ aming W Frame [ Test: IUSEH

Parse InterpretIAlerII Framel EOB I B | DET IF‘lxe\I Eulfell F\dalltyl B Fidelity ISummal_l,l Hlstngramsl Userlata I

{0=00022D73. 7] 1000 EXTENGION_START_CODE_IDENTIFIER
{0=00022D73.3) F_CODE

{0=00022D74.7) F_CODE

{0=00022D74.3) F_CODE

{0=00022D75,7) F_CODE

{0=00022D75.3) . INTRA_DC_PRECISION
{0=00022D75.1) . PICTURE_STRUCTURE
(0=00022D76.7) . TOF_FIELD_FIRST
(0=00022D76.6) . FRANE _FRED FRAME DCT
{0=00022D76.5) . CONCEALMENT MOTION VECTORS
(0=00022D76.4) . SCALE TYEE
(0=00022D76.3) . INTRA_VLC_FORMAT
(0=00022D76.2) . ALTERNATE_SCAN
{0=00022D76.1) . REPEAT_FIRST FIELD
{0=00022D76.0) . CHROMA_420_TYFPE
{(0=00022D77.7) * PROGRESSIVE_FRAME
{(0=00022D77 . 6) © COMPOSITE_DISPLAY FLAG
{0=00022D77.5) . ZERO_BIT

{0=00022D77.4) . ZERO_EIT

{0=00022D77.3) . ZERO_EIT

{0=00022D77,2) . ZERO_EIT

(0=00022D77.1) . ZERO_EIT

(0=00022D77.0) . ZERC_EIT

(0=00022D76.7) . START CODE
(0=00022D7C,7) . CC_SCTEZ0_HEADER
{0=00022D7E.7) © CC_COUNT

(0=00022D7E. 2) . OC_FRIORITY
{0=00022D7E.0) . CC_FIELD NUMEER
{0=00022D7F.6) . OC_LINE_OFFSET
{0=00022D7F. 1) . OC_608_0DD_PARITY_BIT
{0=00022D7F. 0) ¢ CC_A0B_¥DS_DATA
{0=00022D80.1) © CC_608_ODD_PARITY_BIT
{0=00022D80.0) . CC_ANG_¥DS_DATA
{0=00022D81.1) CC_MWARKER_EIT
{0=00022D81.0) . CC_PRIORITY
{0=00022D82.6) . CC_FIELD_NUMEER
(0=00022D82.4) . CC_LINE_OFFSET
(0=00022D83.7) . CC_60%_ODD_PARITY_EIT
(0=00022D83.6) . CC_605_¥DS DATA
(0=00022D84.7) . CC_608_ODD PARITY BIT
(0=00022D84.6) . CC_ 605 ¥XDS _DATA
{0=00022D85.7) . COC_MARKER EIT
(0=00022D85.6) . CC_NON_REAL_TIME_VIDED_COUNT
{0=00022D85.2) . OC_SCTEZ0_RESERVED_IEIT
{0=00022D85.1) . OC_SCTE20_RESERVED_1BIT
{0=00022D85.0) [ ——  CC_SCTE20_RESERVED_1BIT
{0xD0022086.7) D000 000D 0000 D000 DODO 0001 1011 0010 : START CODE
H{0=00022D84.7) 0100 0111 0100 0001 0011 1001 0011 0100 : CC_ATSC WSBlE DATA
{0=00022D8E. 7) f— —— - CC_USEE_DATA_TYFE_CODE
{0=00022D8F, 7) . CC_PROCESS_EN_DATA_FLAG
{0=00022DEF. 6) . CC_PROCESS_CC_DATA_FLAG
{0=00022D8F.5) . CC_ADDITIONAL_DATA_FLAG
{0=00022D8F . 4) : CC_COUNT

(0=00022D90,7) . CC_EM_DATA
(0=00022D91.7) . CC_MARKER EITS
(0=00022D91,2) © CC_VALID

{(0=00022D91.1) . CC_TYEE

(0=00022D92.7) . OC_608_0DD_PARITY_EIT
(0=00022D92.6) . CC_G0S_DATA
{0=00022D93.7) . OC_608_0DD_PARITY_EIT
{0=00022D93.6) . CC_60B_DATA
{0=00022D94.7) © CC_MAREER_BITS
{0=00022094 . 2) : CC_VALID

Figure 13: MPEG-2 example with closed caption content, at start of bitstream

NOTE. Interpret also provides an excellent tool to do bitstream syntax debugging.
(See page 206, Interpret.)

To quickly find if there are any errors in the Trace file, use the Find Prev/Next
buttons on the trace view toolbar to navigate to the next/previous error or warning.
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Go to other views/right click menu. A context-sensitive menu (Interpret & Parse
Bitstream only) allows you to go to the area in another view which corresponds to
the area that has been selected in the Trace file. The CU size distribution and QP
variation options are enabled for H.265/HEVC streams only.

B & -

4= Synchronise views oy Stream edit

4 Alertlog

&% Video MNavigator
Buffer
Trace
Fidelity

| Bits per frame

Audio waveform

Video =cale

Stream Structure
[ CU size distribution
QP vanation

NOTE. This right-click context-sensitive menu is only active in the Trace/Interpret
and Trace/Parse Bitstream trace files.

Interpret. This provides interpretation of the decoded data in the bitstream.
Example outputs are shown in the following diagrams:

NOTE. It is important to also see General codes used in Trace files and Alerts
in the Bitstream Syntax Debugging section for an explanation of some of these
items. (See page 385.)
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B ‘ ¥ Line numbers ‘ Find: Prev | Newt| ™ Emor W Waming W Frame | Text:
Far. V!Interpret dlert | Frame V-‘u?‘{ ME I T “ide h i Filteri Expart... I
000001 Standard: HPEG-4, Simple Frofile ~
000002 Resync, Hethod 1 guant =
000003 Frame size: 352x288
000004 Filesize: 976 kBytes
000005
MPEG_4 Standard names for 000006 {0=x00000000,7) [VO {HP4} wideo_object_start_code = 0x100 {(range: 0=x100-0xl11f)
h f h b' aaaaas (a aaaaaaaé,?; ;0L tﬁgi%,midso_abject_lg{er_siartﬁcode = 0x120 (range: 0x120-0=x12f)
b4 s random_accessible vol =
t ese parts 0 t e ItStream 000009 (0=00000008.6) [VOL] {MP4} wideo_object_type_indication = Simple Object Type
000010 (0x00000009,6) [VOL] {MP4} is_object_layer_identifier = 1
000011 (0=00000009,5) [VOL] {MP4} video_object_layer_wverid = 0Oxl: Version 1
000012 {(0=x00000009,1) [VOL] {MP4} wvideo_object_layer_ priority = 0zl
000013 (0=00000004,6) [VOL] {MP4} aspect_ratio_info = '0001' = 1:1 {Square)
000014 VOL] {MP4} wvol_control_paramneters are off
000015 (0x=00000004.1) [VOL] {MP4} wideo_object_layer_shape = 0 (Rectangular)
000016 (0=0000000B.6) [VOL] {MP4} vwop_time_increment_resolution = 0x7d (dec. 125)
000017 inf] {HP4} number of bits for vop_time_increment =
000018 {(0=x0000000D, VOL] {MP4} fized wop rate = 0 : VOP rate can be variable
VOL] {MP4} wvideo_object_layer_width = 352; video_object_layer_height = 288
.73 [VOL] {MP4} interlaced = 0 (Not interlaced)
.6) [VOL] {MP4} obmc_disable = 1 (OBMC is disabled)
. .6) [VOL] {MP4} sprite_enable = 0 (sprites not used)
For an explanation of the three (0=00000011.4) [VOL] {MP4} not_8 bit = 0 (is 8-bit precision per pizel)
(0=00000011,3) [VOL] {HP4} gquant_type = 1
letter codes, refer to the / 000025 {0=00000011,2) [VOL] {MP4} load_intra_guant_mat = 0 (No. do not load)
Bitstream Syntax Debuqain gggggg {0=00000011,1) gg% %ggi Yz:ddigiﬁtr?;i;gu:g:1?816 r("ﬂgrlgu not load)
! y gg g oooo2ge VOL] {MP4} use default nonintra gquantiser matrix
sechon 000029 (0=00000011,0) [VOL] {MP4} complexity_estimation_disable = 1
000030 {0=x00000012,7) [VOL] {MP4} resync_marker_disable = 0
000031 VOL] {MP4} Resync markers may be used
000032 (0=00000012.6) [VOL] {MP4} data_partitioned = 0 : data is NOT partitioned
000033 (0x00000012.5) [VOL] {MP4} scalability is off (= 0)
000034 (0x00000012,4) [VOP] {MP4} Stuffing bits = Oxf (number of bits is &)
000035
000036 ================================ Frane=1 =
000037 (0=00000013,7) [SC {H§P4} wvop_start_code 0xlb6 (should be 0xlb6)
000038 (0=00000017.7) [VOP] {MP4} vop coding_type = 0 = I-VOP
000039 (0=00000017.5) [VOP] {MP4} modulo_time_base = 0 seconds elapsed (bitstream values: length=9
000040 (0=00000017,3) [VOP] {MP4} wop_time_increment = b
< | >

Figure 14: MPEG-4 trace interpret example

Trace: avc_

| B || I~ Line numbers i Find: FPrev | MNest| W Enor W ‘Waming W Frame [ Test I

f ;immmmt AEﬂimee]EDB!MBIDCTIPmalBuﬁalFM%wiMBF 2 || Summary kagmms”l Hmd| Erpart... I

Standard: H.264-4VC, Baseline profileslevel 3 ~

Framne size: 352x288 =

Filesize: 531 kBytes

R s s s s Fnames SR s s e e e s S S S S

(O=z00000000,7) [ESH zero_byte = 0x00

(0=z00000001,7) [BSH start_code _prefix one 3bytes = 0x000001

(O=z00000004,7) [HAL forbidden_zero_bit = 0

(0=00000004 . 6) [HATL nal_ref_ide = 3 Reference =lice or SPS or FPS

(O=z00000004,4) [HAL nal_unit_type = 7 | Sequence Parameter Set (SPS)

(O0=z00000005,7) [SFS profile _idc = 66 : Baseline profile

(0z00000006.7) [SPS constraint_set0_flag = 0 : May or may not cobey 4.2.1 constraints

(Ox00000006,6) [SES constraint_setl_flag = 0 : Hay or may not cbey &.2.2 constraints

(O=z00000006,5) [SES constraint_setl_flag = 0 : Hay or may not cbey &.2.3 constraints

(0=00000006,4) [SPS constraint_set3 flag = 0 : May or may not obey 4.2.3 constraints

(O0=z00000006,3) [SFS reserved_zero_4bits = 00007

(0=00000007.7) [SPS level_idc = 30 Level 3

(0=z00000008,7) [SES seq_parameter_set_id = 0 (bitstream values: length=1 bits, seg paramst

(O=z0000000%8,.6) [SFS log2_max_ frame_num_mninusd = 4 : HazFrameNum = 256 (bitstream walues: =+

(0z00000008.1) [SPS pic_order cnt_type = 0

(O=x00000008,0) [SES logZ_mnax_pic_order_cnt_lsb_ninusd = 4 HazxPicOrderCntlsh = 256 (bitsP

(O0=z00000009,3) [SFS nun_zref_frames = § (bitstreamn walues: length=F bits. num_ref_ frames=0+

(0=00000004.6) [SPS gaps_in_ frame num wvalue allowed flag = 0

(O0=z00000004.5) [SFS pic width_in_mbs_minusl = 21 PicWidthInMbs = 22; PicWidthInSanplesI=

(0=0000000E.4) [SPS pic_height_in_map_units minu=sl = 17 PicHeightInMaplnit= = 18:; (bit+

(O=x0000000C,3) [SES frame_nbs_only_flag = 1 Every picture is a coded frame with frame M

(O=z0000000C,2) [SFS direct_B8=z8_inference_flag = 0

(0z0O000000C.1) [SPS frame_cropping_flag = 0 Framne cropping offset parameters are HOT

(O=x0000000C,0) [SES vui_paransters_present_flag = 1 Annex E VUI paramsters ARE present

(O0=z0000000D,7) [SFS azpect_ratio_info_present_flag = 0

(0=0000000D0,6) [SPS overscan info present_flag = 0

(0=z0000000D,5) [SFS video_signal_tvype_present_flag = 0

(0=0000000D,4) [SPS chroma_loc_info_present_flag = 0

(O0=x0000000D,3) [SES timing_info present_flag = 1

(O0=z0000000D,2) [SFS num_units in_tick = 1

(O=x00000012.2) [SES time_scale = 25

(0=x00000017.2) [SFS fized framns rate flag = 1 b
< | >

Figure 15: H.264/AVC example, at start of byte stream (full MTS4EA Trace view

window)
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: sve_1_video.vpl

®|| I Lnerurbers | Find  Prev | New | W Enor W Waming W Frame [ Tew:

[interpret 5 3| o7 | el | Butter] Ficeity | ME Fidslty[[Stmmary. Histoarams|| Fiter | Export
Standard: H.264/5VC, Scalable Baseline profils/Level 3 ]
Frans size: 640x480 =
Filesize: 1032 kbytes

Frane=1

(000000000, 7} [ESH zero_byte = 0x00
{0x00000001.7) [BSH stert_ooe protix one dbytes - 0x000001
(000000004, 7} [NAL forbidden zevo bif =
{0x00000004 6] [NAL e el T
(000000004 4] [NAL nalZunil_type = € . Supplemental Enhancement Information (SEI)
(000000005, 7} [SEI last_payload type byte - 24
(000000006 7] [SEL last_payload_size_byte = 137
(000000007, 7} [SEL ScSET temporal id nesting flag = 0 (bitstrean values: length=1 bits, ScSEI temporal id nesting lag=Dx0
{0x00000007 63 [SE So5EI_priority_layer_info_present_flag = 1 (bitstresm walues: length=1 bits. ScSEI_priority_laver_info_p
(00000000759 [SEL SoSEL_priority_id setting_flag = 1 (bitstresm valuss: length=1 bits, SoSEL_priority_ic_setting.tlag=0xl 9
(000000007, 4) [SEI ScSEI num_lavers_ minusl = 7 (bitstream values: length=7 bits, ScSEI num layers minusl=0x3)
{0xD0000008' 5] [SEL So5EI_layer_id - 0 (bitstream values length=1 bits, ScSEL_layer_id=Dxl)
{0x00000008 4] [SEL ScSEI pricrity_id = 0 (bitstresm values: length=g bits, ScSEIL priority_id=0x0)
{0xD0000003 89 [SE S55EI discardable flag = U (bitstream values: length=1 bits, ScSEI dissardable flag=0x0)
(000000009 5] [SEL So5EI_dependency_id =  (bitstrean values: lemgth=3 bits. ScSEI_dependency_id=Dsld
(000000009, 2} [SEL ScSEI quality id = 0 (bitstream values: length=d bits, ScSEL quality_id=0xD)
{0xD000000A 5] [SEL SoSEI_temporal_id = 0 (bitstrean values: length=3 bits, SoSEItemporal_id=0x0)
(00000000 3) [SEL SSSEI_sub_pic_layer_tlag = 0 (bitstream values: length=l bits, SoSEI_sub_pic_laysr_flag=0x0)
(00000000, 2} [SEI SoSEI sub_reglon. layer flag = 1 (bitstveam values: length=1 bits, SoSEL sub_region_ layer flag=Dxi)
{0xD000O00A 1] [SEL SoSEI_iroi_division_info present_flag = 0 (bitstream valuss: length=1 bits, SoSEL iroi_divisicn_info_pred
{0x00000004, 09 [SEL SeSEI profile level info present_flag = 1 (bitstream values: length=1 bits, ScSEl profile lewel info pred
{0xD00DOO0B. 7] [SEI SoSET bitrate info present_flag = 1 (bitstream valuss: length=1 bits, ScSEI_bitrate_ info_present. flag=lw
{0x0000000B 6} [SEI SoSEL_frm_rate_inio_present_flag = 1 (bitstrean values: length-1 bits, ScSEI_frm_rabe_info present_ilag—
{0xD00D0O0B, 5} [SE ScSEI frm_size infc present flag = 1 (bitstream values: length=1 bits, ScSEI frm size info present_flag-b
{0xDODDOODB. 4] [SEI SoSEI_ layer. dependency_info_present_flag = L (bitstresm valuss: length=1 bits, SSSEI_layer_dependency_ird
(000000008 3} [SEI SoSEI pevanster_sets_info_present_flag - 1 (bitstrean values: length-l hits. ScSEI_parameter_sets_info_rd
{0xD000000B. 2} [SEI SSEI bitstrean_restriction info_present flag = 0 (bitstream values: lengthel Bits, ScSEI_bitstrean resth
{0xD000000E. 1) [SEI SoSEL_ewact_inter_layer_pred_flag = 1 (bitstream valuss: lemgth-1 bits, SoSEL emach_inter_layer_pred flod
{0x0000000B, 0) [SEL ScSEI layer comversion flag = 0 (bitstrean values: lengthe=1 bits, S-SEL_layer comversion flag=0%0)
{0x0000000C. 7] [SEL SSEI_layer_output_flag = 1 (bitstream values: length=1 bits, ScSEI layer_output_flag=0x1)
{0x0000000C) &) [SEI ScSEL layer_profils_level idc = 66 (bitstrean valuss: length-24 bits, ScSEI_layer profile level_ido=0xi
{0xD000000F, 6) [SEL ScSEI awg bitrate = 857 (bitstream values: length-16 bits, ScGEL avg bitrste-0x353
{0xD0000011.6) [SEI SoSEI mam_bitrats layer = 0 (bitstream values: length=16 bits, SoSEI_max_bitrats layer=0x0)
PEECILELERCRE ScSEI nax bitrate laver remzesentation - 0 (bitstzean velues lenvth™lé Bats. ScEEL azx bitrate lever 2o

1641-006

Figure 16: H.264/SVC example, at start of byte stream (full MTS4EA Trace view
window)

B | I Line rumbers | Find:  Frev Nextlr\f'Ermr ¥ Waming W Frame [~ Test

FmﬁllMama AhﬂlmeEIGDEIMEIDETIPwdlEuﬁﬂIFﬂﬂwimBFda

!“Summaw Hmmgmms” Jﬂfﬂi Export I

Standard: H:263;
Frame size: 352x288
File=size: 808 kByvtes

=== = Frams=1 ===
(DHDDDDDDDD,?) EL, {263} PICTURE START CODE (PEC)
(0=00000002,.1) [VPS] Frame=1l: temporal_refersnce (MP4) ~ TREF (263) = 1: Cumul
(000000003, 1) [VPS] 1-O-ssi-dci-fpfir-=f (HMF4) ~ PTYFE {263) = 0xB3

inf] picture =ize 1= CIF (3}

rest of ptype = 0=x0

Intra picture

(0=00000005,4) [VPS] POUANT= 4 (0=4)
(000000006, 7) [VES] CPM=0
(0=z00000006,6) [VPS] pei = 1
(0=x00000006.5) [VFS] psupp (MP4) » ps=pare (263) = 0=xlf
(0=00000007,5) [VES] pei = 0

GOB] GUB=0 Start; number of MB==22
(0z00000007,4) [ME ] mchpo i = 0x3

ME METYPE = 2
(0=z00000007,4) [ME HE=0: GOB=0: mbty = 3; chpc 0:¥ = 1:1 (bit=s=tream walues:
(0z00000007,1) [HME CBEY (263 or 261) YD Yl ¥ Y3 = 1:1:1:1 (bitstream values:
ME GOB=0; ME=0; pattsrn ¥0:¥1:¥2:¥3:0:¥ = 1:1:1:1:1:1

(0z00000008.7) [BLE] (ME: 0: GOB: 0) DC term is &80

BLE] MB=0: GOB=0

BLE] VLC table:
BLE] VLC table:
BLE] VLC table:
BLK] VLC table:
BLE] VLC table:
BLE] VLC table:
BLKE] VLC table:
BLKE] VLC table:
BLE] VLC table:
BLE] VLC table:
BLE] VLC table:
BLK] VLC table:
BLE] VLC table:

Level=—47

Level=-8; table index=7
Lewel=-11; table index=10
Level=9: table index=8
Lewvel=9

Level=9

Level=-9: table index=8
Lewel=-7; table index=6
Lewvel=7; table index=t
Lewvel=-2; table index=13
Lewel=1: table index=0
Level=—4: table index=3
Lewvel=-1; table index=12

<

=kip = 0

length=3 hit= +
length=2 bits.+

|4

|

Figure 17: H.263 example, at start of bitstream
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Parsellnlerprel Alerll Flamﬂ GOE I B | DT |Pixe||BufFer| Fidel\lyl 4B Fidelity ISummaw Hislugramsl zerlrats "
(0=x0000002E, 3y [PCE|NSC zero_bit = '0°

(0=0000002E, 2 [PCE|NSC zero_bit = '0°

(0=z0000002E, 1 [PCE|NSC zero_bit = ‘07

(0=0000002E, 0y [PCH|NSC zero _bit = "0

M 0=0000002F.7) [EUD|USD start_code = Oxlb2. [EEM dats_start_code
(0=00000033,7) [EUD|USD CC_SCTEZ20_Header = Ox381
(0=00000035,7) [EUD|USD CC_count = 0Ox2

(0=x00000035.2) [EUD|USD CC_priority = 0z0
(0=x00000035.0) [EUD|USD CC_field_number = 0=l
(0=00000036.6) [EUD|USD CC_line off=set = 0Oxb
{0=00000036.1) [EUD|USD CC_608_0dd_Parity_Bit = Oxl
(0=00000036,0) [EUD|USD CC_R08_Data = 0x28
(0x00000037,1) [EUD|USD CC_608_0dd Parity_Bit = 0x0
{0=00000037.0) [EUD|USD CC_608_Data = 0Oxd
{0=00000038.1) [EUD|USD CC_marker bit = 0=l
(0=00000038,0) [EUD|USD CC_priority = Ozl
(0=00000029 &) [EUD|USD CC_field _number = 0=2
(0=00000035, 4) [EUD|USD CC_line offsst = 0xzb
(0=00000034,7) [EUD|USD CC_608_0dd Parity _Bit = 0=0
(0=00000034, 6) [EUD|USD CC_608_Data = 0x29
(0=x0000003E.7) [EUD|USD CC_608_0dd_Parity_Bit = 0=0
(O0=x0000003E.6) [EUD|USD CC_608_Data = 0z4
{0=0000003C.7) [EUD|USD CC_marker bit = Dzl
(0=0000003C. &) [EUD|USD CC_non_real_time wideo _count
(0x0000003C, 2y [EUD|USD CC_sctel?l_reserved_1lbit = 0=
(0x0000003C, 1y [EUD|USD CC_scte?l_reserved_lbit = 0=l
(0x=0000003C, 0y [EUD|USD CC_scte?l_reserved_lbit = 0=l
(0=z0000003D,7) [EUD|USD start_code = 0zlb2: ussr_data_start_code
(0=00000041,7) [EUD|USD CC_ATSC user_data = 0x474132934
(O0=x00000045,7) [EUD|USD CC_user_data_type_code 0=3
(0=00000046,7) [EUD|USD CC _process em data_flag = 0Ozl
(0=x00000046,6) [EUD|USD CC_process cc_data_flag = 0Ozl
(0=x00000046.5) [EUD|USD CC_additional_data_flag = 0O=0
(O=x00000046. 4) [EUD|USD CC_count = 0xl14
{0=00000047.7) [EUD|USD CC_em_data = Dxff
(0=00000048,7) [EUD|USD CC_marker _bits = 0=xlf
(0=x00000048, 2y [EUD|USD CC_walid = 0=l

{0=00000048.1) [EUD|USD CC_type = Ox0

{0=00000049.7) [EUD|USD CC_608_0dd Parity_Bit = Oxl
(0=00000045 &) [EUD|USD CC_e08_Control _Code = 0Oxld
(0=0000004% 7) [EUD|USD CC_e08_0dd_Parity_Bit = 0=0
(0=00000044 &) [EUD|USD CC_e08_Control_Code = 0O=20
(0=00000048,7) [EUD|USD CC_marker_bits = 0xlf
(0=0000004F, 2y [EUD|USD CC_walid = 0Ozl

(0x0000004E. 1) [EUD|USD CC_type = 0zl

(O=x0000004C.7) [EUD|USD CC_608_0dd_Parity_Bit = 0x0
{0=0000004C. &) [EUD|USD CC_E08_Control Code = OxlS
{0=0000004D.7) [EUD|USD CC_608_0dd_Parity_Bit = 0x0
(0x0000004D. 63 [EUD|USD CC_608_Control_Code = 0x20
{0x0000004E,7) [EUD|USD CC_marker bits = Oxlf
(0=z0000004E, 2 [EUD|USD CC_walid = 0=l

Figure 18: MPEG-2 example, with closed caption content, at start of bitstream

A context-sensitive menu (Interpret & Parse Bitstream only) allows you to go to
the area in another view which corresponds to the area that has been selected in
the Trace file. The CU size distribution and QP variation options are enabled

for H.265/HEVC streams only.

BT -

4= Synchronise views

Video scale

oy Stream edit

A Alert log
&¥ Video Mavigator
B Trace

F& Fidelity

[l Bits per frame

fr++ Audio waveform
[E Stream Structure
[ CU size distribution
QP variation

NOTE. This right-click context-sensitive menu is only active in the Trace/ Interpret
and Trace/Parse Bitstream trace files.
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Alerts [all standards]. When selected, this option filters alerts and provides the
alert level, hex address, title, identity, and description.

||3|| ¥ Line numbers | Find:  Prev | Mest| ™ Emor W Waming WV Frame [ Test I
Paﬁl\mamﬂlAbd mealGDBIMBIDETlPNQIBUHHIFmﬂwlMBFmanﬂSummaw Hmmgmmsnl FME|

Expart

001 Standard: HFEG-4, Adwanced Simple ProfilesLewel 2
002 Hethod 1 quant. GHMC

003 Frame size: 352=288

004 Filesize: 355 kBytes

006 WARNING {0=0000000%.1): Incorrect stuffing bits (ID: 33002}
007 WARNIHG: first bit of stuffing bits is not '0' at bit 1 at position 0x9 (dec. 9).

nn9
010 ================================ Frame=] ================================
011
012 ================================ Fyrape=2 ================================
013
014 ================================ Frape=J ================================
01k
0lf ================================ Fygpe=4 ================================
01z
018 ================================ Fyape=} ================================
019
020 ================================ Frame=f ================================

021 WARNING (0=00001C04.7): WCV owerflow (ID: 33015}
024 WARNING (0=00001D51.7): WCV owerflow (ID: 33015}
027 WARNING (0=00001E74.7): WCV owerflow (ID: 33015}

030 WARWING {0=00001F9B.7): WCV owerflow (ID: 33015}

022 Video Complexity Verifier model has owerflowed by 198.0 MacroBs at times 0.000s.The overflo

025 Video Complexity Verifier model has owerflowed by 396.0 HacroBs at time 0.033s.The overflo

028 Video Complexity Werifier model has owerflowed by 198.0 MHacroBs at time 0.067=.The overflcs

031 Video Complexity Verifier model has owerflowed by 396 .0 MacroBs at time 0.100= The owverflc?

n3z
033
034 ================================ Fygpe=7 ================================
035
03 ================================ Frame=d ================================
naz o
L] i} >
=121
-l
{ 02D 7 r_data = (e
{0xB00D004S _data_type_code
{0x(000004E . 7 CC_process sw_dats_{la
{0x00000046 CC_process_co_data_flag
{0xDOOD004E
{0xBO0B004E
=l
&
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Frame summary
[H.265/HEVC, H.264/AVC,

MPEG-2, and H.263]

or

VOP summary [MPEG-4]

If this level of Trace is selected, then the Frame summary is output to the file,
specifying the number of bits generated, the index of the decoded frame, the frame
type, the temporal reference (if appropriate) and other data.

This example is for H.263, where Tref is used.

Trace: h263_1_video.vpt

] I > wie::]EFrame GOB Filterl% Export... l
Standard: H.263, A
Frame size: 352x288 =
Filesize: 808 kBytes =
EEEEsEEEsrrrsEEssrEsrensrrrrnes Enamesl srsrersssssrrrsr e srEEEEEEEEEES
Frame 1 I Frame (Tref= 1) in 99118 bits
========s============s=========== Frape=2 ==============s==================
Frame 2 P Frane (Tref= 9) in 15309 bits
Bl sl el bl el sl el el i L e e b b b b ]
Frame 3 P Frame (Tref= 11) in 17525 bits
s============s======s=s========== Frape=4{ ===s==s=====s===s=====s=s=s===s======s==
P Frame (Tref= 13) in 13595 bits
R el bl ol bl LT b e e b
P |Frans (Trefl= 14% in 18529 b=
Dispalyed frame number Temporal reference (Tref) Number of bits used in encoded
frame (first frame must be an
Frame type Intraframe, hence its size)

MTS4EAV7 User Manual

MB row summary [H.264/AVC, MPEG-4, MPEG-2] or GOB summary [H.263] or CTU
row summary [H.265/HEVC]. This Trace outputs summary data for each horizontal
row of MacroBlocks/CTUs, starting from the top of the frame and working
downwards.

GOB= 7: frame= 1:top-field with 45 MBs and took 20670 bits -
GOBE= B: frames= ctop-field: with 45 HB= and tosk 20463 bits
GOBE= 9: frame= ‘top-field: with 45 HBs and tock 18810 bits

GOB=10: frame=
GOB=11: framss=
G0E=12:. frame=
GiE=13; frame=
GOE=14: {rame=
GOBE=15: [rame=
GOB=16: frames=
GOB=17: frame=
GOB= 0 frame=

‘top-field; with 45 HBs and tock 18779 birs
top—fimld: with 45 MB=s and toock 18318 bits
itop-field: with 45 HEBs and took 17346 bits
ctop-field; with 45 HBs and took 16173 bits
ctop-field: with 45 MBs and took 167B6 bits
itop=field: with 45 HBs and took 14456 bits
itep-fimld; with 45 MB= and took 13293 bits
ctop-field: with 45 MBs and took 18532 bits
‘bottom=field: with 45 MBs and took 1186 bits

e et e e Bt et et S B e b

GOBE= 1: frame= bottom—field: with 45 HB= and took 1675 bits
GOB= 2! frame= ‘bottom-fileld: with 45 HEx and took 1843 bats
GFJH= 3. frame= ‘bottom=field: wvith 45 HBs and took 1982 bits
GOH= 4: frame= ‘bottom—fimld: with 45 HB=s and took 2227 hits
G0E= 5. frame=- ‘bottom=field: wvith 45 MBs and took 2512 bats
GOB= 6 frame= ‘bottom=fimld; wvith 45 MBs and took 4806 bits
GOE= 7 frames bottomn—fisld: with 45 MB= snd took 6014 bits
G0E= B: frame= bottom=field: with 45 HBs and took £319 bats
e §: frasas bt b fimld: with 45 WRs and tosbk 62371 hits s

Figure 19: MPEG-2 example (interlaced example with top and bottom fields)
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Irace: h63_ J.vpl r-..lrn ”‘5.;

I Lnenurbe: | Find Pov| Hest | P Enee  F Wareg W Fiame [ Tewt

GOB= 0; Erameas l, segmnent= 0 wikth 22 HB=2 and took 5524 bBiks -~
GOBE= 1! frames= 1, megment= 0 with 22 HBs and took 10223 bits

GOH= 2. framas 1l segmant= 0 with 22 HEBE and toak 14413 bits

GOB= 3 framss 1l megrent= 0 with 22 HB=z and took 188210 bits

COB= 4 frame= l: segment= 0 with 22 HB= and took 23535 bits

GOE= 5 frames 1, megment= 0 with 22 HB= and took 28331 bits

GOB= &: frames= l: segment= 0 with 22 HBEs and took JF4158 bits

GOBR= 7. frame= l, =egrent= 0 wvith 22 HB= and took 42661 bits

GOE= 8 {rams= 1l segment= 0 with 22 HPs and took 49835 bits

GOE= 9. [ramm= 1l segment= 0 with 22 MBm and took 55989 bits

GOE=10; frams= 1, megment= 0 with 22 HBs and took &070& bits

GOE=11_ f{rames= 1. segment= 0 with 22 HB= and took 63689 bits

GOE=12 {frames= 1, megment= 0 with 22 HBz and took &580% bits

GOE=13: framss= l. megment= 0 with 22 HB=z and took S6684 bite

GOBE=14; {rame= 1; segment= 0 with 22 HMBa and took 47584 bits

GOE=15%: frams= 1l segment= 0 with 22 HBE= and took 69393 bits

s TR rames 1 eyt s 0w b 3 Mbm mwed Rk F1E7I R b et

Figure 20: H.263 example
(See page 126, Segment [H.263 only].)

E Trace: heve_2_video.wpt @
B | | [ Line numbers | Find:  Prev | Mext| ¥ Emor W “warring W Frame [~ Test: I

Parse | Intarpratl Alaﬂ Framne I CTU rowe CTL | Transform I F’iHE|I Bulfarl Fidalityl CTU Fidelity I Sumrnary Histogramsl Filter I
Standard HEVC, Main Profiles Hain Tiers Level & -
Frame size: 1280=720 D

Filesize: 358 kBytes

dimension
40 CTUs of mazimun dimension 32x32 and took 5093 bits
40 CTUs of maximun dimensicon 32x32 and took 4668 bits
40 CTUs of maximun dimension 32x32 and took 3826 bits
40 CTUs of maximun dimension 32x32 and took 3291 bits
40 CTUs of mazimum dimension 32x32 and took 3654 bits
40 CTUs of ma=imum dimension 32x32 and took 5459 bits
40 CTUs of maximun dimensicon 32x32 and took 6897 bits
40 CTUs of maximun dimension 32x32 and took 7332 bits
40 CTUs of maximum dimension 32x32 and took 7868 bits
40 CTUs of maximum dimension 32x32 and took 7445 bits
40 CTUs of mazimum dimension 32x32 and took 6556 bits
40 CTUs of mazimun dimension 32x32 and took 7397 bits
40 CTUs of maximun dimensicon 32x32 and took 8747 bits
40 CTUs of maximun dimension 32x32 and took 7828 bits
40 CTUs of maximun dimension 32x32 and took 7587 bits
40 CTUs of mazimum dimension 32x32 and took 8631 bits
40 CTUs of ma=imum dimension 32x32 and took 7100 bits
40 CTUs of maximun dimensicon 32x32 and took 6238 bits
40 CTUs of maximun dimension 32x32 and took 6656 bits
40 CTUs of maximun dimension 32x32 and took 6082 bits
40 CTUs of maximun dimension 32x32 and took 7316 bits
40 CTUs of mazimum dimension 32x32 and took 2960 bits

dimension 32x32 and tock 440 bits
naximun dimension 32x32 and took 664 bits
with 40 CTUs of mazimum dimension 3232 and took 433 bits -

Figure 21: H.265 example
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MB/CTU summary. For each MacroBlock/CTU, this option provides the location
of the MacroBlock/CTU (column and row, frame), the type of coding used, the
quantizer used, and the number of bits used. MB/CTU col=0, MB/CTU row=0 is
the top left MacroBlock/CTU in the frame.

HE eol= 0; ME rows 0 Framas 1; is wyps Intea I_d=d { 0)F; with J=28 a=d teosk B39 biks
MB col= 1: MB vows B. Frame= 1: i itype Intra I_dxd [ 0F, with Q=28 azd tosk 219 batm
KB col= 2: MB rowe 0: Frams= 1: is typs Intrs I_dxd [ 0F; with O=20 srd took 120 bits
KE col= 1; ME rows 0 = 1; Intra I_dwd [ 0)F; with 0=28 s tool 112 baks
ME col= 4. MB rows 0. Franas 1: Intea I_4dxd [ OF: with Q=28 acd tock &70 bits
KB col= 5: ME rows 0. Frames 1: Intrs I_dxd [ OF: wath 0=28 and tock 581 bats
KB col= 6. MB row= 0. Frame= 1: Intra I_dxd [ 0. with O=28 and took 502 bats
KB cols 7; MB rows 0 Framss 13 Intra I_léxlé_ 2 1_0 ( 7p, with Q=28 amd tooh 39 bata
HE col= 8: MB gows 0. Frames i Intra [_4dxd [ OF; with Q=30 and tosk 162 bite
HE col= 9 MB row= 0: Frame= 3 Entre [_dxd [ 0F; with O=20 and took J65 bats
HE col=10; HBE row= 0 1; Entra I_léwl6_1_1_1 (1%} with 3=28 ard tock 102 bits
HB eol=ll; HME raws Q; Frama+ 1; Intra [_dxd [ OF; with O0=28 azd vesk 263 bits
HE col=12: WB sows 3. Frame= I Intra I_dxd [ 0F: with Q=38 azd tock 247 batm
KR col=13: B row= 0. Frame- Xz Entre I_1dwlf_1_2 1 (22); wath O=20 and kRook 212 bats
KB col=14; ME rows 0O = 1 Intra I_dnd [ B); with 0=28 ard tonl 291 bats
ME exl=15. MB rous 0. Franas 1 Intea I_d2d [ OF: with Q=28 apd tosk 215 bits
KB col=16. MB rows 0. Frames 1i Entys [_dxd L OF: wath O=28 and tock 182 bits
MB col=17: MB rov= 0. Frame= 1 Intra I_dxd [ OF: with O=28 and took 363 bats
KB col=18; MB rows 0 Framss 1 Intea I_dxd [ 0F, with 0=28 azd vook 404 bits
HE ool=19: MB gyowe 0 Frame= 1. Intya [_4x4 ( 0. with Q=30 acd tock 761 kits
HE col=20: MB row= 0: Frase- 3 Entre [_dxd [ 0)F: with O=20 and took 615 bats
HE col=21; HB row= @, 1; Enira I_dxd { 0F: with =28 ard tock 422 bats
HB eal= . HME sows 1; Fraws+ 1; Intra [_4xd [ OF; with 0=28 azd tesk 234 bits
KB col= 1. WE sows 1. Frome= 1: Intra I_dxd L 0F: with 0=28 and tock 76 batm
KB col= 2: HB rowe 1: Frame= 1: Entras I_1doclf_0_0_1 @13} wath O=20 amd took 57 bats
MBE col= 1. ME wows 1) = 1 Intra I_dnd L 0)F; with 0=28 awd tool 296 bats
ME ceol= §: MB rows 1: Franss 1 Intea I_dxd [ Op: with Q=28 asd tosk 400 bits
Kb col= 5. ME rows 1. Frames 1 Entys [_dxd [ 0F: wath O=28 and tock 311 bats
MB col= 6. MB rov= 1. Frame= 1 Intra I_dmd { @F: with O=28 amd took 652 hats
KB col= 7 ME zows 1, Framss 1 Intra I_léxle 0 _2_1 (21}, with Q=28 spd took 69 bata
HE ool= 80 MB powe L Frame= 1. Intpa [_LEx16 0_2_.1 (21}, with Q=38 azd took 167 kite
KE col= 9: MR rows 1: Frame= e Intrs I_dxd [ 0F: with 0=20 and took 403 bats
HE col=10: HE row= 1. Frame= n 5 Entra I_dxd [ 0F; with =28 ard tock 204 bais
Figure 22: H.264/AVC example

MB col= 0: HB rowe 0. Frame= 1; iz type INTRA ; with Q=16 and took 47 bats

MB col= 1. HB rows 0. Frame= 1. iz type INTRA o with Q=16 and took 36 bats

HB col= 2: HB zows 0. Frames 1 iz type INTRA : owith Q=16 and took 30 Bats

WB col= 3. HB rowe O, Frame= 1. is type INTRA o with Q16 and took 71 bats

MB eol= 4: MB rows O, Frame= 1: is typs INTRA : with O=16 and teok 48 bits

HB cal= 5: HB row= 0, Frases= 1! is typa INTRA : with O=16 and took &9 bits

MB col= &. MB rows O, Frame= 1. is type INTEA : with Q=16 and toock 120 bats

ME col= 7. HE rov= 0, Frame= 1. i wypa INTEA : with Q=16 and took 145 bats

ME col= #. HE rov= 0; Frame= L. is type INTEA : with Q=16 and took 176 bats

HE col= 9. HE rov= 0; Frase= 1. 1= type INTEA : with O=16 and took 177 bats

HE col=10; HE row= 0; Frame= 1. is type INTEA o with Q=16 and took 267 bits

ME col=11l: HE row= 0, Frams= I; is type INTEA o owith Q=16 and took 134 bats

ME col=12: HE row= 0; Frams= 1; 1s type INTEA ;o with Q=16 and took 223 bats

ME col=13: HE row= 0; Frams= 1; i1z vyps INTEW o owith Q=lé and ook E2 hats

ME col=1§: KB row= 0; Frama= 1; 1s typs INTEA 1 -:i.th =1t and took Y5 bats

HE col=15: HE rowe 0; Frame= 1. is type INTRA ; with Q=16 and took 39 bits

HE col=lé: HE row= 0. Freme= 1. is type INTRA o with Q=16 and took 163 bats

HE col=1?. HE row= 0. Freme= 1. iz type INTRA o with Q=16 and took 1) bats

ME col=l8. ME rowe 0. Freame= 1. is type INTRA ; with O=16 and took 37 bats

HB col=19: MB rowe 0. Frame= 1. is type INTRA ; with Q=16 and took 145 bits

ME col=20: HE rows 0. Frame= 1. is type INTRA . with Q16 and took 111 bits

HB col=21: HB rows 0: Frame= 1! i typa INTRA : with O=16 and took 161 bits

HE col= 0: HE row= 1: Frame= 1. is type INTRA . with Q=16 and took 144 bats

ME col= 1. HE row= 1. Frame= 1. is tvpe INTRA : with Q=16 and took 48 bats

ME col= 2: HB row= 1. Frame= 1. is typa INTEA : with O=16 and took 48 bits

ME col= 3; HE row= 1, Frames= 1, 1s types INTEA : with Q=16 and took 90 bats

ME col= 4; HE row= 1, Frames= 1, is typs INTEA . with Q=16 and took 199 bats

ME col= §: HE row= 1, Frame= 1; is typs INTEA ; with Q=16 and took 213 bats

ME col= &; HE row= 1, Framss 1; 1s type INTEA ; with Q=16 and took 147 bats

HE col= 7: HE rowes 1, Frames 1) is typs INTEA . with Q=16 and took £l bats

HE col= 8:; HB rows 1, Framss 1) is typs INTEA . with Q=lb and ook 79 bats

Figure 23: MPEG-4 example
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E Trace: heve_2_video.vpt

By B | [~ Line numbers | Find  Prev | Mewt | W Enor FWam\ng ¥ Frame I~ Teut: I

Parsel \nterpret' A\eﬂ Framel CTU rowe § CTU | Transform I F‘\xe\l EulfelI Fldellty' CTU Fidelity I Summary H\stogramsl Filter |

Standard:
Frans size
Filesize:

HEVC. Main Profiles Hain Tier~ Lewvel &
1280x720
358 kBytes

It bt s b b e e e e

SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=
SlicelD=

TilelD=

Fiai
I
i
m
=
=]
[
L R R e e = =T =R ==Y

Ho.
Ho.
Ho.
Ho.
Ho.
Ho.
o
o
o
o
o
Ho.

Ho
Ho
Ho
Ho

Ho.
Ho.
Ho.
Ho.
Ho.
Ho.
o
o
o
o
Ho.

Cls= 1;Min
Cls= 1:;Min
Clz= 1;Min
Cl=z= 1;Min
Cl=z= 1;Min
Cl=z= 1;Min
Clz= 1;Min
Clz= 1;Min
Clz= 1:Min
Clz= 1:Min
Cls=  1:Min
Cl== 1:Min
Cllz=  1:Min
Cll==  1:Min
Cl==  1:Min
Cl==  1:Min
Cls= 1;Min
Cls= 1:;Min
Cls= 1:;Min
Clz= 1;Min
Cl=z= 1;Min
Cl=z= 1;Min
Clz= 1;Min
Clz= 1;Min
Clz= 1:Min
Clz= 1:Min
Cls= 1:Min

Figure 24:

H.265 example
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Transform level [H.264/AVC] or DCT level [MPEG-4, MPEG-2, and H.263].

NOTE. In H.264/AVC the report is of transform coefficients that are not DCTS.

For MPEG-4, and H263 this gives three sets of information:
B Before dequantization = the values of the DCT coefficients in the bitstream

B After dequantization = the before values after they have been multiplied by
the quantizer matrix

before dequanti=zation (MB=0; GOB=0; Frame=1. Block=¥Y0)
a

18 oo 0
-2 -1 0 0 0
_} g g g g Block Y0 before and
i 0o o o a0 ot
e i i i By after dequantization
o o 0o o 0
oo 0 0 0 i
after deguant (MB=0: T ; Block=¥0) guant=1
432 0 0 0 0 0
-68 -3¢ 0 0 @ o 0
40 0 0 0 @ o a
—-4Z 0 0 0O 0 0 0 0
44 0 0O 0 0o 0 0 0
oo 0 0o o 0 o 0
o o 0o o0 o 0o o 0

B recon_dct = the inverse DCT residual values, before summing with any
prediction. The data is written into the file in two separate places - the second
part is below:

2l Blocks Y

In H.264/AVC the report is of transform levels:
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layals (MEB: 0; Frams=:

-2816

—640
0
0
i}
(HB: 0:
0
1]
1]
0
(HE: 0:
0
0
0
o
(HB: 0O;
0
1]
[1]
0
(MB: 0:
0
1}
1]
0
(MB: 0:
0
0
0
1}
(MB: 0O;
0
1]
0
0
(ME: 0:
0
n

-256

Frame:

B i

[=X=]=R=LH

-3

[
(=N =F ==L

=
g
8
o

T
b

g
3

o
-
i
=

(= =] =R=LER=R=]==1E

=
(=X =] =N8=LH

=1
-

[=X=]=R=EH

Block 0:¥0)

Block 0:¥1)

Bleck 0:72)

Block 0:Y3)

Block 0:1)

Bleck 0:V)

Block 1:¥0)

Block 1:Y1)

In MPEG-2 the data is reported in the following format:

Using default intra quantiTer matrix:
& 16 1% 29

22 26 27 kL
16 16 22 24 27 29 34 37
19 22 26 27 29 34 34 38
22 22 2 27 29 34 37 4D
22 @6 27 29 32 35 40 48
6 27 % 32 3/ 40 48 5§
e 27 29 34 38 46 56 69
27 29 35 38 4 B 69 83

Usimng default non=intra quantizer matrix:
6 16 1% 16 16 16 16 1%
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16
16 18 16 16 18 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 1l& 16

ICT cosfficients for HB 0 {x=0, y=0}, block YO

Before dequantisation: fter dequantisation: After inverse transfc

=BE 1] 0 0 [i] a a o =588 a 1] o e 0 L] a =05 =86 =86 =86 =B&
o] L] o 0 0 Q o o ] 0 o o o0 1] 1] =f6 =86 =26 =26 =BG
Q '] & 0 0 Q 0 ] 0 Q o o @ 0 Q 1} -85 -86 -86 -8& -B&
o 1] 0 0 0 Q o o 0 ] o o o 0 o a -i6 -86 -86 —-86 -B&
o 1] o 0 0 1] o 1] 0 ] 1] o [ I | 0 Q -85 -86 -86 -86 -8E&
o 1] 0 0 ] 1] o 1] 1] 1] i} ] e 0 1] o =06 =86 =86 =86 -B6&
B 0 0 0 0 & 0 0 o o 0 o o 0 @ 0 =85 =86 =86 =86 =86
B o 0 0 @ 0 0 e o @ o o 0 @ @ =6 =86 =86 =56 =B

ICT comffacients for HBE 0 {x=0. y=0}). block Y1:

Bafore deguantisation: After dequantisation: After inverse transfc
19 =43 =10 0 =1 a i} 1] 152-420-118 0 =16 0 1] a - =4 =9 24 E1
-4 4 =1 0 0 8 0 0 =40 40 =13 0 @ @0 @0 @ =70 =53 =16 17 43
g o @ 0 0 @ @ 0 0 o ¢ @ o o @ @ =80 =54 =18 14 41
2 =1 0 0 a a 1] ] 27 =13 1] o o 0 1] a =76 =50 =14 21 dE
1 o o0 0 a a o o 13 1] 1] o o 0 L] a =7l —d48 -10 26 &7

NOTE. This can generate a lot of data.
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Pixel level. This lowest level of Trace provides the output pixel values in 8x8
blocks for the video decoding process.

[inf] recon_mb ¥0 (MB=0: GOB=0. Frame=1)
11 46 3 5

a9 43 57
3. 37 38 41 50
42 42 44 45 51
53 53 54 55 57
53: 537 2027 51 49
50 49 48 46 40
67 66 64 61 52

Reconstructed pixel data (in

Fra’“('?”/ the 8x8 block)

43 48
48 48 43 48 48 48
48 48 43 48 48 48
48 48 43 48 48 48
48 48 43 48 48 48

[inf] recon_mb Y2 =0. GOE=0;

26 Kges i 0 ch B 6 Lo G o0 R, e o e

o EEAC e DA e e s A i DA o A s A A
F23: k2g: Fadr b2ar b2gc baa a2y ko
123 123 123 123 123 123 123 123
% e 0 i i B .0 R 0 i e 0 AR e
123 123 123 123 123 123 1213
123 123 123 123 123 12
123 123 123 123 3123 123

[inf] recon_mb ¥3 (ME=0; GOB=0; Frame=1
100 99 95 93 90 8k B84 83
135 134 131 129 126 123 121 120
136 135 134 131 130 128 127 12
119 119 118 118 117 11e 114
123 123 124 124
121 122 123 125
111 112 114 117
116 117 120 123
[inf] recon_mb u
127 127 127 127
118 118 118 1118
129 129 129 129
162 163 162 163
187 187 187 187
191 191 190 191
191::19% 191191
197 197 197 197
[inf] recon_mb v (MB=0; GOB=0; Frame=1)
144 144 144 144 144 144 144 144

147 147 147 147 147 147 147 147

Frame=1 Blocks shown for:

= Y0toY3values

. U values

123
= Vvalues

NOTE. This can generate a lot of data.
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Frame fidelity [H.265/HEVC, H.264/AVC, MPEG-2, and H.263] or VOP fidelity
[MPEG-4]. This provides a Trace output of the fidelity analysis frame-by-frame.
(See page 236, Video fidelity enable....)

lrace: mp?_3 (rame Tidelity. vpt

i=1]:3

I Line rambers Find: ﬁuvl Mest | W Emor W Waming W Frame F‘Tou
Frame, Figld. PSHR 255(Y). PSHR 255(U). PSHNRE 255(V) -~
1. . 19. 3599294, 40 . 358505 ., 42 198238
1, 1, 19.432891, 40 380371, 39 203139
2. 0. 19.271704., 39.174057. 39 793731
2. 1. 19.3924327. 39 327035, 28 206029
3. 0. 19.3022%6. 39.2287237. 40.024129
3 1. 19 386701, 39._190760. JB.S501503
4, o, 19. 309084 , 39 029911, 39 _ 465344
4. 1. 19.379440, 38.843874, 3I8.872233
5. 0. 19.298326., 38 902716, 39 814730
5. 1. 19.395360. 38.875184. 38.79339%
6. 0. 16.8l8166. 36 594331, 34 966477
B, 1. 17 . 076394, 36 449733, 35 073704
. o, 16 . 706058 35.813884, 33, 605645
7. 1. 16.802132, 36.12131%9. 3F3.937102
8. 0. 16.646836. 35.821527. 3¥2 785512
a. 1. 16.745658. 35.376917. 32.579003
9, a. 16 899383, 359401327, 33 _BZ4187
9. 1. 16 852528, 357109258, I3 .7BEEAY
10, 0. -1.000000, -1 000000, -1 000000
10, 1. -1.000000, -1_ 000000, <1 000000
i1, 0. =1.000000, =1.000000. -=1.000000
11. 1. =1.000000, =1.000000, =1 000000
12, o, =1.0000200, =1 _ 000000, =1 _ 000000 0
1 F 1 -1 nnnnnn -1 nnnnnn -1 nnannn

NOTE. The lines in the preceding screenshot for frames 10 and above are empty
because the corresponding YUV file stops at this point (there are no more frames
in the YUV file). The -1 in the trace file indicates that the YUV file is missing.

Some of the example files provided have the necessary corresponding YUV files
for fidelity analysis. (See page 83, YUV source files for example fidelity analysis.)
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E Trace: heve_2_video.vpt E@
B | ™ Line humbers | Find Prev | Nest| ™ Emor ¥ Waming ™ Frame [~ Tes: I
F’arsal Interpratl A\eﬂ Framel CTU me CTU | Tranzform I PierI Buffell Fidelity CTL Fidelity | Summary H\stogramsl Filter |

Standard: HEVC, Main Profiles Main Tiers Lewvel & -
Frame size: 1280x720 B
File=size: 358 kEvtes

Frame. PSHR(T) . PSHR(U) . PSHR(W)

1% .. drnif o QUL e GOV,

== Frame=3 ==

inf
S e e S e e e S S S B e e e S S i S S S i i ST

3 inf inf inf
================================ Frame=5 =s==============================

4 inf inf inf
ittt e ) O 1 T b b b b b

5 inf inf inf
================================ Frame=7 =s==============================

[ inf inf inf
================================ Framne=f ==s==============================

7 inf inf inf
S=============================== Frang=9 =========================-======

8 inf inf inf

Figure 25: Frame fidelity - H.265/HEVC example

MacroBlock fidelity. This provides a Trace output of the fidelity analysis for each
MacroBlock in the frame range. (See page 236, Video fidelity enable....)

lrace: mpd 3 MacroBlock fidelity. wpi

I~ Linenumbers | Find Prev | Ned | ¥ Enoe ¥ Waning B Fiame [~ Teo |
Frame. Field. HB(=). HE(y). DoNR 255(%). FoNR 255(0). FoHE 255(%) =
1. o. 0. 0. 13.314327. A4.639243. 47.741623
1 . 1l 0. 18.394331. 40 193773, 44 986864
i i F 0. 18.514850. 41 45 44 017764
1. 0. = 0. 18 S55591, 46 06 48 55323
1. o 4. 0. 18.488502. 43 42 47 054465
1. 0. 5. 0. 18.500511. 41.07 48 556323
1. . 6. 0. 18.509164. 4137 6349810
1 M 7. 0. 18.379233] 38.24 48788976
i i} a. 0. 18.431187. 41.89 46 EFETOI
1. Q. 9. 0. 18.581447. 47 .16 46 280343
1. g. 100 0. 18.571484. d46.10 50.510586
1: T T 0. 18.853352. 40.11 47 161703
1 o. 1zl 0. 18.663806. 39.91 44 57E923
i 0. 13 0. 18.626451. 48 08 44 . 700412
1. 0. 14. 0. 18 454867, 44 31 47 620020
1; S 0. 18.8143%8. 51.00 46349810 -
1 1] 16 n 18 FRARED d& TS A7 _TFTEAE

NOTE. Some of the example files provided have the necessary corresponding YUV
files for fidelity analysis. (See page 83, YUV source files for example fidelity
analysis.)
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Buffer analysis [MPEG-4 Part 2, MPEG-2, H.264/AVC, and H.265/HEVC]. When
selected, this option traces the buffer analysis.

The data output for the H.264/AVC standard can include multiple picture buffers.
The buffer limit and picture bit rate are supplied at the start of the trace data.
The remainder of the trace data indicates the time and the bits present in the
buffer. Other information recorded includes when bits are removed, and buffer
underflows and overflows. The H.264/AVC trace will only be available if the
stream contains sufficient information to perform the buffer analysis.

The data output for the MPEG-2 standard is the same as for H.264/AVC, but
only one buffer is ever traced.

The data output for the MPEG-4 Part 2 includes a video bufter verifier (VBV), a
video memory verifier (VMV) and a video complexity verifier (VCV). The video
buffer outputs the same data as H.264/AVC, that is, buffer limit and picture bit

rate. The memory and complexity verifiers output their data in macroblock units.

Trace: mpg4 3 video.vpt |Z”E‘E|
B [ Line numbers Find: M Mext | ¥ Emar W waming ¥ Frame [~ Test: ’7
T e e pr D |~ =
Standard: MPEG-4. Simple Profile ~

Resync., Method 1 guant =
Frame size: 352x288
Filesize: 976 kBytes

================================ Framns=] ================================
mmmmmmmmememmecmmmmme-mmmeca=== Fropes2 ==s=ss=s=-e-sssacessscesss-ea-a=

TEm
Picture buffer limit is 655360.00 bits
Ficture bitrate is 393216 bits s

VBV, -1.106771. o.oo
VBV, 0.oooooo, 43535200
VBV, 0.oooooo, 424g48. 00

Picture buffer had 10704.00 bits removed at times 0.00
Complexity buffer limit i=s 396.00 HB
Complexity decoder rate iz 11880 HMBE-=

VCV, 0.oooooo, 0.oo

VOV, 0.oooooo, 39600

Memory buffer limit is 792.00 HE

VMY, 0.oooooo. o.oo

================================ Frams=3 ===s=============================
VBV, 0.0s0000, 45610528

VBV, 0.ogo000, 446825 28

Picture buffer had 9280.00 bits removed at time 0.08

VCV, 0.033333, o.oo

Complexity buffer had 396.00 ME remowsd at time 0.03

VCV. 0.0s0000. o.oo

VCV, 0.0so000, 39600

VMY, 0.033333, 39600

VMV, 0.033333, 396.00

VMV, 0.033333, 39600

VMY, 0.0s0000. 39600

================================ Framg=4 ===s===============s============== "
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For H.265/HEVC streams, in the case that the subpicture HRD parameters are
available in the stream, the buffer details at the subpicture level are also displayed
as part of the buffer trace feature.

================================ Frape=] ===========================
Picture buffer 0 limit i= 368640.00 bit=
Picture bitrate 0 1= 6514400 bitsr=

YEVD | 0.oooooo, 0.on
YEVD . 0.oooooo, 0.oo
YEVD | 0.392513, 241160.00

FPicture buffer 0 limit i= 368640 .00 bit=
Picture bitrate 0 iz 614400 bitss=

YEBYOD | o.oooooo, 0.o0
YEVOD | o.ooooon, 0.o0
DI Index:0

YEVOD | o.oooooo, 0.oo0
YEVOD | 0.100755, 61904 .00

Stream summary [all standards]. A summary of the stream properties is appended
to the end of all traces, unless it is actively disabled.

Trace: mp4asp_3_video.vpt

B [ Line numbers Find: Prev | Newt| W Emor W “wamning ¥ Frame [~ Text

| Inerpret] e Fremee| 608 | 80T Pivel] Bute il | [ Summary Il

================================ Framne=191
Frams=192
Frame=193
Frams=194
Fram==195
Fram==196
Fram==197
Framne=198

Framn==199

Frams=200
Final Strean Sumnnary =

enane:. mpdasp
Standard: HPEG-4
Profile: Advanced Sinple ProfilesLlevel 2
Streamn =ize: 363767 bytes

Width: 352 pizels

Height: 288 pimels

Hunber of frames decoded: 200

Duration: 6633 =

Total bits decoded: 2910136 bits

£

|
=
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Video graph enable... Ctrl+G

222

Analysis aptions ﬁ-l

Fieng ange | Trace  Gatha | Visuad diference/Fidelty | Dircoded video e cutpu |
¥ Evastds
Filrame
fredi_3 1

Dptons:
Spatiad bisME
Spshal bet i MB - coxfad
BV hidlogran
Spatisl avessgs quant
DET Ty
M coded heguency
Bty e frevguency

Graph enable turns on the collection of statistics for display using Microsoft

Excel. It does this by saving the statistics of the

decoding process in an .xls file.

Microsoft Excel is then run and a macro converts the statistics data into graphs,
which are then available in various tabs of Excel.

The collection of statistics varies depending on the standard concerned - for
example, there is no DCT as such in H.264/AVC or H.265/HEVC, so this is not

available:

Analysis aptians ﬁ?l

Fineng ange | Trace  Geopha | Visusd ditererce/Fidedly | Decoded video fle output |
¥ Enabis
Filsname
[ae_2 ks |

Diptons:
Spatial bz ME
Spshal bet i MB - confled
B hidlogram
Spatial aveesgs quant
ME coded hoquency
Erfea ooded frequency

[ e ] coea Bk

Figure 26: H.264 graph
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Video analysis options |
Frame range ] Trace Graphs | Visual d'rf'ferencefﬂdelity] Decoded video file outy 4 | *
v Enable
Filename
[DBLK_A_SONY _3ds D
Options

[ Spatial bits/CTU

[ Spatial bits /CTU coded

] MV histogram

[ Spatial average quant
[1CTU coded frequency

[ Intra CTU coded frequency

QK Cancel Apphy

Figure 27: H.265 graph

Many of these graphs are equivalent to the statistical summaries that can be
overlaid on the final frame, but are presented in a more visual format.

NOTE. The MTS4EA assumes that the Microsoft Excel program is used for
analysis of the provided statistics, and the macro given as part of MTS4EA is
designed to operate with Excel versions 97, XP. and 2000 to 2010.

For H265/HEVC, when the number of CTUs in a frame is more than 10,000, the
Excel macros are unable to convert the statistics data into graphs.
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Frame range tab

224

You can set the range of frames over which the statistics are collected can be
set. (See page 292, Frame range tab.)

Enable. This option enables/disables the collection of the statistics for the Graph
data. When disabled, the Graph tab appears as follows:

Analysis oplions E|
Fiaeng iange | Trace  Gatoha | Wisuad diference/Fidelty | Brcoded viden e cutpu |

[~ Enbiy
Filsnare

I =

Diptaones

Filename. By default, the suggested filename is the same as the base name of the
input video file given the extension .xls.

A different filename can be entered (but not a different file extension), and the
folder where the file is to be stored can be changed by clicking the browse box.

NOTE. An Excel spreadsheet can only be 256 columns wide - if the motion vectors
are outside the range + 127, the values are put into bins to scale the values within
the 256 columns.
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Graphs tab  Spatial bits/MB. This option creates a graph that shows the average bits per
MacroBlock as a contour plot, over a two-dimensional plane that represents the
picture. The contours are plotted in different colors, and the meanings of the
colors are represented in a key positioned at the side of the graph.

Spatial Bits per MB

D 0 = B R e Wi Rk &

NNV 7/

-¥a

Average bils
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Spatial bits/CTU. This H.265/HEVC option creates a graph that shows the average
bits per CTU as a contour plot, over a two-dimensional plane that represents the
picture. The contours are plotted in different colors, and the meanings of the
colors are represented in a key positioned at the side of the graph.

NOTE. When the number of CTUs in a frame exceeds 10,000, the Excel macros
are unable to convert the statistics data into graphs.

Spatial Bits per CTU

t t t
5 6 7 8 9 10 1 12
CTU Columns
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Spatial bits/MB coded. This option creates a three-dimensional pyramidal graph,
where the height of the pyramid represents the average number of bits each
MacroBlock used for each time it was coded.

Spatial Bits per MB Coded

[ o
]
2
3
'l
5
B
7
8
MB Rosis
g
10
1
12
13
14
5004 15
& i 16
_ Llliilllii:'-iy'ﬂ"
Rverage bits D1 23 456 7 8 91011121314 151617 1819 20 20

MEB Colsmns
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Spatial bits/CTU coded. This H.265/HEVC option creates a three-dimensional
pyramidal graph, where the height of the pyramid represents the average number
of bits each CTU used for each time it was coded.

NOTE. When the number of CTUs in a frame exceeds 10,000, the Excel macros
are unable to convert the statistics data into graphs.
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MV histogram. The motion vector histogram creates a graphical representation of
the frequency of use of different motion vectors. This can be used to identify the
range of search of the motion estimator in the encoder. The heights of the blocks
represent the frequency with which the motion vectors were chosen.

MV Histogram
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Spatial average quant. This option creates a graph of the quantizer choice at each
part of the picture. This can be useful for determining poor quantizer control

in certain encoders (often too low quantizers are chosen at the top of pictures,
which then overshoots the bit-budget and then higher quantizers must be used
progressively as the frame is encoded - meaning that the top of the picture is
always coded more accurately than the bottom).

Spatial Average Quant
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DCT frequency [MPEG-4, MPEG-2, and H.263 only]. This option creates a graph
of the frequency with which the different components of the Discrete Transform
Cosine are used. The positions of the transmitted coefficients are recorded and
shown here for each of the six 8x8 blocks that make up the MacroBlock. This
feature can be useful for identifying high frequency noise being transmitted in the
picture because of poor front-end filtering.
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MB coded frequency. This option creates a graph of the frequency of coding of
each MacroBlock. It can help to identify the perpetual encoding of particular
regions of the image due to issues in the digitization process, the rate control
process, or the sensor.
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CTU coded frequency. This H.265/HEVC option creates a graph of the frequency
of coding of each CTU. It can help to identify the perpetual encoding of particular

regions of the image due to issues in the digitization process, the rate control
process, or the sensor.

NOTE. When the number of CTUs in a frame exceeds 10,000, the Excel macros
are unable to convert the statistics data into graphs.
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Intra coded frequency. This option creates a graph of the frequency of intra
coding of each MacroBlock. Over time, each MacroBlock can be updated in Intra
mode every so often (as required in the Standards) in case there is a line error or
a mismatch between encoder and decoder. Encoders that do this more often are
more likely to have better error robustness, although at the expense of more bits
being used (as intra coding takes more bits than inter coding).

Intra Coded Frequency u
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Intra CTU coded frequency. This H.265/HEVC option creates a graph of the
frequency of intra coding of each CTU. Over time, each CTU can be updated in
Intra mode every so often (as required in the Standards) in case there is a line error
or a mismatch between encoder and decoder. Encoders that do this more often are
more likely to have better error robustness, although at the expense of more bits
being used (as intra coding takes more bits than inter coding).

NOTE. When the number of CTUs in a frame exceeds 10,000, the Excel macros
are unable to convert the statistics data into graphs.
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Video fidelity enable...

NOTE. Some options on this tab are different when H.264/AVC High Profile is
used.

This opens the Fidelity analysis tab of the Analysis options:

Enables/disables the Analysis options
visual dlfference/fldelllty. \ Frame range | Trace | Graphs Visual difference/Fidelity l Decoded video file output | Click this box to
andiysts N |~ browse for a
J )

¥ Enable visual difference filename

[ Enable fidelity analysis

Reference filename

Name of uncompressed video —— |quards_yuv
source/reference file Thiz iz an embedded YUY file for use with tutorials. Specifies the

encoding of image

/ samples in the file
E | p

Encoding: | One byte -

Header skip: |0 Bytes
. . ¥ Usze frame rate for synchmsgi
Checkbox specifies that video /
Frame rate: |25 Frames per seco

frames be compared to
reference frames i | ; ~]

Header skip at start
~ of an uncompressed

/ ok | Cancel | Apply | video file
Frame rate of uncompressed /

video file Fidelity measurement metric

N

The results of the fidelity analysis are displayed:

B In the Trace files, when the appropriate Trace option is selected (See page 196,
Video trace enable... Ctri+T.) (See page 218, Frame fidelity [H.265/HEVC,
H.264/AVC, MPEG-2, and H.263] or VOP fidelity [MPEG-4].) (See
page 219, MacroBlock fidelity.)

B As real-time overlays, when the overlay is selected (See page 153, MB
statistics.) (See page 159, Fidelity.) (See page 163, Average fidelity.)

Reference filename  The name of the file used as the reference or source of encoding, of the encoded
stream.

This file must be one of the following formats:
B § bits per sample, 4:2:0

B More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High Profile/FRExt, High/10, High/4:2:2, High/4:4:4)
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YUV format of 8 bits per sample 4:2:0. The YUYV file output is raw YUV with no
headers of any kind: this is the same format as used by the Microsoft MPEG-4
Part 2 reference encoder Reference [6] in the Compression Standards and File
Types section and as used commonly by other programs: (See page 15.)

B No headers of any kind (no file or frame headers)
®  One byte per sample
®m  Row raster order (top picture row first)

B Planar YUV 4:2:0 sub-sampled (4 bytes of Y data for each byte of U data and
each byte of Y data)

B Y plane values are 0-255 unsigned

® U and V plane values are unsigned with a DC offset of 128

Other uncompressed formats. The general uncompressed video file format is as
follows:

m  No headers of any kind (no file or frame headers)
B Concatenated planar image data

®  Row raster order (top picture row first)

®  Unsigned samples

For 8-bit sample depth:

B One byte per sample

®  For 9-16 bit sample depth:

B Two bytes per sample

®m  Both little- and big-endian byte orders supported
For YUV format:

B Concatenated Y, U and V planes

m U and V planes sub-sampled as required

B Y plane samples are unsigned

B U and V plane samples are unsigned with a DC offset of 2-1, where 7 is the
chroma sample bit depth
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Encoding

Header skip

Use frame rate for
synchronization

238

For RGB format:
B Concatenated R, G and B planes
B For grayscale format:

®  Luma plane only

NOTE. There are built-in example YUV reference files for three of the example
bitstreams: for MPEG-4 Man Walking, for H.264/AVC Grenadier Guards and
for MPEG-2 Grenadier Guards. When these example streams are selected
and fidelity analysis is enabled, the file names are automatically filled in. (See
page 75, Example files.)

This control specifies the encoding of image samples in the file format. The
following options are available:

®m  One byte - this specifies that image samples are stored in one byte per sample.
This format is appropriate if all image planes are 8-bits deep

B Two byte MSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The most significant byte occurs first in each pair
(big-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

B Two byte LSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The least significant byte occurs first in each pair
(little-endian). This format is appropriate if one or more image planes are
deeper than 8-bits

The number of bytes at the start of the file before the first frame: MTS4EA will
skip past these bytes (ignoring them).

This checkbox specifies that decoded video frames should be compared to
reference frames according to corresponding time stamps. If this checkbox is not
selected, then corresponding frame numbers are used.
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Frame rate  The rate at which the uncompressed video frames were recorded, in frames per
second.

NOTE. The number entered in the Frame rate field can be an integer (for example,
30), or a fraction (for example, 30000/1001) or a decimal number (for example,
29.97).

Note that this frame rate is often different from the frame rate of the encoded
video; for example, there can be frame skipping in the encoder, or a lower frame
rate selected (such as encoding 30 frames/second video at 15 frames/second).

The Frame Rate value is used to determine which uncompressed video frame

to associate with which encoded frame; MTS4EA works out the time code for
each uncompressed video frame based upon the Frame Rate value and associates
the uncompressed video frame concerned with the encoded frame which has

the closest time code.

Metric  This selects the measurement metric to use, which is one of the following:

bl tric:; |F'SNH [full zignal range] ﬂ
FSHEB [ITU-R BT.EO1 signal range S
FRMSE [Root Mean Sguare Emar]
= |M5E [Mean Square Errar]

MAD [Mean Abzolute Difference] — |Apply
SAD [Sum Absolute Difference] ™% 4

The objective fidelity metrics provided by MTS4EA measure the degradation of
the decoded image with respect to a reference image. The metric is evaluated
independently for each image plane in the color space dictated by the video
decoder (typically YUV).

The fidelity metrics are calculated either per MacroBlock or overall on the frame
as a whole, according to the following equations.

For the explanations of fidelity metrics, the following nomenclature is used:

Symbols Descriptions
[ ... | Denotes taking the absolute value of an expression
> Denotes the summation of an expression over the range of (x, y)

in the image plane
f(x,y) Is the sample value at the location (x, y) in the reference image plane
a(x, y) Is the sample value at the location (x, y) in the decoded image plane
N Is the total number of samples in the image plane
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PSNR (full signal range). The PSNR (Peak Signal to Noise Ratio) metric is
defined as the ratio between signal power and noise power, on a decibel scale. In
the context of image processing, signal power is taken to be the square of the
peak image sample value and noise power is taken as the square of RMS error
in the image.

PSNR = 10 - log ( S2/ RMS2)

For PSNR (full signal range) the peak image value is assumed to be the maximum
value for the bit-depth in all three image planes. For example, in an 8-bit image,
this implies:

PSNR255 = 20 - log ( 255/ RMS )

PSNR (ITU-R BT.601 signal range). For PSNR (ITU-R BT.601 signal range) the
PSNR is calculated differently in Y than in U and V:

PSNRy =20 - log (220 /RMS)

PSNRyy =20 - log ( 225 /RMS))
RMSE (Root Mean Square Error). The RMS is the defined as the square root of
MSE.

RMS = VMSE

MSE (Mean Square Error). The MSE metric is defined as the mean of the squares

of differences between samples in the reference and decoded image planes.
MSE=1/NS[f(x,y)-g(xy) I

MAD (Mean Absolute Difference). The MAD metric is defined as the mean average

of absolute differences between samples in the reference and decoded image
planes.

MAD=1/NS|fx,y)-g(x,y)|

SAD (Sum Absolute Difference). The SAD metric is defined as the sum of absolute
differences between samples in the reference and decoded image planes.

SAD =S [f(x,y)-g(x,) |
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Closed caption enable...

Enables/disables
closed caption analysis \
Visual difference/Fidelity I Decoded video file output | AV delay Closed Caption l ﬂj
Enables/disables the ¥ Enable
saving of decoded T BdmctCe

captions to a file

R Caption type: ATSC 608 e (= 00:00:00:00 |

This opens the Closed Caption tab of the Analysis options and allows you to
enable closed caption analysis.

Starting Timecode

Sets the caption — | Sets the starting timecode
type to save File format: st (SubRip Text) = " Read from video file of the Captions file
/ Services
Sets the format of #coo o Ccz Cc3 Ccce = Sets the service from

the captions file

Filename

which to read the captions

Name of the ———»cc_Tst
captions file

Note: Pre-scan for Closed Caption content will happen for maxdmum of 50 MB

_i Click to browse for
a file location

Enable

Extract CC

MTS4EAV7 User Manual

0K Cancel Apply

1134-006

Use this control to enable/disable closed caption analysis. When you enable
closed caption analysis and click OK, the CC availability indicators and closed
caption tooltips appear, and the MTS4EA starts pre-scanning the selected file for
closed caption content. The pre-scan function scans up to a maximum of 50 MB
of the file searching for user data content. The CC availability indicators are
updated during the pre-scan, with detected caption types turning green. (See
page 360, Closed caption tooltips and toolbar items.)

NOTE. In Closed Caption Analysis mode, the Closed caption enable setting
is selected by default.

Use this control to enable/disable the extracting of the decoded captions to a file.

Caption type. Use the drop-down list to select the type of caption to save to the
extracted file: ATSC 608, SCTE 20, SCTE 21, or CEA 708.

File format. Use the drop-down list to select the format of the extracted
captions file: .srt (SubRip Test), .scc (Scenarist Closed Caption), or .mcc
(MacCaption MCC).
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Starting Timecode. Use this control to select the starting timecode of the extracted
captions file: 00:00:00:00 or Read from video file. If the starting timecode is set
to be read from the file, but the file has no timecode information, the timecode of
the file will automatically be set to start at 00:00:00:00.

Services. Use this control to select which service to read the closed caption
data: CC1, CC2, CC3, or CC4. When CEA 708 is the selected caption type, a
drop-down box appears to enable the selection of services 1 to 63.

Filename. Use the Filename box to enter the name of the extracted captions file.
Alternatively, click the ellipsis button to browse for a file location.

Output decoded video file...

242

Encoding

This opens the Decoded output tab of the Analysis options and allows you to
write a decoded file to disk.

Analysis options

Enables/disables
decoded output

¥ Enable

Note: video output format will match decoded format:
720 » 576 pixels YUY 4:2:0 8-bit

Press to browse;
|- chooses file
extension *.yuv

Filename:

Description of [ve_4_420_8bit 7204578 yuv
output format

/ Encoding: |One byte

Encoding choice
(see below)

N Where filename may

be specified
oK Cancel Apply 1

This control specifies the encoding of image samples in the file format. The
following options are available:

B One byte - this specifies that image samples are stored in one byte per sample.
This format is appropriate if all image planes are 8-bits deep.

B Two byte MSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The most significant byte occurs first in each pair
(big-endian). This format is appropriate if one or more image planes are
deeper than 8-bits.

m  Two byte LSB first - this specifies that image samples are stored in a pair of
bytes for each sample. The least significant byte occurs first in each pair
(little-endian). This format is appropriate if one or more image planes are
deeper than 8-bits.
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Video analysis options...

The Video Analysis menu option opens the Video Analysis dialog box, which
allows you to select and set up the range of video analysis options. The available
tab selections depend on the selected analysis mode (ES or CC).

Frame range ITIECE | Graphs | Visual diﬁereﬂce/‘F\delity' Decoded videa file output | Mﬂ_’l

Frame range

First frame Last frame

I'I to |1 v Allframes

oK | Cancel | pey |

Figure 28: Video analysis options - ES analysis mode

Video analysis options ‘ B3 |

Frame range ITmca | Closed Caption |

Frame range

First frame Last frame

IW— to |1— ¥ Alframes

ok | cancsl | eony |

Figure 29: Video analysis options — CCanalysis mode
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View video

H.265/HEVC video views

244

Iﬁ Open the video view.

For H.265/HEVC streams only, you can select between showing the Decoded,
Predicted, or Residual views using the drop-down box in the toolbar. You can use
the Image Inspector to examine the selected view.

B, MTS4EA 7.00 - H.265 Example - Grenadier Guards - [Video View: F
ﬁ File Play Dv:lay‘;'\naly':s _E-dil —Alerl. Window Help
PEEH <o aammr ey
' B [Residual SEBLES@E S kD

Decoded
Predicted

Residual

Decoded. The Decoded video view shows the video as a combination of the
Predicted and Residual views.

MTS4EA 7.13 - Video View: H.265 Example - Forbidden city =]

File Play Owerlay Analysis Edit Alert Window Help

BE@ &« 20

| B [pecoded FEBRALABRSE Sk wE s @0 E RSN
B Video View: H.265 Example - Forbidden city [==@]=]

EEHEEBEEEDEDE

00:00:02 J 00:00:02 [ Loop

Ready | Dicolav orderanalusic | [ A | Dissbled:0 | [ [ 4
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Predicted. The Predicted video view shows the video as derived from the
Prediction units in the video frame CTUs.

[B: MTS4EA 7.1.3 - Video View: H.265 Example - Forbidden city _‘ - - . o - SEEN)

Ble Play Qveray Apalysis Edit Alert Window Help

EEEITEEEIELE]

| [Fredeted S EBLBA® G R kD s (B Ea: "SR ERRE DR

E Video View: H.265 Example - Forbidden city EI@

00:00:01

EEERE L LA - T <]

Play

00:00:02 I Loop

==

All

| Disabled:0 | Display: 0036 | Decode:0036 |
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Residual. The Residual video view shows the video as derived from the residual
bits used to encode the CTUs on the video frame.

E MTS4EA 7.1.3 - Video View: H.265 Example - Forbidden city - - - e - - = =
— - - - - - alh

File Play Overlay Apalysis Edit Alert Window Help
Pl &« =0
| A [Residual CSEEAR® G R kD (BN Qe LA DEBREDEE

H Video View: H.265 Example - Forbidden city E=E]=]

00:00:01

J' 00:00:02 I Loop
BRI - TR ~|
Play Displz s | AN | Disabled:0 | Display:0044 | Decode: 0044 |
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View video navigator

Thumbnail view  This shows a thumbnail view of the frames in a video file, with some basic
information.

Two different views can be selected. In either case, a right-click context-sensitive
menu allows selection of the other views and navigation to the corresponding
frame in the other views (or the start address of the corresponding frame, as
appropriate). (See page 249, Right-click popup menu/Goto views.)

4% Video Navigator: MPEG4 Example - Window Car

B

I-VOP:1:0.000s B-VOP:2:0.033s B-VOP:3:0.067s B-VOP:4:0100s S{GMC}-VOP:5:0.133s

B : B 4@
E— i

S{GMC}-VOP:8:0.2675 B-VOP:10:0.300s

=2
=

B-VOP:6:0.167s B-VOP:7:0.200s

-

|-

X - = s
B-VOP:11:0.333s B-VOP:12:0.367s SGMC}-VOP:13:0.400s B-VOP:14:0433s

The video frames are shown in display order (decode order can be different if
there are B-frames/B-VOPs).

The displayed information is:
B Frame type/VOP type
®  Display frame/VOP number

®m  Display time in seconds

NOTE. For interlaced bitstreams, the frame/VOP type reported is that relating to
the second field in a frame. This means that if the top field is first in frame/VOP 1
(and this will always be Intra-coded) and the bottom field is Inter [P] coded, the
frame will be reported as P.
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Detail view

| Type Decode | Display tim... | Size (bits) | Address (b... |
El I-VOP 1 0.000 57376 0:00001f
EZ B-VOP 3 0033 2328 0:001d51
EB B-VOP 4 0.067 2360 000174
Eal B-VOP 5 0.100 3160 0:001f9b
ES SIGMC}-V.. 2! 0133 2664 0:001c04
EG B-VOP 72 0167 3088 0002360
H? B-VOP g 0.200 3056 0:0024ed
ES B-VOP 9 0.233 3160 0002660
EQ SIGMC}-V.. 3 0.267 4648 0:002126
Elﬂ B-VOP 11 0.300 9600 0:4003674
Ell B-VOP 12 0333 9680 0:003b24
f : 12 B-VOP 13 0.367 8808 0:003fde
ﬁ‘l 3 SIGMOL-Y.. 10 0.400 9680 (0376

Figure 30: Video navigator — ES Analysis mode

4 Video MNavigator: Closed Caption Example -525i Tek CC test EI@
| Type Decode | Display tim... |«
I 1 0.000 =

B 3 0033

B 4 0.067

p 2 0100

B 4] 0133

B 7 0167

p 5 0.200

B 9 0.234

B 10 0.267

p 8 0.300

B 12 0334

B 13 0.367

P 1 0400

B 15 0434

B 16 0467

Figure 31: Video navigator — CC Analysis mode

NOTE. In CC Analysis mode, the details in the video navigator depend on the

type of MTS4EA license.
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The displayed information is:
®  Display frame/VOP number
B Frame type/VOP type

NOTE. For interlaced bitstreams, the reported frame/VOP type is that relating to
the second field in a frame. This means that if the top field is first in frame/VOP 1
(and this will always be Intra-coded) and the bottom field is Inter [P] coded, the
frame will be reported as P.

®  Decode frame/VOP number
B Display time in seconds
®  Frame size in bits

m  Address of start of frame (in the video elementary stream, not in the overall
container file if there is one)

The columns may be resized and dragged into a different order if desired.

Right-click popup menu/Goto views.

3 [ video

4 Synchronise views Hex

oy Stream edit
4 Alertlog

W Fidelity

| Bits per frame

Eﬁ Stream Struciure
[ cu size distribution
QP variation

(See page 50, Synchronized views/navigating the views.)
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View video trace Ctrl+Shift+T

250

= This option opens the Trace view on the current output Trace file, enabled
using the Analysis > Video trace enable... option. (See page 196, Video trace
enable... Ctrl+T.)

The screenshot below shows a Trace file in which the following options have been
selected when creating the file: Alerts, DCT, Buffer, and Summary.

E MTS4EA 7.1.3 - Trace: mpg4_3_video.vpt |m‘ ]

- - - - )

File Play Overlay Analysis Edit Alert Window Help

Bed e & 2 =003
[6 [Decoded I EELEGER WD QB MO E

E Trace: mpgd_3_video.vpt
B | I™ Line numbers ‘ Find Prev | Next | W Erar ¥ Warning ¥ Frame [ Text |_

Parse | Inerpret [l Frame|  Gos | me [ DT PierIEuﬂer Fictelity | ME Fidelity ISummavy F

Standard: MPEG-4, Simple Profile -
Resync, Method 1 gquant |
Frame size: 352x260

Filesize: 976 kBvtes

ERROR (0z00000011,3): Method 1 gquantisation not allowed in SF (ID: 23042)
Error: guant_type is '1l' at position O0xll (dec. 17), bit start 3. HNot allowsos

befors deguantisation (MB=0; G0B=0; Frame=1:; Block=YD) gquant=3

1; Block=¥0) gquant=8

o e e e e R e e e
e e e = e e s e e e
e e e - e e e e R
e e e e e e e R
Dpoooof oooooooo

00:00:13 J 00:00:13 [~ Loop

EE R 3 i " Een =] |

Ready

W

% | Al | Disabled:2 | [ [

All available trace options are displayed in the example screenshot. The display
of different trace options can be selectively toggled by pressing the relevant
button in the Trace view toolbar. Trace options not selected when creating the
trace file are greyed out.
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In the following example screenshot, the DCT and Buffer trace options have been
turned off and are therefore not displayed.

—
[ MTS4EA 7.1.3 - Trace: mpg4_3_videowpt [FENEER <
- -
Ele Play Overlay Analysis Edit Alert Window Help
B & 4 E]
H | Decoded H R L @ (s = R m 7

E Trace: mpgd 3 video.wpt

[S=]=]
B [” Line numbers Find:  Prev | Next | W Errar W “Waming W Frame [ Text
| Alart | ‘ | | | | | | Surnrmary |

Standard: MPEG-4, Simple Profile

Resync, Method 1 guant ‘
Frame size: 35Z2z288

Filesize: 976 kBytes

ERROR (0x00000011,3): Method 1 guantisation not allowed in 5P (ID: 23042)
Error: guant_type is 'l' at position Ozll (dec. 17), bit start 3. Not allowed in ZBimple Prof+

1 B | 3

00:00:13 J 00:00:13 [~ Loop
[ e IVOP =]
Ready jone/more Alerts disabled All Disabled: 2

An additional filtering feature is the custom filter; the text box on the right side
of the Trace view toolbar. By entering a string in the custom filter text box and
selecting Filter, only those lines containing the entered text present in the current
display will be displayed. The custom filter is applied to the currently displayed
trace data. The filter text box is highlighted when in use. If one of the normal filter
buttons is selected, the normal trace display is reinstated.

NOTE. If there is not a current Trace file (and Trace enable is not enabled) then
this menu option/toolbar icon is unavailable (grayed out).

Trace files created by versions of MTS4EA prior to version 6 will be loaded as
plain text, without color highlighting or smart filtering.

If the video stream has been rerun and a Trace file saved with the same name as

that already open, then clicking the View trace menu option or E= icon or Ctrl+V
will refresh the open Trace file.
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Go to other views/right
click menu - Interpret &
Parse Bitstream only

Copying text

Line numbers

252

When you right-click, a context-sensitive menu appears that allows going to the
area in another view which corresponds to the area which has been selected in
the Trace file.

The filtered contents of the Trace window can be copied to the Windows clipboard.
This can be done in several ways:
m By pressing Ctr1+C

® By right-clicking with the mouse and selecting Copy

B By clicking the copy icon -

The whole of the contents can be selected by clicking the Select All icon - .

Line numbers can be turned on/off:

Trace: mpg4_3_video.vpt

B ¥ Line numbers Find: Prev | Mest| W Eror W Waming ¥ Frame [ Teat

| | Alert | | Iﬁ I Buffer | ‘ Surmmary | % E=part..
A

0000001 Standard: HFEG—-4, Simple Profile

0000002 Resync, Method 1 quant =
0000003 Frame sizes: 352=288

0000004 Filesize: 976 kBvtes

0000006 ERRCE (0=00000011,3): Method 1 gquantisation not allowed in SP (ID: 23042)
0000007 Error: quant type i= 'l' at position 0Oxll {dec. 17). bit s=tart 3. Hot allowed in Simre

0000010 ================================ Frams=1
00000119before dequantisation (MBE=0; GOB=0; Frams
gooool:z
0000013
oooool14
0oooo1s
0oooo0le
gooool?
goooo1g
goooo1s
0000020 after d
gooooz21 128

it

ooooooom
oooooooo

o

Frame=1; Block=Y0) guant=8
1]

ol coocooooo
OB coocooooo
IoERoooooooo
ohoococooooo

| %

Line numbers displayed are those within the whole file (see following screenshot),
not just those in the visible, filtered lines.
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mpg4_3_video.vpt

B [ Line numbers Find: Prev | Mext| W Enor | Waming W Frame [ Test

I Alert | I |DCT| IBuﬁa | "Summaw || _E@Ed Expart...
A

0000001 Standard: MPEG-4, Simple Profile

0000002 Resync, Method 1 guant

0000003 Frame size: 352x288 b
0000004 Filesize: 976 kBytes

0000006 ERROR {0x00000011,3): Hethod 1 gquantisation not allowed in SP {(ID: 23042}
0000007 Error: guant_type i= 'l' at position 0x1l {dec. 17). bit =start 3. Hot allowed in Simp

0000008
0000009

DIy =~ =< ====c=cmcaacammmcaammsaacsss Frapae] Sessocscisscssssssassssacsssssss -
0064163

el === ====c=cscscscscscssssssscscss Frames2? sscscscscscscscscscscsssssssssas

0110929 Picture buffer linit is 6REIE0.00 bits
0110930 Ficture bitrate is 393216 bitsss

0110931

0110932 VEV, -1.106771, o.on
0110933 VEV. 0.oooono, 435352 .00
0110934 VEV, o.oooono, 424648 00

0110935 Picture buffer had 10704 00 bits removed at time 0.00
0110936 Complexity buffer limit iz 396 .00 HE
0110937 Complexity decoder rate is 11880 HBE-=

< 22ed

€

|

Find data  The Trace file can be searched for any data, using the Find: Prev (previous) and
Next buttons. This finds the previous/next occurrence of any of the enabled
strings. The line containing the result will be indicated by highlighting and red
arrows in the margin.

NOTE. The F3 key can also be pressed, to find next. The Shift+F3 key can also
be pressed, to find previous.

There are some standard strings that are useful to search for:

®  Error
B Warning
®  Frame

These are found by enabling the relevant check box (Frame example below):

>: mpg4_3_video.vpt

B v Line numbers Find: Prev [™ Emor [ Waming ¥ Frame [~ Test

I Alert | I Iﬁ IBulfer | " Summary | | % Export...
-

0000001 Standard: HPEG-4, Sinple Profile

0000002 Resync, Method 1 guant =
0000003 Frame size: 352x288

0000004 Filezize: 976 kBEytes

0oooo0s

0000006 ERROR (0=00000011,3): Hethod 1 gquantisation not allowed in SP {(ID: 23042}

Q000007 Error: guant_type 1= '1l' at position Oxll {dec. 17). bit =tart 3 Hot allowed in Simrd
0ooooos

oooooog

s

ooooo1z a8 o
0oooo13
o0ooo014
0ooools
0ooo0le
ooooo1?
oooools
o0oooo1e
0000020 after d
oooooel 128

ocoooooo
S oooococooo
coooocooo

ﬁ

e=1: Block=¥0) quant=8

ol cocooo oo
o ocooooooo
roEoocoooooo

-~
|
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To search for any text, select the box next to Text and enter the text in the box (in
this example, “Block=Y0"):

: mpg4_3_video.vpt

B ¥ Line numbers Find:  Prev

Ne

[" Emor [ Waning | Frame [ Test |Block=v¥D

e | Interpret fAlet Frame| GOB| ME[DCT .IBuffel | HE Fideliy [ Summary | Fiter||  Export.
0000001 Standard: HFEG—-4, Simple Profile A
0000002 Resync, Method 1 gquant =

0000003 Frame size: 352x288
0000004 Filesize: 976 kBvtes

0000006 ERROR (0=00000011.3): Method 1 guanti=zation not allowed in SP (ID: 23042)

0000007 Error: guant_type i= 'l' at position 011 {(dec. 173, bit start 3. Hot allowed in Simpd
oooooos

ooooogs

DOENI======================c========== Framg=]1 =
0000011+before dequanti=ation (MB=0: GOB=0: Frame=
gooooiz
0oooo13
0000014
0000015
0o0oool1e
0000017
oooooi1s
0000013
0000020 after deg
goooo21  1:2#

< = B

o

quant=8 +

ocooooooom
ocooooooo

ﬂ.

Frame=1: Block=Y0) guant=8
1]

JDm cooooooo
ol oooooooo
IoEFoooooooo
rofococoooooo

P

When the current view is filtered, the find feature will still search the whole
(unfiltered) file, but if the result is not being currently viewed, the closest visible
line will be indicated with red arrows.

Closed captions ~ When closed caption data exists in the stream, you can view the caption data in
the Trace file whether or not closed caption analysis is enabled.

BS Trace: KOPE-02Nov09-320-ME-remuwa7 -cut-Remusx-31-TV-VVY_videovpt NS ===
| B | | [ Line numbers | Fire: F'levl Nextl [7 Emor [ Waming W Frame [~ Text I
Parsellnterpret Aleltl Flamel GOE I ME | DCT |F'me||Buffer| F|de||t_l,l| FE Fidelity lSummar_l,l Hlstogramsl
(0=00034D0%6 .73 [EUD|USD] start_code = 0xlbZ: user_data_start_code
[(0=00034D0%4 73 [EUD|USD] CC_ATSC user_data = 0=z47413934
(0=0003ADSE. 7Y [EUD|UOSD] CC_u=er_data_type code = (=3

uzer_data_tvpe_codes:  'HPEG oo data’
(0x0003AD9F.7) [EUD|USD] CC_process en_data_flag = 0=0
(0x0003AD9F.6) [EUD|USD] CC_process oo data_flag = 0xl

Clozed Caption data will be processed.
(0=00034D%F.5) [EUD|USD] CC_additional_data_flag = 0=0
(0=0003A4D9F. 43 [EUD|USD] CC_count = 0O=x2
{0=00034DA0, 73 [EUD|USD] CC_em_data = Oxff
(0=00034DA1 .73 [EUD|USD] CC_marker_bits = 0xlf
(0=00034DA1, 2% [EUD|USD] CC_walid = 0=l

CC data 1= walid.
(0=00034DA1. 1) [EUD|USD] CC_type = 0=0

CEA-G08-E line 21 field 1 clo=ed captions
(0=00034DAZ . 73 [EUD|USD] ZC_data_1 = 0=91
(0=00034DA3,. 7 [EUD|USD] ZC_data_2 = 0xb9
(0=00034DA4 73 [EUD|USD] CC_marker_bits = 0xlf
(0=00034DA4. 2% [EUD|USD] CC_walid = 0=l

CC data i=s valid.
(0=00034DA4. 1) [EUD|USD] CC_type = 0=l

CEA-608-E line 21 field ? clozed captions m
{0=0003ADAS. 7) [EUD|USD] CC_data_1 = 0=80 —
{0x0003ADAE, 7} [EUD!USD] CC_data_2 = 0=80 =
€ 1 | 3

|
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Lines too long for window
width

Trace file export

Trace file import

MTS4EAV7 User Manual

If a line is too long to be displayed within the width of the View trace window, then
a horizontal scroll bar is displayed and a blue arrow is appended to the right-hand
side of the View trace window, to indicate that a line extends to the right.

The MTS4EA saves Trace files with a . vpt file extension. Files are exported with
the currently filters active; only the displayed content is exported.

Currently, the .vpt file is a standard ASCII file, which could be viewed in any text
file viewer. The . vpt extension is associated with the MTS4EA in Windows, and
by double-clicking on a . vpt file in Windows Explorer, the file is automatically
opened in the MTS4EA

Using the File > Open other... option, previously saved or exported trace files can
be opened. Older files will be opened as simple text file; only custom filtering
can be applied.
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View video graphs

256

This option calls Microsoft Excel to display the graphs generated: a macro is then

run within Excel to create the graphs.

NOTE. Macros must be enabled within Microsoft Excel to see the graphs.

The default selection within Microsoft Excel is (usually) to disable macros (as

below) - you must click on Enable Macros:

Hicrosoft Excel

D \¥Wprowe worldnglvprovelbind Tempete Graphs all all frames. s conkains
MALCFOs.

Macros may contain viruses. It i sheays safe to dicable macres, but F the
macros are lagtimate, you might lese soene functionalty,

NOTE. The data used to generate the graphs is available on the Data tab in the

Excel file.

The statistics options selected on the Graph enable tab within MTS4EA are then

displayed on individual tabs within Excel:

MU Spatial Bns per MB [ Spatial Bes per ME Coded MY Histogram | Snatial Average Cuant f DCT Frequency Jf MB Codad Fri [+ |

b fposhepes = [ OH 4B - F-A-SE=Z 0N .
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View video stream hex Ctrl+H

[B: MTS4EA 7,13 - Hex: mp4fil_3 - track 001 (video) =8 %

File Play Overlay Analysis Edit Alert Window Help

Pl & e 2=
mEBALB S E| &

B |Decoded o B @ [P =R | i
B Hex mp4fil 3 - track 001 (video) [=[® ][ =]
WV Bin W Hex [ ASCI Auto - | Bytes perling Goto ‘U Absolute address j & He
000000 00An00A0 0000AN00 00000001 10110000 11110101 O0O0O0Ad 00 00 01 BO FS 00 -

000006 00000000 00000001 10110101 10001001 00010011 00000000 00 01 BS 89 13 00
0oo0o0c 00000000 00000001 00000000 00000000 00000000 00000001 00 01 00 o0 oo 01
000012 00100000 0O0OOO0OD 11000100 10001101 10001000 00000OOOD 20 OO C4 8D 88 OO =
000018 11001101 00001011 01000100 00100100 00010100 01100011 CD OB 44 24 14 63 DS M
00001E 00000000 00000000 00000001 10110010 01010110 01110001 o0 00 01 B2 56 71 Wy
0oo0z24 01110101 01100001 01101100 00100000 01010100 01100101 75 61 6C 20 54 65 ual Te
0oo0Za 01110011 01110100 00100000 01010011 01100101 01110001 73 74 20 53 65 71 st Seq |
000030 01110101 01100101 01101110 01100011 01100101 00100000 75 65 BE 63 B5 20 uence
00003e 00100000 0OOQOOOOD 0OOO000O0D 00000001 10110011 00000000 20 00 00 01 B3 OO

000o03C 00010000 00000111 00000000 00000000 00000001 10110110 10 07 00 00 01 Be

0o0o4z 00010000 01100000 01110000 01100001 01101100 01011010 10 60 70 61 BC SA  “palZ
000048 10100101 10101000 01100100 00011010 00000100 10100001 AS A8 64 1A 04 Al d
O0O004E 00101010 01100110 10101001 11101011 00011011 11001101 22 66 AS EB 1B CD =f
0000S4 11111100 01111001 00110111 01101111 01100011 11101110 FC 79 37 6F B3 EE vwVoc
000o0sa 01011010 01001000 11110100 11001101 00111101 10001111 SA 48 F4 CD 3D 6F ZH =

0000s0 10101001 10010011 11111000 11011011 01010001 11111100 A9 93 F8 DB 51 FC Q
Qoo0es 01111101 10110111 11110001 10110110 11011100 10010001 7D B? F1 B6 DC 91 }
Qoo0sC 10111111 11011111 11000111 10011011 01110110 11000111 BF DF ©7 9B 76 C7 v

0ooo72 01001101 10111111 10001101 01000110 11011100 01011000 4D BF 8D 46 DC S8 M F X
0ooo7s 11111011 11011111 11100011 11011111 10111110 11000111 FE DF E3 DF BE C7

0O0o07E 11111111 01111100 10001101 10110110 11111110 00111011 FF 7C 6D E6 FE 3B | 2
Qoo0s84 01101101 10110101 10001101 00111001 10111000 01011110 6D BS 8D 3% B SEm 9 ~
00o008a 10001000 00010110 00100100 00101100 10100101 00001100 88 16 24 2C AS OC 5.
000oso 01001011 01110000 01100001 00110001 01100010 01000010 4B 70 61 31 B2 42 KpalbB
0000%6 11001010 00110000 10011100 10101001 10011000 10000101 CA 30 9C A9 95 65 O -

Address: 0x0 (0) bit 7

TG STIeTTTeT

‘ Aannn H- 1R R+
00:00:14 J 00:00:14 [ Loop

L el |-VOP < |t

Ready one/more Alerts disabled All Disabled: 3

This opens the current video file in a hex viewer, which shows the data in binary,
hexadecimal and ASCII data (in any combination of the three).

NOTE. Multiple View hex windows can be opened at the same time.
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Using Hex View, you can scroll through the file, and search for specific:
B Absolute address (from the start of the file)

B Relative address (from the currently selected location

®  Bit patterns

®  Hex data

m  ASCII data

NOTE. In the field where the data to find is entered, a wildcard character can
be entered - this is . [ period]

Also, entering a hex value, then clicking Dec will convert this number to decimal
(and vice versa).

Elements of the
HexView window

Data to find and Menu to select
find/goto button field of data
Set number Of i MTS4EA 7.13 - Hex: mpdfil_3 - track 001 (video) / \ / = Z_
bytes per line Hle Play Oversy Apslyss Edt Aert Windon e
D EZ B & e Y =0 )
SN ELEH S D[ Hex/decimal data
[ B [Decoded JEBLBSHE S wlwao 8@ & = t H
¢ ! e/conversion
SeleCtion Of WhiCh B Hex mpdfil_3 - track 001 (video) ‘ * % s l@|= / Yp
. - [ Bin W Hex [ ASCI Auto ¥ | Bytes perline ‘ ’_—‘,E“ﬂ |Absululeaddress :] ® He
data to VleVV 000000 00000000 00000000 00000001 10110000 11110101 0O00O000 00 00 01 BO FS 0O B

000006 00000000 00000001 10110101 10001001 00010011 00000000 OO0 01 BS 89 13 00

00000C 00000000 00000001 00000000 00DOOO0O0 0000OO00 OOOOOOO1 OO 01 0O OO0 00 O1

000012 00100000 0D0OOOOOO 11000100 10001101 10001000 0D0OOOOOO 20 00 C4 8D 88 0O

000018 11001101 00001011 01000100 00100100 00010100 01100011 CD OB 44 24 14 63 DS c
00001E 00000000 00000000 00000001 10110010 01010110 01110001 00 00 01 B2 S6 71 Vg
000024 01110101 01100001 01101100 00100000 01010100 01100101 75 61 6C 20 54 65 ual Te
000022 01110011 01110100 00100000 01010011 01100101 01110001 73 74 20 53 65 71 st Seq
000030 01110101 01100101 01101110 01100011 01100101 00100000 75 65 6E 63 65 20 uence
000036 00100000 00000000 00000000 00000001 10110011 00000000 20 00 00 O1 B3 00

00003C 00010000 00000111 0O0OOOOOO OOOOOOOO OOOOOOO1 10110110 10 07 0O OO 01 Bé

000042 00010000 01100000 01110000 01100001 01101100 01011010 10 60 70 61 6C SA “palZ
000045 10100101 10101000 01100100 00011010 00000100 10100001 AS A8 64 1A 04 A1 d
00004E 00101010 01100110 10101001 11101011 00011011 11001101 2A 66 A9 EB 1B CD *f
000054 11111100 01111001 00110111 01101111 01100011 11101110 FC 79 37 6F 63 EE y7oc
0000SA 01011010 01001000 11110100 11001101 00111101 10001111 SA 48 F4 CD 3D 8F ZH =
000060 10101001 10010011 11111000 11011011 01010001 11111100 A9 93 F8 DB 51 FC Q
000066 01111101 10110111 11110001 10110110 11011100 10010001 7D B?7 F1 B6 DC 91 }
00006C 10111111 11011111 11000111 10011011 01110110 11000111 BF DF C7 9B 76 C7 v
000072 01001101 10111111 10001101 01000110 11011100 01011000 4D BF 8D 46 DC S8 M F X
000078 11111011 11011111 11100011 11011111 10111110 11000111 FB DF E3 DF BE C7

00007E 11111111 01111100 10001101 10110110 11111110 00111011 FF 7C 8D Bé FE 3B | :
000084 01101101 10130101 10001101 00111001 10111000 01011110 6D,BS 8D 39 B8 SE m 9 ~

000084 10001000 0O0OAY110 00100100 00101100 10100101 00001100 874 16 24 2C AS OC 4
000090 01001011 011:/0000 01100001 00110001 01100010 01000010 4 70 61 31 62 42 Kpa\bB
Byte address a‘t the start 000096 11001010 001:|0000 10011100 10101001 10011000 10000101 Cfs 30 9C A9 98 85 O i
. . ——»-! |Address: 0:0 (0) bit 7 4
of line of data in hex /
00:00:14 J 00:00:14 [ Lod
DM A A m > M g V0P ~fa | \
Status line —» ey one/more Alerts disabled | Al | [Jisabled3 | T 4
Data in binary format Data in Hex format Data in ASCII format
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Setting information =~ The HexView window can be set (for example, resized) as with any other window
displayed; window width ~ in Windows.

The same data is shown in each of the three sections, in their respective formats:
®  Binary

B Hexadecimal

E  ASCII

Each of these areas can be individually displayed/not displayed by clicking the
appropriate check box in the top left.

[B: MTS4EA 7.13 - Hex: mp4fil_3 - track 001 (video) o8] %

Fle Play Overlay Apalysis Edit Alert Window Help

PEE(E w I =0
EELR| 0@ F
[ A [Decoced =]

In this eXample, the binary B8 Hec mpdfil_3 - track 001 (video) (=] @]
. : [T Bin W Hex W ASCIl Auto v| Bytes perline | Frev| Goto |U IAbsclIule address ZI
display has been switched off, ——»- Frev] oo

. 0000E4 09 44 C5 89 85 14 6E 38 68 BS 48 F5 36 F6 JF OF 49 1IC B6 D ndh H 6 7 I -
leaving only hex and ASCII DOOOF7 DE C6 D4 6D 24 69 35 13 EC 72 DB 7B 1D 3B 69 23 ED B4 91  m$i5 © { :i# K|
D0010A BC DB DB DB 6F E3 FD BF 8F 3E E4 BF B6 FE 36 F7 F8 DB 6F o 6
00011D E3 ED BD 63 7D E5 Bl B7 DF 23 6D C7 C6 DE 51 AC 7F BC DC ¢}  #m  Q
000130 1F 31 EB 8B 25 85 62 C8 B 8D 1B 7D FC 7B 36 EC 75 9B 49 1 %
000143 1B D9 FC 71 F3 F8 F3 FB E3 49 46 DE C7 DB 69 23 6D B9 23 g IF iém #
000156 ED EF 8F BA 7C SE 7B DS A3 EE A2 48 FB GLF2 37 DEFEE7 | { HQ7
000169 BD B4 7D FF AC 7B BD DB F3 6F B1 DE DD 16 36 ELBD BE 94 } { a 6
00017C 75 39 53 16 45 18 A6 BL FF BC 91 E6 DD BL CB 6D F8 DB 70 u9s E n
D0018F 92 3F B6 FB FB DD 24 6F B8 B6 36 ED FC 6D B6 BB SE 2C 90 7 So 6 m =,
D001A2 OF OF D2 81 66 BA B1 8D E9 51 81 70 1C 1D 02 ADBOSBOS £ Qp [
D001BS 5C 54 22 07 58 60 54 74 3C 04 50 71 B1 8F A7 01 4D 8A DA \T" X'Te< Pg_ M
0001CB 06 1E 29 07 84 FE C4 18 11 82 EC DB 30 F3 70 6C AC 2D 44 ) 0 pl -D
D001DB 41 68 06 2C OA 70 12 16 83 B0 F2 65 00 90 60 1B 16 BS D Ak , p &
DOOIEE 95 BE 95 A4 OF CC 19 AD 1C 36 06 1B OB 83 0B 06 B84 01 C6 6
000201 BE 55 60 30 08 IC 4A 10 35 A2 BO BB A6 B0 26 3F C7 36 18 U'0 JS & 6
000214 11 1A 6A 3C D6 3D DB FB DB 6F 91 BC DF 63 7D BF 8F 36 FE j< = o ¢} 6
000227 3C DB B6 36 DB F8 DB 6F E3 A5 69 F2 37 9B FBDECFE3 6D < 6 o i7 m
00023A BF 8D 37 69 BD 8D FC FE 39 6D BD GE DB 69 23 70 DF B3 DC 74  9m i#p
00024D 61 BC 2B 05 1z 4C 06 5C 7E D8 16 05 94 FO 31 D6 16 B6 22 a + L \" 1
000260 10 9A 60 42 1F OF 52 A8 CD 32 18 84 BO 60 3E 91 26 83 02 "B R 2 > &
000273 48 73 06 4E 08 2D B6 A4 2C OE CD 8B 41 5C 03 82 03 4D 34 Hs N - , AN M4
000286 OC 74 3a 12 C4 32 BO 63 8D BC 5B D6 05 18 EB 01 B1 6E 82 t: 2 c [ n
000299 A0 60 OD 43 AR D1 20 DO BS 60 63 E1 60 37 0B 81 68 34 OC I ‘¢ '7 hd
DO0ZAC A4 02 5B 12 AA 06 A3 ES 65 46 04 00 C8 C5 81 60 18 C3 D9 [  eF  °
D00ZBF FO 2B 01 F2 60 09 05 A0 21 OF C2 DI C1 E8 F1 40 24 0A OF + ° | @ -

Address: 0x172 (370) bit 7 4

£

=
* He

00:00: 14 J 00:00:14 [ Loop
|18 < [ > W M ) [VOP v |

Play one/more Alerts disabled | All Disabled: 3 | [

1134-008
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Setting bytes per line  This menu is used to set the number of bytes per line:

B Hex mpdfil_2 - track 001 (video) == 5

[" Bin M Hex I ASCI Bytes per line | Prevl Goto ||D IAbsqu
0000E4 DE BF 8D BC DE Ce #a7 -
gooocs DB FF O1E 51 B9 79 Q # my [

oooopz Be DC 6D BY DB
OO0O0E1 D4 30 Bz 09 44

0000F0 36 F& 3F 9F 49 136 71 m$is
0000FF EC 72 DB 7B 1D DE r { ,1#
0O010E 6F E3 FD BF 8F BF o B 5]
0o011D E3 ED BD 63 7D 51 c:} #m Q
goolzc AC 7F BC DC 1F 1B 1 % h

ra R

00013E 7D FC ¥B 36 FC q
gF IF i#m #
H

000144 FB E3 49 46 DE

000159 BA 7C BE 7B DS Fa | { Q7
000168 E7 BD B4 7D FF 16 I { «
000177 36 E1 BD BE 94 BC 6 u3s E

0001686 91 E6 DD Bl CB DD m p?
000195 24 6F BS Bh 36 OF S0 6 m ~,
000124 D2 81 GG BA 81 BO f Qp

0001E3 SB 05 5C 54 22 81 [ ~T" X Tt< Pg
0001C2 8F A7 01 4D BA 11 M

0001D1 82 EC D8 30 F3 D& 0 pl -DEh ,
OO0D1ED 70 12 16 B3 &0 95 p e i
[Address: (572 (370) bit 7 4

If the current width of the window is insufficient to show all the columns, then a
scroll bar automatically appears at the bottom, allowing scrolling left/right to see
all the columns, as in the following example:

d MIS4ER - [Hew MPECA Exampls - Window Car|

M Py Cwwlsy Araivm DB Med Wedos sel
Rl o sl A B e o e rmEcfocaa®
™1
® | Folei o b o d |a¢.la. bk _a_I % Ham I Duc
TAA00A01 E6130000 11150010 OOMA000S DDIO00E0 DEOODEAL td OO 01 B0 F1 OO =
Bl oo S00UEJ00 QODEAnY 00MIOQ0E QRIQOHND B5 OB 00 90 Oof o3
EIQ0IF00 SL0DEOOD LODELODE 10030003 I:IWIJH L REQIDER0 BL TP 0R C8 K A0
PEODDEGE FLIDEOOD L1DEQOIE O0ILOODE O 00010 B T &1 &0 1 2D
5110810 S0039000 d1id0016 OOBEIOLL I:I[]l:ll:lﬂl. Sd135E0 &3 61 B L0 £X 1%
BA1DBEN] 10114100 01164106 01651100 13301151 DIO115L0 EL D% 25 B4 &4 5D
1 19011811 81118 ANBRALGOE 11801118 13t 1100811 1B EF 9F F9 14 DE
Il 1110810 & 40111100 A10L0013 g0 P4 BB L 7§ 30 i
11 11011310 @ 01011000 101L0183 il FO GA 5F i1 i
10 11110910 & 103131130 1130100 101 £7 & F7 1D O F&
G 13103810 B 11031001 D1E9010E 110 IE &3 &K I0 IV 4
119 E3100L11 LODEa00nE 1139100k B 7 @
N Ei1en GODNOLLE DISLOOEY iE
Rl 311101 LL0E1013 O0IR1OEE i §a
DL SE0IDELR § L10DELODE 116L010E B e T
oig 19003811 A01Ei00: GOBLLONE 1 B
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Right-click popup
menu/Goto view

MTS4EAV7 User Manual

Right-clicking in the HexView window generates the menu:

Hex
iy Stream edit

4 Alert log

E Trace

P Fidelity

|l Bits per frame

EE Stream Structure
[ CU size distribution
QP variation

The top four buttons of the menu have the same functions as the buttons given on
the top line (and as the HexView settings option on the Window menu).

Goto view. The Goto view takes the focus to the corresponding area in the
selected view. (See page 50, Synchronized views/navigating the views.)

Synchronize views. When the Synchronize views icon 4 is pushed in, then all
open windows automatically follow the selection. (See page 50, Synchronized
views/navigating the views.)
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Highlighting a section

A section of data can be highlighted in any of the (visible) binary, hex or ASCII

sections by clicking and dragging the mouse over the area:

B Hex mpafil 3 - track 001 (video) [a®] =]
W Bin W Hex I ASCI Auto ~ | Bytes per line \ Prer | Goto |U Absolute address jf

00003C 00010000 000OO111 0OOOOOOOOC 00DOOOOO 0O0ODODOO1 10 07 0D 00 01 -

000041 10110110 00010000 01100000 01110000 01100001 B6 10 60 70 61 ‘pa A

000046 01101100 01011010 10100101 10101000 01100100 eC SA AS A8 64 1Z d

00004B 00011010 00000100 10100001 00101010 01100110 1A 04 Al 2A 66 =

000050 10101001 11101011 00011011 11001101 11111100 AS EB 1B CD FC

000055 01111001 00110111 01101111 01100011 11101110 79 37 6F 63 EE y7oc

00005A 01011010 01001000 11110100 11001101 00111101 SA 48 F4 CD 3D ZH =

Whlaluls) e u0 0111181010100 6F A9 93 F& DB

felal 0101000181111 1100@0111110181011011 181111000 1CHESIeRIvES: o SRR}

000069 pRERREREREY PREERRI0O0 10010001 10111111 11011111 B6 DC 91 BF DF

0000BE 11000111 10011011 01110110 11000111 01001101 ©7 9B 76 C7 4D v M

000073 10111111 10001101 01000110 11011100 01011000 BF F X

000076 11111011 11011111 11100011 11011111 10111110 FB

000070 11000111 11111111 01111100 10001101 10110110 C7

000082 11111110 00111011 01101101 10110101 10001101 FE

000087 00111001 10111000 01011110 10001000 0O0D10110 39

00o0sC 00100100 00101100 10100101 00001100 01001011 24

000091 01110000 01100001 00110001 01100010 01000010 70

000096 11001010 00110000 10011100 10101001 10011000 CA

00009E 10000101 00000101 10010000 10101111 00001010 &5

0000A0 11000101 10110110 10100011 11010110 00111110 €S

0000AS 11110011 11111000 11110011 01101111 11100011 F3

0000AA 01111101 10100110 10111100 01110010 11111110 7D '

fSeIection: 0x5f,5-0x63,2 92 bits
A

4

The addresses of the selected area

and the number of bytes selected are

displayed in the status line

1134-009

Whichever section is highlighted, the
corresponding areas of the other
sections are similarly highlighted

A specific address can be found in the video stream, either of the following:

B An absolute address, from the start of the video file

B A relative address, from the first byte of the currently selected area
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Find absolute address. To go to an absolute address, select Absolute address from
the drop-down menu:

EIEU I.f-.bsaéul:e address :I * Hax ™ Dec

0 01000010 : 0 OF 50 EO
0 00000000 Oo0fRetive addiess 2 30 7F 0@
1 00011110 111fHinary o&2 19 05
I 110013113 010 HE"i £ B4 &4 5D
0 11011310 11tl46C0 7 9F F3 14
1 NAT1118% MNIARIN TANRNINN FE &R R& 78

The address to find is entered in the box next to the Goto button. This address
can be in hex or decimal. If an invalid character is entered for an address (for
example, entering anything other than 0-9 or a-f for a hexadecimal address) then
the Goto button is grayed out.

Note that the Goto button changes to Next for all data to find except for the
Absolute address. (And when Absolute address is selected, the Prev button is
grayed out.)

The Hex/Dec radio button selects the format of the data being searched -
Hexademical or Decimal.

Find relative address. An address relative to the currently highlighted address can
be found. If no address is highlighted, the address found is the offset from 0.

The address to find is entered in the box next to the Next button. This address
can be in hex or decimal. If an invalid character is entered for an address (for
example, entering anything other than 0-9 or a-f for a hexadecimal address),
the Find button is grayed out.

NOTE. The F3 key can be used, to find next; Shift+F3 key, to find previous.

The Hex/Dec radio button selects the format of the data being searched.

Find binary/hex/ASCIl. These options in the menu find data in the bitstream.

Up to 64 characters can be entered.

NOTE. The Binary search searches for the bit pattern regardless of byte location;,
the Hex and ASCII searches are byte aligned.

The F3 key can be used, to find next; Shift+F3 key, to find previous.
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Wildcard searching using period. A wildcard can be entered in the data to be
found - . [period].

The wildcard matches a single digit in the selected base; the wildcard matches:
®  One bit in the binary find

B A hex digit in the hex find

B An ASCII character in the ASCII find

For example, entering ‘0001B.” as a hex string will find the following patterns in
the selected example stream:

10110000 B0 F2 00

ﬂﬂnﬂﬂﬂﬂi iniiﬂiﬂi ﬂﬂﬂUIDli 0anoooono Uﬂﬂﬂﬂﬂﬂﬂ ﬂﬂﬂﬂﬂﬂﬂl ﬂDﬂﬂﬂDUi 00 00 01 01
00O0E G0000000 D0000G0:0 O0O0Q000L QOL0Qg00 oQODl0Qn 11003000 10001000 00 00 01 20 08 €8 23
ohe1s 10000000 00001111 01010000 10110000 01000010 O10400001 G1100060 &0 OF €4 B0 42 41 &0
0001C 11000010 00110000 01111111 00000000 (IEETETETEEFEENEETERE 2 20 7F o0 [EEs
000Z3 00010000 01100010 OOORLI0QL QOO0O00L01 OOQRL11N0 1ELO0@001 11011001 I0 &2 1% 05 1E E1 D%
(0024 00100101 19110100 01100100 01011101 11001111 01012110 0001011 25 B4 &4 SD CF S5E 1B x 4] °
AT 119ART4E 1AM AE19 1199 90AT NATAENN 190144480 T 414ARNA A99RMNE1 BT 4aF B4 14 ™ BN ®F

The wildcard can be inserted in any position, for example, ‘03..456.8 is a valid
search string, which will find any 9 consecutive digits where the first two are 03,
digits 5-7 are 456, and the last digit is 8.

e e i | =] He

264

Conversion of
hex<->decimal

D34
01038
1042
iD4s
1050
LDET
LDSE

M nes

11010001
11111111
00110100
noglniel
01111111
000001R1
10111101

TAGT 1

11111111
11118101
10110100
L L]
alilifiLel i
10119100

10103010
1T R

10111000 ORD1E010 113111031 OELOQOOL
1000010 13101001 00011120 00010001
01011011 10001100 10001180 01113111

10011011 01101

11111111
18018000
1031 10110111

101 101
11111011 ULIGI*E% QHEDIQDE oio0oing

mAImIAGT 1E1AY

ARTER TEATEATY

If a hex value is entered into the find box:

I ;Hdallmm

__j o Hes O

0o o1
Dl AR
98 27
BE A7
D9 &l

T

48 80
h? 16
42 DL
70 2%
8B 4D

M aa s

aF
20
53
oD
EB

]

50
0&
ED
71
aE

L

bl RS R B

10100111
10111000
loaoiioy
Ly
riie001n
plainian

00oLl1an
TATENTA

Bl

EB 1k FE &1
A2 A% 1E 11
EB BC BE 7F

47 FF

[l
48 sl AR B7
FB 6D Z6 45

™ 39 Fh 4As DR

AD

i

TE
1E
£

Ef'm.-u'fvﬂ -

LT Y

m

L)

o 3

R T E

Eﬂ 1

8 6
25 B
AT D=
4 B2

T wr

23

[ErEE

T8 CF F3 a8k
h 0T 8T A0
T S S S
48 C4 7D 2E
= 9E FFOAD
R

MTS4EAV7 User Manual



Analysis menu

View video stream structure Ctrl+R

EH This allows the structure of all supported container formats to be viewed

and expanded/contracted (by clicking on the - and + symbols at the left end of
each line). In addition, for H.264/AVC video elementary stream format, the view
shows the top-level structure of the stream.

E |Structure: MPEG4 File Example - Packet Woman (video)

FEX

Stream: | WP

Syntax
-1-Oh file
- ftyp
123 size
123 type
123 major_brand
123 minor_version
0 compatible_brands
+-ff mdat
- mdat
123 size
123 type
@{] data
-1-f3 moov
123 size
123 type
+-% urknown
=% iods
12% size
123 type
4§ trak
4§ trak
4§ trak
+-fj udta

Value

mdat
[690852, 690890]

2758

moov

42
inds

Start bit

0x000000,7
0x000000,7
0x000000,7
0x000004,7
0x000008,7

0x000010,7
0x000013,7
Ox0agadc,7
Ox0a8a%c,7
Ox0a8aa0, 7
Ox0a8aa4,7
0x0z8aca, 7
Ox0a8aca, 7
Ox0a8ace, 7
0x0a8ad2,7
0x0z8b3e,7
0x0z8b3e,7
Ox0a8b42,7
0x0a8b68,7
0x029024,7
0x0a91d1,7
Ox0a935e,7

Size (bits)
5542134
192

32

32

32

1}
5526560

The view is divided into four columns:

B Syntax: Shows the stream syntax parse tree, including the names of each

syntax element or syntactic structure. Nested syntax structures are shown by
nesting nodes of the tree. An icon shows the type of data at each tree node.

(See page 267, Icons in Stream structure view.)

B Value: Shows the interpreted value of syntax elements in the tree. The content
of this field will vary according to the type of data to be shown.

®  Start bit: Shows the start bit address of the syntax node. The address is given
as a hexadecimal byte position followed by a bit position number.

m  Size: Shows the size in bits of the syntax node. For nodes with children, this

shows the total bits of the node and all its children.
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The following example shows the video stream structure for a H.264/SVC stream:

E: Structure: H.264/SVC Example - Soccer (video)

Stieam: |H.284/50C
| walue | Start bit | Size (bits)
Ox000000,7 5456600 A
Frame 1 IDR. 0x000000,7 176104 E]
B sei_rbsp 0x000005,7 1568 -
i B4 seq_parameter_set_rbsp 0x0000e3,7 58
- Subset Sequence Parameter Set MALL 0x0000F0,7 50
B B9 Subset Sequence Parameter Set MALU 0x0000FF, 7 96
i+ pic_parameter_set_rbsp 0x000110,7 24
i+ pic_parameter_set_rbsp 0x000119,7 26
B9 pic_parameter_set_rbsp 0x000122,7 28
# -9 pic_parameter_set_rbsp 0x00012b,7 30
-3 0x000134,7 32
i it rbsp_data 32 data bits 0x000134,7 32
; EA 1D slice NALLI 0x00013d,7 29816
5 EF| Coded Slice Extension NALU 0x000fd1,7 17440
i+ A Coded Slice Extension MALL 0x001854a,7 126232
+-B Access Unit Frame 2 0x0055fd, 7 15192
[+ Access Unik Frame 3 0x005d65,7 27656
+-F3 Access Unit Frame 4 0x006ae9,7 16904
[+ Access Unit Frame 5 0x007323,7 75564
[+ Access Unit Frame & 0x0095812,7 12904
+-B3 Access Unit Frame 7 0x009eSF,7 24336
-5 Access Unit Frame & Ox00aa41,7 16754
+ B4 Access Unit Frame 9 0x00b273,7 70224 ~

TB41-00
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Icons in Stream structure  In the Stream structure view, the icons that appear at the node of each branch of
view the tree structure denote the type of data contained in that node. There are several
icons which are common to all standards as described in the following table.

Table 4: Icons general to all standards

Icon Meaning

X Video elementary stream

)] Audio elementary stream

h Container stream

B Packet or other syntactic grouping (various colors used — see
standard specific icons)

Binary data

123 Integer data field

101 Binary data field

o1x Exponential-Golomb coded data field

ab String data field

focd Identifier data field

o Time data field

< Custom data field

7 Unknown data field

) User data

[ Array based data structure

o List based data structure

al Video ES slice data

H Video ES macroblock data
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The following table show icons that are specific to different standards.
Table 5: Standard specific icons

Standard Icon Meaning

H.264/AVC By IDR access unit

Non-IDR access unit

‘moov’ box type

‘mdat’ box type

‘trak’ box type

Generic MP4 descriptor

MPEG-2 TS Transport packet

Program association section

MPEG-2 PS, PES System header

Pack header

Pack syntactic structure

ASF Header object

File properties object

Stream properties object

a|a|oog|\a oa\og o e @|da

Index object
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Creating sub-streams

MTS4EAV7 User Manual

The MTS4EA allows you to create a sub-stream from an AVC or HEVC
elementary streams. To create a sub-stream:

1. Open the Stream Structure View.

Structure: H.265 Example - Forbidden city (video)

Stream: IH.ZEE

mooR W

Click Create Sub-stream.

Syntax | value | start bit | Size (bits) |

E--& H.265 elementary stream 00000007 2771528
-4 Access Unit Frame1 [VPS][5... 0:000000,7 382152
w5 0x00ba%3,7 10872
- Acc Goto view b O:00bfed,7 17000
H-E Acc 9224
BB Acc Create Sub-stream 132200
B Access Unit Frz 8976
B Access Unit Frz 15696
B Access Unit Frame 8 0119417 10008
B Access Unit Frame 9 hd011e32,7 144560
B Access Unit Frame 10 hd0164c8,7 9936
-3 Access Unit Frame 11 0:0169a2,7 14352
G- Access Unit Frame 12 0:0170a4,7 11144
#-E Access Unit Frame 13 00176157 142552
-6 Access Unit Frame 14 0:01bbb0,7 10680

Select any access unit, and then right-click on it.

Select Mark start point to select the start point.

Select Mark end point to select the end point.

NOTE. The sub-stream will have its own start and end points based on the Access

Unit.

6. Save the created sub-stream by selecting the location and specifying a stream

name.
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View video buffer analysis

% This allows the buffer usage to be analyzed in detail. The analysis varies
by video standard:

For H.265/HEVC the analysis is of:

m  Performance using the HRD at the picture level (Access Unit level - displayed
in red)

B Performance using the HRD at the sub-picture level, if available (Decoding
Unit level - displayed in dotted blue)

For H.264/AVC the analysis is of:

®m  Performance using the Hypothetical Reference Decoder (HRD) (displayed in
red)

For MPEG-4 the analysis is of:

B Video Buffer Verifier (displayed in Red)

B Video Complexity Verifier (displayed in Green)
B Video Memory Verifier (displayed in Blue)

For MPEG-2 the analysis is of:

B Video Buffer Verifier (displayed in Red)

The icon controls and general look of the buffer analysis is the same for all
standards:

B The buffer analysis controls that are common to all standards are explained
in the sections beginning Buffer analysis toolbar icons to Buffer analysis
alerts/scroll bar area (although some of the diagrams in these sections are
specific to a standard regarding the titles and data content, the functions are
the same across all standards). (See page 271, Buffer analysis toolbar icons.)
(See page 275, Buffer analysis alerts/scroll bar area.)

B MPEG-4 and MPEG-2 VBYV analysis are very similar and are explained in
the sections beginning Buffer analysis controls: MPEG-4 and MPEG-2 to
Buffer analysis popup alerts: MPEG-4 and MPEG-2. (See page 276, Buffer
analysis controls: MPEG~ and MPEG-2.) (See page 278, Buffer analysis
popup alerts: MPEG-4 and MPEG-2.)
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m  The H.264/AVC HRD analysis is distinct and is explained in the sections
beginning HRD buffer analysis: H.264/AVC (See page 278.) to HRD buffer
overflow/underflow indication: H.264/AVC (See page 281.).

m  The H.265/HEVC HRD analysis is distinct and is explained in the sections
beginning HRD buffer analysis: H.265/HEVC (See page 279.) to HRD buffer
overflow/underflow indication: H.264/AVC (See page 281.).

Buffer analysis toolbar  |con Function
icons Zoom in (+) and zoom out (-) centered on the center of the window
(affects scale of x-axis only)
Fit all data into window
0
o Locate origin (zero), start of sequence
% Lock X/Y zoom infout and scrolling/panning. For example, when
% the Lock Y button is pressed, zoom in and zoom out and scroll/pan

only affect the X-direction. This allows (for example) you to keep a
useful vertical scale, while still viewing the whole length of the video
sequence

Autoscroll (fill the analysis data in real-time) as the video is being
decoded and scroll the window to the right

Increase track height (affects scale of y-axis only)

Decrease track height (affects scale of y-axis only)

I Measure the data at the cursor. The data values are reported on the
status line at the bottom of the analysis window

Offsets and angles/slopes of lines can also be measured, by holding
the mouse and dragging

& Scroll/pan (the cursor changes to show the scroll/pan direction)

@ Zoom infzoom out centered on the location of this cursor. Press the
<shift> key to zoom out

These functions are also available on the right-click menu.
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Using the measure tool Nz Moving the measure tool over the graph displays the values in the status line:

Comparative Video Verifiers

] 001 |P:002 F:003 P:005 VEY
140
et NS
120 F 1| —— wmv
Buffer limit
100

_|_

Buffer Qccupancy (%)

[

Time (=)

IPoint: {-0.149 5, 84 %31 The left-hand value is the X-axis (time) value in seconds, to the nearest
millisecond; the right-hand  is the Y-axis value: either in percentage terms
if there is more than one graph; or in the correct units, if there is only one
graph (as below)

Video Buffer Verifier

1001 [P:002 P:003 P003 -
800000 |
w 1|
=3 vhv_buffer_size |
. = 3
IF‘oint: (0,266 5, 564093 bits) <—p-s0eeaaL ; 1
g |
= |
o |
'@ Vhv_|occupancy
2 400000 [ ‘ MWV”M
> |
2 1
200000 |
0
Time (=)

(Only the VBV is shown here)
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Video Buffer Verifier

l:001

P:00%

o

o

800000 |
w :
= vhw_huffer_size
=
£ 500000 [
[=X
>
[}
(5]
(=]
% 400000 |
m
) =
Click and drag the mouse 2 Rt e e
. /
to measure the distance L
200000

(XandY) and angle:

vhy [occupancy

L]
=

|[5taé't: (0.151 5, 250397 bits) End: (0.312 5, 333175 bits) Delta: (0.132 5, 52751 bits) Gradient: 400445 bits/s
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Buffer analysis graph area

Scale - either Frame type and number
normalized to Comparative Video Veriﬁ:als/
100%, if more - . — :
than one graph, or i b 001 |P:002 F:003 F:005 1 — wBvy
else in actual units — ey
120 — WMV
Buffer limit ———> [ Butfer limit
(100%) € 100
2
Measure tool with % 80 /+ &
XandY values /§/ b "\ﬁo‘v/_ CCURRMICY
reported in the % 0 / Jr L] ,’: i

status b [_
40

20 \

Z ° /
Vertical light blue line at time = 0 Time () Vertical gray lines at the decode time of
each frame

The left axis displays:
B Values normalized to 100%, if there is more than one graph
m  Values appropriate for that graph (see the following figure)

Video Buffer Verifier

Vertical Scale now |:001 P:002 P:003 P:004 VEY
in units correctfor 5,
VBV buffer size I
a00000
(in bits)

vhy_bufter_size

£00000 |

__,-——'Vkﬁ:&:? pancy
400000 [ ﬂ_d_—f"ﬂ/—f"’”hff’”ﬂ

200000 |

When the buffer data is too wide/too high for the current window, scroll bars
appear at the bottom/right (as appropriate).
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Buffer analysis alerts/scroll bar area. The buffer overflow/underflow is indicated
in the Graph window as shown below:

Each bar line fills and auto-scales, corresponding with Red shows overflow;
the horizontal scroll bar (B=VBV, C=VCV, M=VMV) yellow shows underflow

. \

Cl
o L

ser, 0 under WCY: 0 over

Each buffer item changes to red or yellow if there has been any overflow/underflow, and the

number indicates in how many frames thereis ~ non-conformance. If there is both overflow and
underflow, the color is red.

MPEG-4 and MPEG-2 buffer analysis. All the example screenshots and

explanations below are for MPEG-4; similar displays and information are used
for MPEG-2.

| mpas s Fabmm VBl

e e |

== 010 U

foon— | SR |

oy =5 TR A AAARR A

o - Wasdia
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Buffer analysis controls: MPEG-4 and MPEG-2.

Configure the buffer analysis using one e

of the following method§: . e

= Use the values SUpplled in the I™ profile_and_level_indication
bitstream (the check box shows from ¥ |y obiet pe. incetion
where in the streams the values e Ene

come) / " Use custom parameters
= Enter custom values to suit the ¥ Video Buffer Verifier

% lse parameters from stream header

hardware on which the decoder will bit_rate: bits/s
run (see below also) wby_buffer_size: bits
vby_occupancy: bits
Individually enable/disable the
: . ——> ¥ Video Complesity Verifier
various buffer displays
wov_buffer_size: MacroBs
woyv_decoder_rate: MacroBsds

¥ Video Memory Verifier

wmy_buffer_size: MacroBs

The values used for VBV, VCV and VMYV are displayed, but cannot be altered
unless Use custom parameters is selected.

The boxes below the title Use parameters from stream header show where the
values used have come from: in the example above, there were no values specified
in the vbv_parameters, nor was there a profile_and_level_indication,
so the maximum value implied by Simple Profile as given in the
video_object_type_indication is used.

NOTE. There is an order of precedence: if the vbv_parameters are specified in

the bitstream, then these values are used; if not, then the maximum values are used
as allowed in the Profile/Level given by the profile_and_Tlevel_indication.
If there is no profile_and_Tlevel_indication, then the maximum values are
used as implied by the video_object_type_indication.
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Use custom buffer parameters: MPEG-4 and MPEG-2. Custom parameters can be
entered for a variety of reasons, for example:

B The VBV/VCV/VMYV parameters have not been specified in the bitstream: in
this case the MTS4EA will assume the maximum allowable values for the
Profile/Level and these may be too large for the particular operation.

B The VBV/VCV/VMYV parameters specified in the bitstream do not reflect the
actual limitations of the hardware on which the decoder will have to decode
the bitstream.

B To try different values to see if the conformance parameters are met with
different limits.

Custom parameters are entered as below:

Configuration

" Use parameters from stream header

[ wbv_parameters
[ profile_and_level_indication
[ wideo_object_type_indication

|_5impla Prafile

{+ {Jze custom parameters

¥ Video Buffer Verifier

bit_rate: 393216 bits/s
why_buffer_size: BES3E0  hits

When custom parameters are used, this is indicated in the status bar of the main
MTS4EA window by the word BUF:

BUF All Cis

NOTE. These values can also be selected/entered from the Decoder options
selection on the Play menu (the MPEG4 tab).

The values entered as Custom parameters affect both the alert popup warnings
and the warnings that are reported in the Trace files; the Custom parameters are
the values used to trigger these warnings.

To reset the values entered to the values specified by the bitstream, reselect the
Use parameters button from the stream header.
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Buffer analysis popup alerts: MPEG-4 and MPEG-2. Where the bitstream exceeds
the values given by:

®  vbv_parameters
m profile_and_level_indication
B The custom parameters

When each of these is selected as the source of the parameters, popup alerts occur
during video decoding unless disabled in the Alerts menu (the video must be
playing for the popup alerts to be generated).

NOTE. When the buffer parameters are implied by
video_object_type_indication, no popup alert is generated in the event
of exceeding the limits, nor is there a warning in the Trace files. This is in
accordance with the implied rules in the MPEG -4 standard.

HRD buffer analysis: H.264/AVC. The Hypothetical Reference Decoder (HRD) in
H.264/AVC provides a complex mechanism for buffer analysis; this is much more
complex than the buffer analysis in MPEG-4/MPEG-2.

NOTE. The HRD analysis is of the Coded Picture Buffer (CPB) only, not of the
Decoded Picture Buffer (DPB).

In order to understand the HRD analysis, you must read and understand Annex C
of the H.264/AVC standard, ISO document 14496-10 (E).

HRD parameters do not have to be specified in a bitstream; many H.264/AVC
streams do not have them specified (only the Bus Junction and Grenadier Guards
H.264/AVC example streams provided with the MTS4EA have HRD information).

NOTE. If HRD parameters are not provided in an H.264/AVC bitstream, the icon
and menu item for View buffer analysis is grayed out.

HRD buffer analysis: H.264/SVC. HRD buffer analysis is not supported for
H.264/SVC streams. When you open a H.264/SVC stream, the icon and menu
item for View buffer analysis is grayed out.
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HRD buffer analysis: H.265/HEVC. The H.265/HEVC HRD analysis is similar to
the H.264/AVC HRD analysis at the picture level. In addition, it can contain some
parameters, at the subpicture level. The operations at the subpicture level are
similar to the ones at the picture level, except that they apply to a subset of NAL
units (called “Decoding Units”), comprising the entire picture.

The HRD operation is explained in detail in Annex C of the HEVC standard.

HRD parameters do not have to be compulsorily specified in a bitstream; many
HEVC streams do not have them specified.

NOTE. If HRD parameters are not provided in a HEVC bitstream, the icon and
menu item for the View buffer analysis is grayed out.

HROD list of schedule indexes (buckets): H.264/AVC and H.265/HEVC. Due to the
complexity of HRD analysis, entering custom parameters is not currently possible
in MTS4EA; the display shows the list of indexes or buckets that are given

in the bitstream.

If the HRD parameters are given in a bitstream, there can be 1 to 31 indexes
or buckets, numbered from 0.

In the following example below, there are two indexes/buckets: index 0 is selected
and is used for the graph display, as shown. Clicking on the line below would
display the data from index 1 in the graph display.

Hypothetical Ralerance Decoder
Index | CPB size [bats) | B rate bds/s] | Initiad delay fs}]|  CBR Aag]
0 25606 GaBEEd oHn 0
1 33016 334054 1,000000 ]

The meanings of the column headings are:

Index: The bucket or index number.

CPB size (bits): The size in bits of the Coded Picture Buffer (CPB).
Bit rate (bits/s): The bit rate of the hypothetical transmission channel.

Initial delay (s): The initial delay of the hypothetical transmission channel before
the first frame is decoded.

CBR flag: The status of the Constant Bit Rate (CBR) flag: 0=off; 1 = on.
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Subpicture HRD details: H.265/HEVC. The Number of DUs column specifies the
number of Decoding Units contained in each frame. The meanings of the other
columns are similar to the picture level details.

Sub-pic HRD:

lindex | CPE size [bits)

Bit rate [bitz/z] | |nitial delay (=] | Mumber of DUz

Fﬂ 368640 £14400 0430200

HRD results display: H.264/AVC and H.265/HEVC. When a bitstream has HRD
parameters specified, and the HRD buffer analysis has been done by MTS4EA,
clicking on the appropriate index/bucket number displays the graph for that
index/bucket (in the following example, index/bucket number 0):

Hypiieitical Bidminn Diods Sibafilbdr =

gz g Fawens [nzn

e | P o] o o'l | el | P |
] =N S LFTm a
BE BMEp 1 3

:

[ ]

[}

=

f

i
i

B

|

(F T

The areas of the graph display are explained in Buffer analysis graph area (See
page 274.) and Buffer analysis alerts/scroll bar area (See page 275.).
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As examples:
B Frame type and number is given at the top of the graph (in light gray)

B The vertical lines correspond with the decode times of the relevant frame

NOTE. In case of H.265/HEVC, the dotted blue vertical lines correspond to the
decode/removal times of the appropriate Decoding Unit (DU).

Rermowval time legend:
----------- Ol remosval ime
Al removal time

HRD buffer overflow/underflow indication: H.264/AVC and H.265/HEVC. HRD
buffer analysis overflow and underflow is indicated in the following locations:

B The bar line below the graph area
B The status bar
®H  Popup alerts

The bar line and status bar indications are the same as overflow and underflow
indications for MPEG-4/MPEG-2. (See page 275, Buffer analysis alerts/scroll
bar area.)

The popup alerts for HRD buffer overflow/underflow are shown on-screen and
enabled/disabled as with any other popup alert. (See page 321, Explanation of
Fatal/Error/Warning/Info display.)
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View video fidelity analysis
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= This displays the fidelity analysis graph view:

MTS4EA 7,13 - MPEG4 Example - Man Walking - [Fidelity Analysis: MPEGA Example - Man Walking] [=la] =
W e Play Overay Apdlysis Edt Alert Window Help ‘_ Ha“x
Pl |&w d|=0
[ [Docoded EEEFT I OO
mar| B[E]
s -ne+Ral ++aneE
Decoded image PSNR (full signal range) I
B 106(8:11 5113 Bf16|E18 8121 (B124P123(B128 BB 33|PG2B136B13E (B 44 |B:146(B:145  [B151(P150(B 154 (Be196(E: P v
43 plane
LA | u
40 — i S e [ plang
i i el el = = RE = S
LT O L7 ] e [ — [ =] = M
a5 plane
30
amm| nmmy I R RS S e R B ]
25 [ L4

PSNR (db)
[

20

0 0

00:00:06 J 00:00:06 [ Loop
EEERI A 3= e bl
Ready one/more Alerts disabled | Al | Disabled:2 | [ [

The fidelity analysis graph view is similar to the graph view used for buffer
analysis in MPEG-4, MPEG-2 and H.264/AVC. Both views have the same:

®  Control icons (See page 271, Buffer analysis toolbar icons.)

m  Method of displaying frame types, frame numbers, frame times in the graph
area. (See page 274, Buffer analysis graph area.)

B Means of measuring angles (See page 272, Using the measure tool.)
m  Right-click popup menu

The fidelity analysis results are shown separately for Y, U and V planes:
B Y-plane in mauve

m  U-plane in green

B V-plane in blue
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NOTE. The MPEG4 example stream Man Walking has the YUV reference file
supplied with MTS4EA: therefore this is a useful example to choose to examine
the fidelity analysis functions.

The first ten frames of the YUV reference file are supplied for the Grenadier
Guards example streams that are provided with MTS4EA both as an H.264/AVC
example and as an MPEG-2 example.

Where the frame rate is incorrectly set for the uncompressed video file, then the
correspondence between the encoded video frames and the uncompressed video
source frames is lost,; this will substantially reduce the fidelity analysis values.

Fidelity analysis view icons Do @8 Il B
toolbar

The icons above have the same functions as the icons on the buffer analysis
toolbar; see Buffer analysis toolbar icons. (See page 271.) The icons below are
unique to the Fidelity analysis view:

e #H

Of these three, the first two are available at all times. The third is only available
when interlacing is in use and the picture can be broken down into units; it is
grayed out at all other times.

These icons represent the following:

@ The ability to plot time in seconds on the x-axis, as shown:

O« &8 e s o

Decaded bmags PENR full sqnal sasge)

5
EEEMD AR BET A P AN N

Feoink 1 (5.2 10, 25D

Tx
[F .- .
The ability to plot frame number on the x-axis, as shown:
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D+BA ++08BW

= e e e —  ——

Deceded linags FENR @l sigual jangsi

F< %=1«

x
& The ability to plot picture units on the x-axis, as shown:

DR ++aBew

Decadnd megs PEER Tull dypuad sanga)

e e Be

10
[ P

Fidelity metrics available. Six different fidelity metrics are available:

PSNR (255 signal range)

®  PSNR (ITU-R BT.601 signal range)
m  RMSE (Root Mean Square Error)

®  MSE (Mean Square Error)

. MAD (Mean Absolute Difference)
®  SAD (Sum Absolute Difference)

(See page 239, Metric.)
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View bits per video frame analysis
This displays the Bits per Frame Analysis graph.

12 Bits Per Frame Analysis: MPEG4 Example - Man Walking =l =]
s -one @& [+ealma
Bits per Frame
B -vor
6000 [ R
B e-vor
5000 Bl sicnc
Heacler
hits
4000
s 3000
2000
1000
Frames
4 n (4
[ Y
Figure 32: Bits per Frame Analysis graph — MPEG-4 example
[ Ll 8its Per Frame Analysis: H.265 Example - Grenadier Guards =N o = ]

s -De@a e aE

Bits per Frame

150000 0. FI0.040s B0 0605 P01 605 | P70 2000s| 50, 2405|P/ 0. 26030 3205| P/ 03605 |80 4005,
140000
130000
120000
110000
100000
0000
&0000
70000

Bits

E0000

s0000
40000

30000
20000
10000

Frames

Figure 33: Bits per Frame Analysis graph — H.265/HEVC example
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Depending on the stream format, the key (on the right side) gives a color code for
the VOP/frame types; for more information see VOP type [MPEG-4] or Frame
type [H.265/HEVC, H.264/AVC, MPEG-2, H.263, VC-1]. (See page 116.)

In addition to the standard buttons, the toolbar contains two buttons that allow the
X-axis to be either frame or picture oriented:

Zoom-in

Zoom-out
[ Fit to range
& Goto origin

@ X-Axis lock
@ ¥-Auxis lock.
Autoscroll

% Move tool
~+ Measure tool
@ Zoom tool

allcores
E Frames I

4= Synchronise views

The Frame unit toolbar button displays the total bits per frame; for interlaced
pictures this would be the sum of the picture fields:

Bits Per Frame Analysis: mp2_3 =@ s
+ - D+ @&+ + ale @
Bits per Frame
1.0 003 [ 0.040] 50080 P10 20s] B 0.1 50s] B 0200|0240 B0 200 B 0 2204 0 3605 B 0 4D0s R
I -
250000 1 B -
Hl c
200000 1 Header
hits
£
& 150000

100000

s0000

Frames

4 m

|
Figure 34: Bits per Frame Analysis graph - MPEG-2 example of Frame units display
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The Picture units toolbar button also displays the total bits per frame, but, in the
case of interlaced pictures, each frame contains two picture fields:

Bits Per Frame Analysis: mp2_3 [ -=| ] -
+ -0+ @ o+ealelm

Bits per Frame

220000 ([0 000s [B-0 D40E{B:0. DE0S]P: 0.1 20| B:01 50| B:0.2005] 0 2405 B: 0 2a04|Br 0 520%|P-0 S60%| B0 4005 | |6/0.4405) =

-
Il =
-

Heacler
hits

200000

180000

180000

140000

120000

Bits

100000

80000

E0000

40000

20000

Frames

Figure 35: Bits per Frame Analysis graph - MPEG-2 example of Picture units display

The bits per frame can be measured by selecting the toolbar measurement tool,
placing the crosshair cursor over the point to be measured, and reading the result
from the left side of the status bar.
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View AVC to SVC MB percentage view

This displays the AVC versus SVC MB percentage for the current picture. The
key (on the right side) gives a color code for the MB types (SVC and AVC).

H.264/SVC Example - Soccer

o nDem& |+ %

AVC to SVC Macro Block Percentage

B sve

AVC

Macro Blocks (%)

‘< | AL

View CU size distribution

288

For H.265/HEVC, this displays the CU Size Distribution analysis graph. The key

(

on the right side) gives a color code for the different CU size types.

[[] Cu Size Distribution: HRD_A_Fusjitsu_2.bin

o xi|
- - DeR@ [+ aq
CU size Distribution
[Frame:116X811440,16X16:2632032-1,64XB40[Frame: 128X 245,16%1 2532561644 Frame 28,6051 72, 16116:163, 3232 33 64xB4- 2 Fraie: 34,501 26,1 5161 30,3232 4 6454 I rame. 45,6164, 1611
1500 e
| RENG
1400, [
50 I sost
1200
1100
1000
00
2 800
3
700
600
500
400
300
200
100
12 3 4 5 6 7 8 9 101 12 1314 15 16 17 18 19 20 21 22 23 24 25 25 27 23 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 45 49 50
< | |
2|
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View extracted Closed Caption

MTS4EAV7 User Manual

When closed caption analysis is enabled and the Extract CC option is enabled,
this displays the extracted closed caption file. The file displays details about the

closed caption contents.

r ™
3| CEAvL2zero-NoErrors16.5rt - Notepad (5s/s(s e

File Edit Format View Help

113

00:04:06,000 --> 00:04:07,934
pop-on

changed by a paint-on caption..

114

00:04:08,600 —-= 00:04:10,600
followed by another pop-on
caption.

115 ||
00:04:10,734 --> 00:04:11,033
Here's a two line

116 i
00:04:11,133 --> 00:04:12,100

Here's a two line
roll-up caption...

117
00:04:12,166 --= 00:04:12,600
Here's a two line

followed by

118
00:04:13,133 --> 00:04:14,533 |
captions.

4 F
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View QP variation

290

For H.265/HEVC, this displays the Quantization Parameter Variation analysis
graph. The key (on the right side) gives a color code for the Maximum, Mean and
Minimum QP values within a frame.

[G] QP Variation: ateme_hrd.265 3 -0 x|
i o0 e Rlel+Eal
QP Variation
Framel 10, ma 44 nean: 38 S7,mn 2T | |Framei 13 mak 44 mean-3976,n28 | |Frame 25 mark S0 mear45 34, 25 | |Frame.ar maica7 mean 43 41,miad | [Flame4F, el 3 mbari a5 36, 3: "nheii‘wnawz@ o
50 | I
—o— Mean
1 - R T Min
s N NN /I \ NI A
AN NN AN NN T AL A % JINC T/ NN N
A AN / L/ \/ . .}/ |/ Y/ / i
L EEERY A/ i3 i i A/
40 \ I
\|f
A
35
£
&
2
0
15
0
5
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2 27 28 23 30 31 32 33 34 35 36 37 30 39 40 41 42 43 44 45 45 47 48 43 50 51 52 53 54 55 5% 57 8
Frames
K1 I
Point: (30 frame, 39.18 QP) 4

In the case when the Maximum, Mean and Minimum QP values are the same,
the graph will appear as shown below.

v - D erR+eaq

QP Variation

[Framel 2nax 26, mean 25,00, it 28 [Frame 10, mak: 33 mean: 33,00, 33 | |Frame S ma 33 mean-33 00,min 33 | |Frame, 25, maw 34 mean:34 00,min 33 [Frame: 37, maic 38 mean 36 00,min 35 | |Frame 46,mak.37.m

=g

ap

2 45 10 11 12 13 14 15 16 17 16 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 3 3 & S 40 41 42 43 44 45 46 47 48 49 &
Frames.

< |

NE
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Audio trace enable...

X

Audio analysis options

Frame range  |/ace ]Af"\fdelay]

Filename

mp4fil_3_audio vpt J

Availzble disk space: 20731 MBytes
File size limit: 50 MBytes

Options

Parse bitstream

[ Interpret

] Audio frame summary

] Alerts

Stream summary

[ Main payload bit usage

] Subsidiary payload bit usage
[15BR bit usage

[] Frame bit usage

ok | cancel | aooy |

The Trace options provide text outputs, which describe the contents of an encoded
stream, to various levels of detail. The available options vary with each audio
standard, see following sections (unless otherwise stated, each option applies to
every audio standard).

NOTE. Using these options can generate a lot of data - files hundreds of
megabytes or more in size. It may be advisable to collect the data on a range of
frames, not all (this is a selectable option).

Alternatively, you can set a maximum file size, after which no more trace data
is output to the selected file.

NOTE. The audio can be stopped and the Trace file opened immediately after
going past the last frame number in the frame range — there is no need to wait
until the end of the sequence.

NOTE. To set the range of frames over which to collect the Trace data, click on
the Frame range tab.
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Frame range tab

292

This option allows you to specify the start and end frames between which to
gather the Trace information.

Amalysis oplions

Fiame 1onge | Tages |
Fiiwma rarge
Firal Frses Laal fusras
| | W AR hamean
oh | Ceoel | aeh |

NOTE. Frame range is unavailable in pause mode (indicated when the Pause icon
is pushed in on the toolbar and Play menu). This is because the frame range over
which statistics are to be accumulated cannot be changed during pause mode.

(If it could, you would not be sure that the Trace information was collected over
the correct range of frames.) For example, if the audio was paused at frame 23
and Trace was enabled for a range of frames from 20-235, the Trace data would
be incorrect.

All frames. This option is the default and calculates the sequence statistics from
the first to the last frame.

To set a range of frames. If the All frames check box is cleared, a range of frames
can be entered (in this case, frames 1 to 17 inclusive):

Amalysis oplions

F|m|m{:|,,...-.|
Fiiwme rarge
Firal Frame Laal frama
I |17 I~ Al hames
oh | Cewel | aeeh |

MTS4EAV7 User Manual



Analysis menu

Trace tab  Enable. This option enables/disables the Trace output. If the output is disabled,
the remaining selections on the Trace tab are unavailable, although the values are
stored during the current use of MTS4EA (they are reset to their default values
the next time the MTS4EA is started).

Audio analysis options El

Framerange Trace ]N’Vdelay]

Filename:

mpdfil_3_audio vpt J

Available disk space: 20731 MBytes
File size limit: (50 MBytes

Options

Parse bitstream

[ Interpret

] Audio frame summary

[ Alerts

Stream summary

1 Main payload bit usage

1 Subsidiary payload bit usage
[15SBR bit usage

[] Frame bit usage

ok | Canee | Apply |

Filename. By default, the filename suggested is the same as the base name of the
input audio file, that is, the audio filename without the extension.

Any other filename can be entered; MTS4EA will append an .vpt extension to this
filename if it does not already end in this (.vpt = MTS4EA trace).

To browse to a specific folder and enter the filename there, click on the [...] button:

Frame range  I1ace ] AN de\ay]

—I¥ Enable
Filename

1mp4fi\_3_audin wpt J

Available disk space: 20701 MBytes

File size limit: |50 MBytes

Save trace file as

Parse bitstream . =
: = 3 -

[ rterpret Savel_n.|&)Temp lJ I o W o
[1 Audio frame summ [“araphics!
[ Alerts Bmtﬂﬂﬂo visio
Stream summay |~ e 1oy primer
[1 Main payload bit u:
[1 Subsidiany payload|
[1SBR bit usage
[] Frame bit usage

Options

File name: |mp4fi|_3_audio.\rpt J
Save as type: |T|ace output file {*.vpt) j m
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File size limit (available disk space). Trace files can generate a lot of data. This
means that collecting data over many frames can easily generate a Trace file
hundreds of megabytes in size.

This entry allows you to limit the amount of disk space taken by the Trace file.
Once the Trace file reaches this size, it stops writing more data.

Parse bitstream. If this option is selected, then the bitstream is parsed to a
file. This gives the individual bit patterns for the bitstream fields as well as the
mnemonic used within the standard to identify the field.

Trace: mp4fil_3_audio.vpt

B [ Line numbers Find.  Prev | Mest| W Emor W ‘Waning W Frame [~ Text: T
Parze | | | | ‘ | | | | |Summaw | Filtes
Standard: AAC, AAC LC ~

Frame size: 1024 samples per channel
Hum channels: 2
Filesize: 194 kBytes

(0=00000000,7) 0001 : audiclbiectType
(0=00000000,2) 0011 : samplingFrequencyIndex
(0=00000001.6) 0OD10 : channelConfiguration
(O0x00000001.2% 00— : framelengthFlag
(0=00000001.1% 0——pF : depends=OnCoreCoder
(0z00000001.0) O-——= ———= ———— ———— = = ———— ———— : extensionFlag

=======s========================= Frame=1 ===

(0=xz00000002, :id_syn ele

(O=00000002, : count

(0=00000002, © Ee=sc_count

(0=00000003, ;. extension_type

(0=00000004, ¢ fill_nibble

(0z00000004. : fill_byte

(0=00000005, ¢ fill_byte

(0=00000006, ¢ fill_byte

(0x00000007, : fill _byte

(0=00000008, ¢ fill_byte

(0=00000009, : fill_byte

(0=00000004, : fill_byte

(0=0000000E, ¢ fill_byvte

(0x0000000C, : fill_byte

(0=0000000D, ¢ fill_byte

(0=0000000E, ¢ fill_byte

(0x0000000F, : fill _byte

(0=00000010, : fill_byte hd
< »

The preceding example is the Parse bitstream output for an MPEG-1 Audio
Layer II stream.

To quickly find if there are any errors in the Trace file, simply use the Find next
button function and search on either ‘Error’ or ‘Warning’.

NOTE. The data from the output of Parse bitstream is one of the best ways that
MTS4EA provides to do bitstream syntax debugging.
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Go to other views/right click menu. A context-sensitive menu, brought up by a
right-click of the mouse, is available in Interpret and Parse bitstream files. It
allows you to:

m  Copy selected trace data to the clipboard.

B Go to the area in another view that corresponds to the area that was selected
in the Trace file.

NOTE. The right-click ‘Goto view’ context-sensitive menu is only active in the
Trace/Interpret and Trace/Parse Bitstream trace files.

Interpret. This provides interpretation of the decoded data in the bitstream.
Example outputs are shown below for MPEG-1:

{0x03020000. 73 [AUS:HDR] syncwerd = Oxfll

{0w03020001, 2y [AUS HMR] ID = 1 : Mpegl Audio (ESO-IEC 11172-2)

{0x0X000001, 2) [ADS . HDR] layer = 2 Laver II

(000000001, 0y [ADS EDE] protection_bit = 1 CRC protection abesnt
{Ow00000002,7) [ADS:HDR] bitrats_index = 10 Eatrate i3 193 kbata-a
1000000003, 3y [AUS APR] seaplicg_frequescy = 1 Saapling frequescy iz 48000 Hz
{00 000002, 1) [ADS: HDE)] padding_bit = 0 Padding absent

{0x03F000002. 0% [AUS HDR] private bik = 0

(0000003, 7) [AUS: HIMR)] mode = I : Sterso

{ 00000003, 5) [AUDS EDR] mods sxtansios = 0 For joint steyrss, subbsnds (=3 codsd in stares, =31
{ Q00000003 ., ALDS HDE] copyright = 0 Ho coprraght

{OxD0G0000, AUS EDR] criginal_copy = 0 Copy, mot original

{0xDQ000D03 AUS HDR] saphasis = 0 Be saphasis prosent

{ O 0G000% AUS:-AUD) sllocstion
{0x0000007, 73 [ADS AUD] allocation
{CD00R0R07. 3) [AUS AUD) allocation =
{0wDG00008, 7y [AUS:AUD] allocation =
{0x0X0Q000E. 3 [AUS AUD]) allocation =

sanple grouping

]

]

]

)

1 [ATS:AUD] allocation =
]

]

1 guantization levels.
]

3
]
1
7
3
{D0000000%E, i:l
7
]
)

{ DD 000004 ADS AUD) allocation = &) guantization levels. no sssple grouping
{ 000000004 £3 guantization levels, no sanple grouping
AUS AUD] allocation = 15 guantizaticam levels. no sample gicaping
{ DD O0GOANE, 3 AUS:-AUD] allocation = 15 guantizstios levels, no sample groupang
{0x00000006 AUS AUD]Y allecatich 15 guantizat:ss levelis. nd sample girsaping
15 e
15 1]

e . e Y o b et ATV

guantizatics levels Sanpla groaplng
9 gquantazation levels, 37 sasples grouped an cne code
9 quamtization lewsis, 3 sasples groupsd in ons cods
9 geantization levels. 3 sanples grouped in cna ccde

NOTE. To quickly find if there are any errors in the Trace file, use the Find
Prev/Next buttons on the trace view toolbar to navigate to the next/previous error
or warning.

Go to other views/right-click menu. By right-clicking with the mouse, a
context-sensitive menu appears (Interpret & Parse Bitstream only), which allows
you to:Copy selected trace data to the clipboard.

Go to the area in another view which corresponds to the area which has been
selected in the Trace file.

Audio frame summary. This Trace output provides a series of data items
dependent on the audio standard; for each individual audio frame, it will output
data as listed here. All items after the first are per channel, and this portion of the
list is repeated once for each channel in the audio stream. The n in square brackets
is replaced by the index of the channel the data item refers to.
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AAC:

®  Frame number

B Total SBR data size[ n] (bits)
B Total config data size[ ] (bits)
m  Total data size[ n] (bits)

m  Max scalefactor blocks[ n] (blocks)
B Global gain[ ]

B LTP data present[ n]

B Predictor data present| 7]

B MS mask present[ z]

m  Pulse data present[ 7]

B TNS data present[ n]

B Gain control data present| #]

B Window sequence[ 7]

®  Window shape[ 7]

MPEG-2 Audio:

®  Frame number

m  Total audio data size[ n] (bits)

B Ancillary data size[ n] (bits)

The definition of each of these columns is given in the description of the Frame

tooltip; (See page 194, Analysis menu.)
Audio data bit usage [MPEG-2].

Tracw: madt 3, wpl

v '.2"|'|'|-| ."-l.-l.li.- b1 el saagl ool (DLASE

BB || brwemde  Fet P | a5 e g S s e |
b o o e

sodlel a210r (BALS). sclal (BALED -
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This Trace output provides a series of six data items, listed below, for each
individual audio frame:

B Frame number

B allocation (bits)
m  sample (bits)

B samplecode (bits)
m  scalefactor (bits)
B scfsi (bits)

The definition of each of these columns is given in the description of the
histograms. (See page 189, Show histogram.)

Frame data bit usage [MPEG-2].

Trace: g fon_ 0, wpt

Fmd P u.-li'-r[-q- R T P [

o (hitel. sample (DL18) ssapleceds |Diis| scalsiscior (Bitsi scisl (Bits) -

This Trace output provides a series of nine data items, listed below, for each
individual audio frame:

®  Frame number

B AncillaryData (bits)

B AudioData (bits)

B AudioSequence (bits)

®  ErrorCheck (bits)

®  Frame (bits)

®  Header (bits)

B HuffmanCodeBits (bits)
B MainData (bits)
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The definition of each of these columns is given in the description of the
histograms. (See page 189, Show histogram.)

Main payload bit usage [MPEG-4].

== Trace: mp4fil_J.vpt
gEﬂJEJ I Line rumbers Fird .EPEJJETL;W:Euu v

Frame rlunbcr Config size (bits) . Main pavlicad
1.16.88.0, 3341
.0, .Eﬁﬁﬂ
L2894
L2824
L2796
L2621
L2753
L2609

ﬂ-:ﬁnﬂ:rj
=3
ol
oooooo oo

2
3

4

5,
6.0,
7

8

9. 2545

10.0. 4? 0. 2461

This Trace output provides a series of 5 data items, listed below, for each
individual audio frame:

B Frame number

m  Config size (bits)

B Main payload size (bits)

®  SBR size (bits)

m  Subsidiary payload size (bits)

The definition of each of these columns is given in the description of the
histograms. (See page 189, Show histogram.)

Subsidiary payload bit usage [MPEG-4].

1.56.0.0,12.0.11.,0,0.0,9.0
2.56.0,0.0,0,11.0.0.0.6.0
a.56.0.0.0,0,11.0.0.0.6.0
4 56.0,0.0,0,11.0.0.0.6.0
5.56.0,0.0,0.11.0.0.0.6.0
£.56,0,0,0,0,11.0,0,0,6.0
J.21.0,0.0,0,15.0.0.0.6.0
e.21,0.0,0,0,15.0,0.0,6.0
9.21,0,0,0,0,15,0,0,0,6.0

10.21.0.0.0,0,15,
11.56.0.0.0.0,11,

DI:!
DI:!
l:ll:l"
[= i ]
oo

The following data items form the series of twelve seen in the Trace excerpt
preceding (frames 1-11 shown):

B Frame number
m  channel pair_element (bits)
B coupling channel element (bits)

B data stream_element (bits)
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fill _element (bits)
gain_control data (bits)
ics_info (bits)

Ife_channel element (bits)
program_config_element (bits)
pulse_data (bits)
raw_data_block (bits)

single channel element (bits) (bits)

The definition of each of these columns is given in the description of the
histograms. (See page 189, Show histogram.)

SBR bit usage [MPEG-4]. Similar to the subsidiary payload bit usage Trace

above, this Trace output provides a series of 16 data items, listed below, for each
individual audio frame:

Frame number

sbr_channel pair base element (bits)
sbr_channel pair element (bits)
sbr_channel pair _enhance element (bits)
sbr_data (bits)

sbr_dtdf (bits)

sbr_envelope (bits)
sbr_extension_data (bits)
sbr_extension (bits)

sbr_grid (bits)

sbr_header (bits)

sbr_invf (bits)

sbr noise (bits)

sbr_single channel element (bits)
sbr_sinusoidal coding (bits)

unused sbr data (no header found) (bits)

The definition of each of these columns is given in the description of the
histograms. (See page 189, Show histogram.)

MTS4EAV7 User Manual
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Frame bit usage [MPEG-4].

Standard: anC, LC

Frame size: 1024 samples per channel
Hum channels: 2

File=zize: 194 kBvtes

Frame number, dynamic _range_info (bits). extension_pay

1.0,35%2.22.0,0,432,324, 2115, 9
2,.0.0.22,0,0,391.315,.2172.0
3.0.0,22,0.0,363,351.2158.0
4.0,0,22,0.0,371.306,2125.0
5.0.0.22,0,0,375,.360,2039.0
6,0,0,22,0.0,343,234,2022.0
7.0.0.22.0.0,113,133.2485.0
8,0.0.22,0,0,131,98,2358.0
9.0,0,22,0.0,125,84,2314.0
10.0.0.22.0,0.118,94,2227.0

This Trace output provides a series of 10 data items, listed below, for each
individual audio frame:

®  Frame number

B  dynamic_range info (bits)

m  extension_payload (bits)

®  individual channel stream (bits)
E |tp data (bits)

®  reordered_spectral data (bits)

B scale factor data (bits)

B section_data (bits)

B spectral data (bits)

= tns_data (bits)

The definition of each of these columns is given in the description of the
histograms. (See page 189, Show histogram.)
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Audio analysis options...

View audio

View audio trace

Go to other views/right
click menu - Interpret &
Parse bitstream only

MTS4EAV7 User Manual

The Audio Analysis Options dialog box provides three tabs: Frame range, Trace
and A/V delay. Frame range and Trace are described in Audio Trace. (See
page 291.)

The A/V delay options are described in Audio/Video Delay. (See page 312.).

[per (See page 184, Show audio waveform.)

E= This option opens the Trace view on the current output Trace file, as given in
the Analysis menu Trace tab.

NOTE. If there is not a current Trace file (and Trace is not enabled) this menu
option/toolbar icon is unavailable (grayed out).

NOTE. Multiple audio trace files can be opened and viewed simultaneously. They
can be opened using the Open Other option in the File menu.

NOTE. If the stream has been rerun and a Trace file by the same name is already
open, then clicking the View trace menu option or icon will refresh the currently
open Trace file.

By right-clicking, a context-sensitive menu appears, which allows you to go to the
corresponding area in another view:

NOTE. This right-click context-sensitive menu is only active in the Trace/Interpret
and Trace/Parse Bitstream trace files.
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Copying text

Line numbers

Find data

The contents of the Trace window can be copied to the Windows clipboard.

This can be done in several ways:

By pressing <Ctrl+C>

® By right-clicking and selecting Copy
® By clicking the Copy icon (see below)

Trace: h263_1_video.vpt

Line numbers

Find: M Mext
| vE| DET [[Piel

The icon to the immediate right of the Copy icon is the Select all icon. Rather
than highlighting and dragging over what could be a lengthy Trace file, you can
click on this icon to highlight all of the text in the Trace file for copying.

Line numbers can be turned on/off:

Trace: h263_1_video.vpt

I Line numbers Find: Frev | MNest| W Enor W Find  Frev | Newt| W Emor v
|ntepret] | e 08 | 1B TPl Butfer] Fisets] | Iriepret] et | Frame | 6B | WE| DT Pl Butfed] Fideis]
Standard: H.263, 0000001 Standard: H. 283,
Frame =ize: 352=288 0000002 Frame =ize: 352x288
File=size: 808 kEBEytes 0000003 Filesize: 808 kBytes
oooooo4d
00oooaos
================================ Frang=1 ===== 000000f ================================ Frane=
[inf] recon_mh ¥0 [(HMB=0; GOB=0: Frame=1) 0000007 [inf] recon_mb Y0 (ME=0:; GOB=0. Frame=1
29 22 20 22 36 35 34 29 gooooos 29 22 20 22 36 35 34 29
31 29 40 &9 113 129 140 151 gooooos 31 29 40 69 113 129 140 151
2129 38 63 119 146 154 160 ooooolo 21 29 38 63 119 148 154 160
23 27 30 61 126 148 152 164 0000011 23 27 30 61 126 148 152 164
23 26 26 G5 123 145 144 156 goooolz 23 26 26 55 123 145 144 156
2128 28 53 120 147 147 152 oooool13 21 28 28 53 120 147 147 152
22 20 22 G5 119 138 141 152 0ooool4 22 20 22 55 119 138 141 152
a0 77 A A 114 179 147 148 nnAnnis S0 77 9f B4 114 179 147 148

The Trace file can be searched for any data, using the Find: Prev (previous) and
Next buttons. This finds the previous/next occurrence of any of the enabled

strings.

NOTE. The <Shift+F3> key can also be pressed, to find previous.

There are some standard strings that are useful to search for:

®  Error
B Warning
B Frame
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Lines too long for window
width

Trace file format

MTS4EAV7 User Manual

These are found by enabling the relevant check box (Frame example below):

W Lnerambes  Frd P ﬂErg-"Enu [ Wareg & Fuse [ Tet |
Stactdard MFEG=1 Audic, Layesr 11

2 Frame mize; (152 saaples per channel
Q0003 Hum channels: 2
Filesiz= 257 kBytes

m. RIS SIRS RN ARSI AN E
mmmm mm=s | Ge00000000,7) syseverd

s m==e | Q00000001 , El:l
—— e {D00DR000] .

—— —— (D 00000003
i e ANAND

L

1
3 Em'la:hm_hlt
Th

b rada e

To search for any text, check the box next to Text and enter the text in the box
(in this example, searching for 'tns_data present'):

I:IJ:IJEIIJIJDIJS-S 5
(000000 0EE. &} L st weT b
[ 0=000030&6 .5}
(0=00000066 4} © n_fale
{Oxdbod0LE, 2) coel_res
(0=00000066.1) length
(Om0O000067_3) - ordsr
(0=000000&8 .6 ) desestion
[0x00P0B0ER 5 ) cosl_compress
(0x000000EE, 8) . cosf
(0=00000068.0) © cowf
(Ox00000089 4} . cost
(0x000000E9.0)  coef
(000000 0EA. 4) @ coet

D] == mmme ———— —— —— e ((R0000006A, 0 | comf

el ——————— o [ OxOGOANER 4 e

If a line is too long to be displayed within the width of the View trace window, a
horizontal scroll bar is displayed and a blue arrow is appended to the right-hand
side of the View trace window, to indicate the line extends to the right:

(B[ B|| T Loerumbes | ot Prev| Nea| P Ero ¥ Waring ¥ Frane [ tet |

Standard ARG, 1T =
Frame size: ulzl saxples per channel

Nun channe,
Filesize 1'11 kBytes

{Dx000DODDD, 7) [ASC] audiaObjectType = 2 AAC T
(0x00000000. 2} [ASC] S bl e Lt P
BI % d t {Ux00000001 . 6) [ASC) o ulunml(&nlxtfuxltlgn a3 I.hhen?uh. sudiv syntal.h\. ululun\ hnl. wvall hu chet
¥ oxoooooonn 2s fastoa ags 0 lisa INCT
ue arrows indicate ‘ﬁn:ﬁﬁ:ﬁ:ﬁ% ﬁ! t% %1 dependsUnCo: lemhﬁ lld h e coder is at u:u %ﬁlplu :al.u in scaleable lul.shuar‘
; : M extensionFlag - udin ohject type is 1. 2
continuation of text : ! ' o nse- Sy
Fromeel seesssssssssssssssrsssssssnsmnes
(0x00000002.7) [ROD] id syn ele » § © £ill elenent
{0x00000002.4) [KDB. FEL] count = 15 byles = Size ol dala streaa slessat to be incresssd by esc_count
{0x00000002,0) [RDD:FEL] esc_count = 30 bytes Tu\.l size of date streem element is 44 bytes
{0x0000U0U3 0} [RDB EPL] extension_typs = 0
{DuiD00NNA &) (ROREPL] Fill pibhTa oD (discardd by decoder)
(0x00000004.0} [ROD:EPL] £ill"byte = 0 (discarded by decoder)
(0%00000005.0) [ROB'EFL] £ill_bytm » 54 (discarded hy decoder)
{0xD0000006.0) [RDD/EPL] £ill byte + 52 (discarded by decoder)
i {DAUUDUUDLY 0} (RDE EEL] (il byte « 177 (discarded by decoder)
Scroll bars d|3p|ayed 00000008, 0) {RIB:EFL] (il byte - §1 (disowrded by decoder)
decoder
SNga0000004. 0} [ROR EPL] £111 hyu- =1 e — - o
0XTNQUO0D. 0} [RID-EFL] £3ll“byte » 177 (discorded by decoder) —%
Ix000 ) [ROB EPL B 184 (discarded by decoder)
0xDa00004T ROD:EPL yte = 24 (discarded by decoder)
{0x000000E. ) -%Hu.m. {1l byte « 151 (discarded by decoder)
{0x0000000F, 0 ) fill_byte = 25 (discarded hr dreoder)
{0x00000010.0) i fall by\ﬂ =« 26 (discarded by decoder)
{0eN0O0ON11_0) R'D'R FPL 1_byte = 18 (discarded hy decoder)
(0x00000012.0} [ROD:EPL] £ilTNMgte = 49 (discarded by decoder)
(000000013 0) [ROR EPL] 011l _byte « 50 (discarded by decoder) b4

MTS4EA saves Trace files with a .vpt file extension. Currently, the .vpt file is a
standard ASCII file which can be viewed in any text file viewer.
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View audio stream hex

Hex MPEGA File [xamphs - He

W oin ¥ e @0 [a =l Bpepeine| | oD

Pl - Erack OO0

GOGI0081 LO0E00G0
01101081 S1100080
OOLRO00] S0I011R0
D110k &0 91100001
DOLE00S0 QOLED000
[T
S1020080
I00EL1RL
11180
@108
20030

00010001 B11G01L0
11110181 10100000
11101181

20030003

tiniiie
BL100110
0110010

0100009
Q0111000

goliaog
OE10S00
Ho115100
goinLong
0010&000
0019108
01008101

1illii1a
] G01e

21000109
GO1000ED
G01011L1
10100109

0 f11ri004

1 1000o1Ll

000100
01010109
101121010
11110010
10100111
11111008
Lono11d
1111011

ettt E—f =L -1
= e
B o e e T
B e S e
0 ) e
it D

11
g
L]
11
ol
ol
11
1
11
11
11
ig
18

=1
i

Py
=
o
-
=1=1
=11

0e00R11Y
09111110
11009111
09101010
01118101
on10d011

UG00E000
HEI0000L
O310k00m

002000
01e00911
01100010
DIE1OROL
00110900
01010911
gangan0
11110301
00R0aa00
00001000
DoRoido0
11001500
D1i01o0l
00a0Li11
D0010all
11900000

10000010
10000111
01100011
11100010
11111801
00401800
fgn11801
nidnmbin
1011180

1100001

r=1-1

o1L0100
QOEDDGD0
o1E0oi01
01101140
0010000
01@10100
01000810
Q100500
10810600
olenocn
1igi0iol
11910101
11110001
01E01111
10011010
10010041
00111101

01101001 =

11000011
01011111
00101020
00101001
01301001
11000001
P
1nda010
11100401

-

n
i
[etettd

Ll

A

i

r-

-

=

o
A
b
£
2]
e
B
L=
ol
=
=

A

]

Ak
-]
S
g
]

=
MESEEIERRE

2
2
g
EHILIERRNESENERRRD
-

This opens the current audio stream in a hex viewer,
binary, hexadecimal, and ASCII data (in any combination of the three).

which shows the data in

NOTE. Multiple View hex windows can be opened at the same time.

Using HexView, you can scroll through the file, and search for specific:

B Absolute address (from the start of the file)

B Relative address (from the currently-selected location)

B Binary data
= Hex data

®  ASCII data

NOTE. In the field where the data to find is entered, a wildcard character can be
entered - this is ' (a period).

NOTE. By entering a hex value and then clicking on Dec, you can convert the
number to decimal (and vice versa).

304
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Elements of the HexView window.

Data to find and Menu to select
find/goto button field of data

/
AL

Set number of
bytes per line

[B: MTSAEA7.13 - Hex: mpafil 3 - track 001 (video)

Fle Py Overlay Apdlyss Edit Alert Window Help

2 l|E - el

Hex/decimal data

[Boecodes | EEAES

RkuDo Bl mEE [ & .
1 L . _ / type/conversion
Selection of which B Hex mpafil 3 - track 001 (video) * * / s |[@]= \’
i W Bin W Hex M ASCI  [Auto ¥ | Bytes perline ‘ Frev| Goto |ﬂ [absolute address ~| @ He
data to view 000000 D00OO0OO0O 00000000 00000001 10110000 11110101 00000000 00 00 01 BO FS 00 -

000006 00000000 00000001 10110101 10001001 00010011 00000000 00 O1 BS 89 13 00

00000C 00000000 00000001 00000000 00000000 00000000 00000001 00 01 00 00 00 O1

000012 00100000 00OOOOOO 11000100 10001101 10001000 00ODOOODO 20 00 C4 8D 88 00

000018 11001101 00001011 01000100 00100100 00010100 01100011 CD OB 44 24 14 63 DS c
00001E 00000000 00000000 00000001 10110010 01010110 01110001 00 00 01 B2 S6 71 Vg
000024 01110101 01100001 01101100 00100000 01010100 01100101 75 61 6C 20 54 65 ual Te
000024 01110011 01110100 00100000 01010011 01100101 01110001 73 74 20 S3 65 71 st Seq
000030 01110101 01100101 01101110 01100011 01100101 00100000 75 65 B6E 63 65 20 uence
000036 00100000 00000000 00000000 00000001 10110011 00000000 20 00 00 O1 B3 00

00003C 00010000 00000111 00000DOO OOOOOOOO 0OOOOOOO1 10110110 10 07 00 OO0 O1 B6

000042 00010000 01100000 01110000 01100001 01101100 01011010 10 60 70 61 6C SA ‘palZ
000045 10100101 10101000 01100100 00011010 00000100 10100001 AS A8 64 1A 04 Al d
00004E 00101010 01100110 10101001 11101011 00011011 11001101 2A 66 A9 EB 1B CD *f
000054 11111100 01111001 00110111 01101111 01100011 11101110 FC 79 37 €F 63 EE y7oc
000054 01011010 01001000 11110100 11001101 00111101 10001111 SA 48 F4 CD 3D 8F ZH =
000060 10101001 10010011 11111000 11011011 01010001 11111100 A9 93 F8 DB 51 FC Q
000066 01111101 10110111 11110001 10110110 11011100 10010001 7D B7 F1 B6 DC 91 }
00006C 10111111 11011111 11000111 10011011 01110110 11000111 BF DF C7 9B 76 C7 v
000072 01001101 10111111 10001101 01000110 11011100 01011000 4D BF 8D 46 DC S8 M F X
000078 11111011 11011111 11100011 11011111 10111110 11000111 FB DF E3 DF BE C7

00007E 11111111 01111100 10001101 10110110 11111110 00111011 FF 7C 8D Bé FE 3B | H
000084 01101101 10110101 10001101 00111001 10111000 01011110 6D,BS 8D 39 B8 SEm 9 *

000084 10001000 00041110 00100100 00101100 10100101 00001100 84 16 24 2C A5 0C ¢
000090 01001011 011:(0000 01100001 00110001 01100010 01000010 4 70 61 31 62 42 Kpa\bB
Byte address at the S‘tar‘t 000096 11001010 001:0000 10011100 10101001 10011000 10000101 Cfs 30 9C A9 98 85 O -
. . ——3 |Address: 0x0 (0) bit 7 4
of line of data in hex / | woer o
S WL - N (K <l \
Status line —>keey one/more Alerts disabled | All | JSisabled:3 | T )
Data in binary format Data in Hex format Data in ASCII format

Setting information ~ The width and size of the HexView window can be set as with any other window
displayed; window width in Windows. The same data is shown in each of the three sections:

®  Binary
®  Hexadecimal
m  ASCIT

Each of these areas can be individually displayed/hidden by clicking the
appropriate tick box in the top left-hand corner of the window.

In this example the binary display has been turned off, leaving only hex and
ASCII:
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Mo MPECA - Fibe [xamphe - Bei]iog Westber Girl - track 001

B ¥ He ¥ 8800 o _-_iiqmp,h
0000 11 50 OE BC 00 OO &C 6% G2 6 &4 0 31 IE 32 34 20 &2 €5 74 €1 20 38 ¢ libdanc 1 04 bata { &
00019 44 75 €E 20 20 38 20 32 30 10 M 55 ME 53 54 41 42 AC 45 O0 O0 42 18 Jun B 2004} UMSTAELE B
00032 %F B FF FF F& 60 0OC EX 04 CI o4 ED &C 0% 05 08 41 S0 90 2 12 a: 4LE AP T
0004l 00 D6 CF 83 FI OF L% CC OF 6A BE DS A% 5% F1 CE AE 90 4C EJ JF &F 1E 71 (111 ;u.'l:ml Iur"ﬂn_%
onded 44 CD AE 13 A T8 W 27 D6 OF € 0 2F DS A2 3F 3D 9C 3A M FF TE 23 DI wf” e} T D
00070 €9 Sh &C F9 F1 32 ES &1 37 4B 9B BB GE FF 7E §5 A1 47 BC 77 A7 AF 1T10RZ a7KEQ! n U G oawG
00096 3% 10 &2 30 ES 3F 67 OF 3F A7 C3 0C 3E DF &7 SF 49 BI S4 C? BF E6 ZA 4 0 3 g I T =
O00AF 11 &6 BA 24 E1 FD 29 F7 A0 F2 6% 5C ED A7 6B 6D 39 C1 4D BC F9 57 ffe )= ol ini En3 H @
Jo0GCh I3 42 94 AD L4 86 DB JE BE 82 9T 1B G2 ES 00 14 S0 16 FE C7 40 34 1B 0 ., D‘g Pae
OOGEL ©4 %0 00 EY &k Lk 0% 04 23 00 9% 01 31 50 CC 20 90 95 20 A0 4G TA k] i L=
OFA 12 Ok 0D 84 81 61 20 % 2% 12 Al 21 AS 47 09 F¢ AR F? %0 7B EB JE a | | G o {8
00113 47 B4 D Ch DE 75 72 EF JE DT BF 33 7F 39 78 Ba 79 SC 29 36 ¥ G el wrl.y|w 3 Sxly)5E
00120 38 EC 05 AF SE FF 83 Ed FD 7F 29 DB E7 F4 ES FC 87 FC OE #B 5D D4 84 W w0
00145 SE D5 IF 01 DF 3F E6 AE F& CE 79 75 72 B5 FC D1 BD A6 F S? D FB [ B7 E ¥ ypuzpif  Wamd
I5E 9C &F 5F Ak 63 @9 32 75 Fi 68 Ed 4F E7 9E 32 BC A3 28 CB 6F 54 CF Bd "o Jo o h EAO 02 (EcT ¥
177 N0 IR 3E TE &E 9C &7 OF BR IE B85 I% &% 12 92 4B DE E5 09 89 &5 EE 02 |i{les g Mz 031 K 1
190 41 39 48 G §2 F4 2F TH 4B 13 i3 08 ©C 4 AD 08 43 T ab 13 d6 82 4 MH B vk B o
1A% B0 &b &0 88 b BB X1 OC AF FF EF E} FE B1 42 C5 40 B0 &0 & 24 OB &b 6,0 O b b B# 1§
0LC2 06 C2 41 30 50 34 15 0% 04 54 B3 E7 35 BE B3 89 54 45 AD 2B 3% 7 56 AOPE T N W
DIDE Ak D? &9 Lk BS FE 9F A% 25 53 FE F& 45 DD 50 CE D4 OF 13 SE 4B 39 CA b %Es & ETIE B K9
IFd ES SC 76 ES &4 76 DF 57 &2 DD Ed FF CF BD AD EB ES 39 98 53 B0 BF 6F v dwd¥ 7 § w95 @
D AF F2 Th E1 94 FB FA OF 54 47 Fé& 3% 20 87 40 29 EE A7 &7 30 D7 XA PC O z1 4 TG]Y 0-19} o8 si
226 SE B5 LB C2 DE F3 F1 20 44 12 12 7% 62 OF PG A7 E1 bb 5D OA YE DT OF 10a ORODD. 2eb? EE]- M
JIF LY 0k 16 X5 17 02 FB 1C 2B 6B £ 28 91 E0 A% 42 Fa CB 42 21 55 2F XB Di 03+ o+ & B EBID
0268 25 48 DY 4B 0B OO 20 88 26 4% 0E DE 4k B0 05 40 BE OA 02 21 00 00 dC LE J e 1L
0271 ZE 10 @5 OO0 &5 G0 4B 28 51 0C 05 04 C2 20 AD S8 28 53 09 O4 42 41 1k & & K(Q (5 Ba
26k BC 77 B9 CE BT C7 3B B7 5% DM AE 24 BS E7 38 A4 B2 6h 4B F1 F1 49 58 Y B sy 8 JKABIX
0¥ F1 FP @5 CF FA OE 9% Ed D 3k D4 OF ED Be A% &4 BF AD F? 07 9 {1I El-ﬂd °
17 EC €1 AD F1 ER F1 6E LF 4D 6F BT 01 18 € 1B 07 2 XD Fi 7 Hp _
@ @B &F BF & FF OB B} E 34 EX &F 6B 22 34 1€ 37 1F 23 X b T TR Ond Okt ok
52 53 AB TE AE BB 26 BS DS 5 24 C9 32 BB 41 30 AY 4B AT BY AE Sox by i W .
ook, 7050, 1 61 bk

Setting bytes per line. This dropdown menu is used to set the number of bytes
per line:

fif Hex: MPEGE File Example - Beijing Weather Girl - track 001

7 B W Hex & ASCI m Byles perineé I | EI:II.DEEU
Aako q

I:I[IEIEEI 11 90 DE 3C
00019
00032
0004E
00064

If the current width of the window is insufficient to show all the columns, then a
scroll bar automatically appears at the bottom, allowing you to scroll left/right
to see all the columns, as in the following example:

D

7 11 40 Iz 3 a0 £ e 31 &= @) B2 b 20 I3 &8 VB 3E FF 20 13 .

03 3T 30 = 34 24 3 BE &L 45 00 5 BY EF el &0 T s C2 €4 20 B
041 &0 4% [ 05 03 41 ED 4 L33 rL CCDE B4 4k &5 EF F1 CE AT 9D 40
0NET 2F &F 1E 71 44 CD AE L 5 ar Cg 3l £ DL 42 a9C ¥k Aa FF JE 53 69 5h
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Right-click popup menu/Goto view. Right-clicking in the HexView window
generates a menu, from which it is possible both to set the number of bytes
displayed per line and to navigate to the same location within the stream in an

alternative view:

v Show ASCI]

v Show hex
v Show binary

Bytes per line Lg

G

Wi

.ﬁ, Stream edit

| 4w Synchronise views 4 Alert log
@ Navigator
B Trace

s ke Audio waveform

Synchronize views. When the Synchronize views icon = is pushed in, all open
windows automatically follow the selection that you make.

Highlighting a section. A section of data can be highlighted in any of the (visible)
binary, hex or ASCII sections by clicking and dragging the mouse over the area:

Hex: MPEG4 File Example - Beijing Weather - track J01

V Bin ¥ Hex W 45T fauo  ~| Bytes perline Gogh

0 Absolute address v | Hex ¢ Dec

(00000 00010001 10010000
00007 01101001 01100010
0000E 00110001 00101110
00015 01110100 01100001
0001C 00100000 00100000
00023 00110100 00101001
00024 01000001 01000010
00031 00011000 10011111
00038 00001100 11100010
0003F 11100000 01001100
00046 01010000 10010000
(el 1100111181000001 1]
00054 01101010 10110101
0005B 11001110 10101110
00062 00011110 01110001
00069 01111000 01111100
00070 01001111 01111101
00077 10011100 00111010
0007E 01011010 01101100
00085 00110111 01001011
0008C 11111111 01111110
00093 01110111 01000111
00094 11100101 10011111
00041 11011011 01111111
00048 01001001 10111001
0004F 00010001 01100110
000B6 11110111 10100000
000BD 01011100 11101101
000C4 01001101 10111100
000CE 10100000 00010100
000D2 11110100 00000001
Selection: 0x49,7-0x50,3 61 bits

11011110 00111100 0000000 00000000 01101100
01100110 01100011 00100000
00110010 01100010 01100101
00100000 00101 01001010 01110101 01101110
00111000 00110010 00110000 00110000
00100000 01001110 01010011 01010100
01001100 00000000 00000000 01000010
10110111 11111111 11110101 01100000
00000100 4 11000100 00100000 10110000
01000101 00000101 00001000 01000001
01010100 W 000 0
11110001] 10101001 11001100 11010101
11010101 01001010 10100101 01101001 11110001
10011101 01001100 11100011 00101111 01101111
01000100 11001101 10101110 00010011 10011010
00100010 11010101 00111111 11000000 10110011
00101111 11010101 10100010 00111111 00111101
10100100 11111111 01111110 01010011 01101001
11111001 11110001 00110010 11101001 01100001
10011011 10110011 10100010 10001011 01101110
01010101 10100001 01000111 10111100 11111011
10101111 00110100 00011101 10100010 00110000
10000111 00001111 00111111 10100111 11000011
00001100 00111110 11011111 01100111 01011111
01010100 11000111 10111111 11100110 00101010
10111010 00101010 11100001 11111101 00101001
11110010 01110101 01010100 00001000 01101001
10100111 01101011 01101101 00111001 11000001
11111001 10010111 00101001 01000010 10010100
10000110 11011000 00101110 10111000 10000010
01111011 10010111 00011011 11000010 11100101

The addresses of the selected area and the number Whichever section is highlighted, the corresponding
of bytes selected are disp layed in the status line areas of the other sections are simliarly highlighted
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Find absolute address. A specific address can be found in the audio stream, either:
B An absolute address, from the start of the audio file

B A relative address, from the first byte of the currently selected area

|.-'1‘-.|:-$|:|Iute address j # Hex O Dec

no00|absolute address | 90 DE 3C 00
IR Hielative addiess B 62 EE A1 61
0110|Binary 2E 32 34 20
0111|Hex 61 20 28 44
o0 1tAsCcl 20 38 20 32

The address to find is entered in the box next to the Goto button. This address can
be in hex or decimal.

If an invalid character is entered for an address (entering anything other than '0-9'
or 'a-f' for a hexadecimal address), the Goto button is greyed out.

Note that the Goto button changes to Next for all data to find except for the
Absolute address. (When Absolute address is selected, the Prev button is greyed
out.)

The Hex/Dec option button selects the format of the data being searched -
hexademical or decimal.

Find relative address. An address relative to the currently highlighted address can
be found. If there is no address highlighted, the address found is the offset from 0.

The address to find is entered in the box next to the Next button. This address
can be in hex or decimal. If an invalid character is entered for an address (for
example, entering anything other than '0-9' or 'a-f' for a hexadecimal address),
the Find button is greyed out.

NOTE. The <F3> key can also be pressed to find next. The <Shifi+F3> key
can also be pressed to find previous.

The Hex/Dec radio button selects the format of the data being searched.

Find Binary/Hex/ASCIl. These menu options find data in the bitstream. Up to
64 characters can be entered.

NOTE. The Binary search searches for the bit pattern irrespective of byte location;
the Hex and ASCII searches are byte aligned.
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Wildcard searching using '.". A wildcard can be entered in the data to be found,
this is the period character - .’

The wildcard matches a single digit in the base selected; the wildcard matches:
®  One bit in the binary find

B A hex digit in the hex find

B An ASCII character in the ASCII find

For example, entering '0001b.' as a hex string to find (any character after the
'0001b' pattern will find the following patterns in the selected example stream:

Hex: MPEGA File Example - Beijing Weather Girl - track 001

¥ Bn ¥ Hex ¥ SO [Auo  v] Bytes perine Mim’““

02110 11010000 11011100 OOODOOLO0 0DD10110 OOO1011Y
02124 11101100 00010001 10100100 10111001 10000001

iHn: ﬂGH“r"

00000000 DOOOODOD DO DC 04 16 17
Q0011001 10101010 EC 11 A4 BY 81

02128 01000001 01110000 OOODO0O00 OX00L000 01010000 01010100 01001000 41 70 00 43 S0
02132 01010000 00000100 10000000 OLOOOO0Q0 10101000 00000000 GOOQOOOO SO 04 80 40 A8
02132 EIINNEEN GEE AR 00000000 00000000 00010100 10001100 00 01 B4 00 OO
02140 01010001 00101001 01000010 10100100 01111001 00100100 10010101 51 2% 42 k4 79
02147 11111011 11010111 00010111 10010101 10101011 00000101 10211100 FB D7 17 95 AB

= Hex: MPEGH File Example - Beijing Wealher Girl - track 001

W Bn ¥ Hex W 4501 [Auo v] Btesperine | Prev| e (000D, [Fex *| & Hex ©©
07484 10011101 00101100 11101000 01010010 00000111 01110101 00010001 90 2C E@ 52 07
07491 10000100 10001011 10010101 00100011 01100101 10010100 01010100 84 8B 95 23 &5
07496 00110111 00000011 01110001 00000010 01000000 00100001 00110000 37 03 71 02 40
0749F 00000001 10000100 DOO0OOL0 10100010 01000010 10000000 00100100 01 B4 02 A2 42
07446 00101000 00000000 DOL01100 O0DOQ1Q0L 01011100 00000000 POEDDDEE 28 00 2C 09 S5C
07440 [IIGINEE MEESEEEE 00000000 00000000 00000000 00000000 11100000 01 BA 00 00 OO
074B4 00100001 0001110 11111110 11111111 11002011 01001100 11000110 21 4E FE FF CB

The wildcard can be inserted in any position. For example, '03..456.8' is a valid
search string, which will find any nine consecutive digits where the first two are
'03', digits 5-7 are '456' and the last digit is '8'.

Conversion of hex<->decimal. If a hex value is entered into the find box, and the
Dec option button is clicked, the value is converted to hex (and vice versa):

001

aded Rielative addess 'i = Hex " Dec |l4‘52? Fialative acdiess 7[  Hex = Deg

00111 01110101 00010001 9D 2C E8 S2 07 J0111 01110101 00010001 8D 2C EB 52 07
00101 10010100 01010100 84 8B 95 23 65 10101 10010100 01010100 84 BE 95 23 &5
00000 00100001 00110000 37 03 71 02 40 JOOOO0 00100001 0O110000 37 03 71 02 40
00010 10000000 00100100 01 84 02 AZ 42 10010 10000000 00100100 01 84 02 A2 42
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View audio stream structure

310

This allows the structure of the following file types to be viewed and
expanded/contracted (by clicking on the '-' and '+' symbols at the left end of each
line). Each branch of the structure can be clicked on to expand it and see the nodes
below it - see the examples following:

B % ruciure: MPEGA Fite | xamphe e jireg WiaaiPsar Cairl

track 001

RS rack-IIF
[TEprre
£33 G N

b

i

(2%, 1002w

GEARAIAT
nE40I0E,T
CuE42aa,T
CxE4ade,T
GuE4ATT,T
QuEA T

o

HHHHHT“‘HH;EE&hHEHE

Figure 36: MP4 containing AAC LC

£ PES_pachat MPEG-T, MPTG-., Do, 7 1
9. PES_pachet MPTGY, MFDG-..,  DuT,? LA
= B PES_paciat MPEG-], MG, DodOOnd0. T ELIE
= [ PES_padiel MPEG-], MG, D) TR, 1815
B, PES_pahalt HPEG1, MG LT UE 181
I, PES_pichek HPELD, MG . DnET, T 117
= B PES_pache FPTGD, MPDG- . (R, 7 11T
& B PO _pachst MREG-1, MR- Erda 1, 7 117
= B3 PES_pacet MPEG-, MR- o, T 1T
= B PES_pader WPEG, MG LB 117
a I PES_pacher MPEG, M. Dl ? 11774
= [ P3_pachet MPEG], MPEG-..  CuOeatd,? 1T
11 gacket_start_gode 5., Ol L ™
o e dl DoQ MPEG-]. M., DeHsh, 7 B
a3 PEF it b 14 Do, T i
[EES 1) H Diasle, 7 T
LELE LT 2 L ] Duie 5 H
ann T prioeity o fhixvuae, 3 1
59 ety sbgrment_nde . 0 e, T 1
axs pagrght o EotaFe, L i
3 gl o copy i .0 i
waa 55, flags t Dy, 7 )
B flag o Dy 5 1 a
- H P i

Figure 37: Container files, for example, MPEG-2 PES
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The view is divided into four columns:

Syntax. This column shows the stream syntax parse tree, including the names of
each syntax element or syntactic structure. Nested syntax structures are shown by
nesting nodes of the tree. An icon shows the type of data at each tree node.

Value. This column shows the interpreted value of syntax elements in the tree.
The content of this field will vary according to the type of data to be shown.

Start bit. Shows the start bit address of the syntax node. The address is given as a
hexadecimal byte position followed by a bit position number.

Size. Shows the size in bits of the syntax node. For nodes with children, this
shows the total bits of the node and all its children.

(See page 265, View video stream structure Ctrl+R.)
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Audio/Video delay

312

AV Delay test enable

This feature provides a complete solution for measuring audio/video
synchronization delay in an encoding system. MTS4EA provides a selection of
predefined, clock-tick test streams in various formats. You can select an audio and
a video stream and encode them using your own equipment. You can then analyze
the resulting encoded stream using the MTS4EA and measure any time delay
between the audio and video that may have been introduced by the encoding.

The available test streams include uncompressed streams for testing elementary
stream encoders and compressed streams for testing transport multiplexers.

(See page 84, Export A/V delay streams....)

This menu option opens the Video Analysis Options dialog box. This option, when
used with the supplied A/V Delay streams, allows you to measure audio/video
delay, which may have been introduced when encoding elementary streams.
When enabled, the feature allows you to select preset or user selected delays.

Video analysis options rz|
Graphs ] Visual difference./Fidelity I Decoded video file output  A/V delay I AL
Not enabled -

Audio must not lead video by more than: n‘a ms
Audio must not lag video by more than: n‘a ms

Select the required option from the drop-down list; the preset lead and lag values
are shown in the list. If you want to set your own delay values, select User
Defined and enter values in the lead and lag fields.

Yideo analysis options

Graphs ] Visual dH'ference;"FideI'rty] Decoded video file output  A/V delay ]

| Not enabled j
Not enabled

ITU-R BT.1359-1 (+50,-185ms})

ATSC I5-191 {+15/-45ms)
User-defined
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View A/V Delay analysis  This menu option displays the A/V Delay graph. You will need to decode the
stream to view the results.

¥ AV Delay File Example - Clapperboard

De@& |+ Q B

Audio-Visual Delay

Audio/visual delay points [
(for example, 22.75 ms) |

20f

™

o

w

WGSMS Audio time (ms)
o

Limits
for example, upper limit +5  ms 5{
lower limit-15 ms

a 2 4 B 8 10 12 14 16 18 20 22 24 26 28
Time (s)

The audio/visual limits you set (either preset or user-defined) are displayed in
green. The actual delay is shown in red. In the preceding example, the limits are
set at +5 ms and -15 ms. The example stream that has been decoded shows that
the audio leads the video by 22.75 ms.
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Enforce extra restrictions

ARIB TR-B14 option

H.264 transform option

314

This Analysis menu option enables a range of extra checks specific to a selected
standard to be performed on the stream as it is decoded.

When a specific option is enabled from the Enforce Extra Restrictions menu,
that option will apply only to streams of the appropriate standard and will have
no effect on any other stream.

When an option is selected, the status bar will display the message “Extra
restrictions in force”.

To turn off the extra restrictions, select the item in the submenu again; the status
bar will change so that “Extra restrictions” is no longer displayed. Closing the
stream or opening a new stream does not reset the option; it will remain in force
until it is turned off using the menu or until MTS4EA is restarted.

When a stream violates one of the extra checks, an alert is raised in the usual way.
The alert details are available in the same way as all other alerts, both in the Alert
view and in the Alert trace (if enabled).

Extra restrictions can also be enabled using the command line —q option.

This option consists of a set of additional restrictions for H.264/AVC elementary
streams as specified in Tables 5-2 to 5-14 of the ARIB TR-B14 standard (see
Reference [24] in Standards References). Other System Layer and Elementary
Stream Layer checks in ARIB TR-B14 are not carried out.

When this option is enabled it will be active only for H.264/AVC streams; there
will be no effect for other streams.

Extra restrictions can also be enabled from the command line. (See page 373,
Command line/batch mode.)

This option consists of a set of additional restrictions for H.264/AVC elementary
streams as specified in Scaling and Transformation Processes in sections 8.5.9 -
8.5.12 of the H.264 standard (see Reference [12] in Standards references).

When this option is enabled it will be active only for H.264/AVC streams; there
will be no effect for other streams.

Extra restrictions can also be enabled from the command line. (See page 373,
Command line/batch mode.)
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Scalability level selection

This Analysis menu option enables the display and selection of a specific layer to
be analyzed. This option is enabled only for SVC streams, and only if the SVC
stream has the scalability info SEI message encoded. Otherwise, the highest
enhancement layer is analyzed by default.

Scalability Level Selection &I
Select Al Layer | Resolution | Frame Rateifps) ‘ Eitrate(kbps) | DT ‘
=+ Resolution ] 320 % 240 6.250 §5.700 (0,0,0)
320X 240 1 320 % 240 12.500 122,700 (0,1,0)
640 ¥ 480 2 320X 240 6,250 135,800 (1,0,0)
= Bitrate tkbps) 3 3203 240 12.500 185,200 (1,1,
85,700 4 3203240 25,000 238,700 (1,20
iy 5 640 % 450 6,250 591,300 (2,0,0)
135,800 12,500 533300 (2 L0
. 7 25, 703,700
185.200
238.700
391.300
533.300
703700
— Frame Rate (fps)
. Ba250
12.500
25,000
= Quality ID
0
0K | Cancel |

1641008

You can filter layers for selection based on one of the following parameters:

Resolution
Bitrate (kbps)
Frame Rate (fps)
Quality ID

An example of filtering based on resolution is shown below:

Scalability Level Selection

X

Select Al Layer | Resalutian | Frame Rate(fps) | Bitrate(kbps) [ oTg [
= Resolution 5 640 % 480 6.250 391,300 (2,0,0)
1 £40 X 480 12.500 533,300 2,1,0)
7 640 X 480 25.000 703,700 (2,2,0)

[=I- Bitrate (kbps)
85,700
122,700
135.800
185.200
238.700
391.300
533.300

- 703700

— Frame Rate (fps)

. Ba250
12.500
25,000

= Quality ID
0

0K | Cancel

MTS4EAV7 User Manual
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Edit menu

3 MTS4EA - Video View: MPEG4 File Example - Beij

File Play Owerlay Analysis §ssidl Alert Window Help

S| m& Edit video stream. .. I
E i Edit audio stream. ..

The Bitstream editor facility allows you to:

® Insert, delete and modify bits and bytes at any point in the bitstream
B Copy sections of the bitstream

B Rerun the analysis on the edited bitstream

B See a change log of all edits that were made

Edit audio/video stream

o When the Bitstream editor window is initially accessed, the following
message will pop up advising you that the syntax will not be visible in this view
until it is played (decoded):

MTS4EA Elementary Stream Analyzer: Warning
Syntax element labels will be available in the stream editor after the stream
is decoded (video/audio is played).
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Once decoded, the syntax area will be populated.

Stream edit: H. 264/AVC Example  Neon Night

39008 7 goooooun 0000000 o= TART corE_pREPTY ONE_3EVTES -
000047 ~ FORBITDEK_ZERO_BI

00004 & 1 15¢

60004 4 IT_TVPE

00005, 7 01011000 hirs

00008 7 WT SETD_|

oo00e & INT_SET1_ETAG

00006 . S —— INT_SETZ_|

00006 4 —— IKT_SET3_FLAG

00006 3 0000 = ———— ZERD_4B!

ggg ;; 0011110~ e e 1B — — !.!v'n_ DE

00008 ¢ DUITDES e e — T LOGLZ FAAK, ERARR NUR. MINUSE

0005 0 dozox == B GRbER CHT_1S5 MINUSE

0009.3 010 mmmmm e e e e e mm

0009 0 T T GAPS_IH_FRANE_NUM_VALUE_ALLOVED_FLAG

00047 00001011 0o o= 00 = PIC_UIDTH_IN_WES_N

o000 ¢ . PICCHEIGHT_IN_MAP_UNITS_NINUS1

0000¢. 4 1————— —————— " T~ " T DIRECT_8XB_INFERENCE_FLAG v
@ e Tated sadess | Crpra sodess | e (Rn) | Do

No edits to dapley

[daress: o () e 8

The pink area containing the syntax is displayed by default. If so desired, these
labels can be removed from the display by clicking on the “Show labels” button:

Stowam ndit; H, 264/AVC Enample - Hon Night

T TERE] TTOIT00 i1 00 0 =7
0008008100 10110300 00001 DWWWD 0 20000000 00000001 [ an

0o0a2 01101600 11001110 G0111000 10000000 00000000 DOGOOODO 0O0O0S0G O0OOONOL DI100101 6# CE 38 80 00 00 00 01 &5
Uo0LE 10001000 10000000 GOLOBUO0 DOUODODL 0110111 10010111 00101110 11100101 DOLO0L1I1 88 S0 20 01 37 97 2E £S5 2F
00074 00000000 01101000 01603111 11000900 00000000 01000000 0O011110 01000111 10100110 00 &R &F CO 00 40 1R 47 Aé
08030 00100111 0000DOOG GOANI1GN 1113111010 0000001 11111161 111310308 10001131 01001100 27 60 OC FD 03 ¥D F4 OF 4C
00036 01101000 11000000 11101011 00111010 10011111 000110060 01011801 11011111 01111101 68 CO EB 34 9¥ 18 59 DF 7D
UO0ZE 00101010 01110000 G1110000 01021001 10110101 01113001 10000010 10111010 01000011 2A 70 70 39 BS 79 82 BA 43
00043 00131301 01010101 D1G0L10: 031111 011 0010000 DO0O0E0Y 00011111 3D 55 4D IF 8D 30 05 E3 IF
0o0E1 00111100 10011111 D1B0G0A0 13101001 01111001 10101061 13131110/ 0011 10011000 IC 3F 40 E9 75 A9 FC A 90
Ug0A 00111110 01111110 11001100 10000111 11011010 10001101 11111301 11101110 11001010 IE 7E CC 87 DA 8D FD EE Ca
00063 01111011 0ODOOOLL LOLLILDEL DRDAOOLY 1LOLOLLG LOLOOLGO 10060110 01011110 10101101 7B 03 BB S Dé A4 86 SE AD

08¢ 03101110 10100101 11015000 09000011 10000100 00L0I100 11000000 D0DO0D0D00 DI0DOOBD Gk AS D& 03 84 7C CO 00 40
02075 031000000 00110000 11818080 01110808 00010110 00010011 08110810 01100101 11010101 40 30 DA 70 1& 13 32 &5 DS
UG07E 11110001 10000001 D1811101 11080000 11111011 10011101 11010208 00111111 0OGO01110 FI 51 50 CU FB S0 D4 3F OF
00057 00101111 11110010 E1L1E001 04101200 10011110 00L101L0 1R100110 11110000 01111110 2F F2 &C 9E 36 B6 FO IE
00030 10130311 10401111 DOE0G1A0 09100000 01101001 0OODI101 13101314 D1311131 DIDILIL0 ®7 AF 2% 70 #% OD BF 7F 5
000%9 10011110 00011100 00100000 01110000 00001110 000131110 DODI1000 11101111 10010110 9E iC 20 70 OE iE 10 EF %
000A2 01111100 11110111 11111111 18000111 11111111 11100011 11100800 10101111 01001100 7C ¥7 FF &7 FF £3 B0 AF 4C

OAE 00111104 11110110 L0G1R10L DR0O02LY OLILOLIL OOOIL1LL 000G0L00 Q0000011 11110101 30 E7 90 47 77 IF 04 03 FS
0004 10101313 11311111 11814001 DX10000% 1000111% 01013140 00000000 0110001 omnnn AF FF F3 &1 AF SE 00 62 5§
0O0BL 00001000 11000103 COPOI0I0 13100203 01101111 01010131 10110001 QUILILI0 GOOVIIGO 08 C5 OA ES oF &7 D1 JE 0C
UB0CE 11001101 10100000 01111000 10011111 00000000 11101110 11001000 00000001 00110001 CD A0 7& ¥ 00 01 31 b
Ed Mo, | e Edbed oddons | Qwignal adkdress | Site (ihs) Deka

Mo w15 diplay.
| AT

The bottom half of the window - the change log - is empty until edits have been
made to the stream.
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Bitstream editor icons  The functions of the remaining icons in the Bitstream editor view are outlined
in the following table:

Table 6: Bitstream editor icons

Icon Function

= The edited stream can be given a new name and saved

% Cut (Ctrl+X) becomes available only when part of the stream is
highlighted

Copy (Ctrl+C) becomes available only when part of the stream is
highlighted

B Paste (Ctrl+V) becomes available only when part of the stream is
highlighted and copied to the clipboard

> Delete bits; becomes available only when part of the stream is
highlighted

. Inverts bits highlighted 0 becomes 1, 1 becomes 0; becomes

available only when part of the stream is highlighted

W Undo last edit (Ctrl+Z)
3] Insert bits mode (this is enabled by default)
m- Show labels (this is enabled by default
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Change log

Undo last edit Ctrl+Z

As changes are made to the bitstream, the displayed text changes in color and the
changes made appear as list items in the bottom half of the window. As in most of
the views in MTS4EA, it is possible to highlight and double-click on any one of
these items to be taken to the corresponding area in the relevant view. In this case,
the bitstream view that occupies the top half of the window.

Strns wdi: HL 3 INEE Casngis - Fison Mghe

e e e B e [T [
R S
FEr 3 Db Bl MO S B i = BT g s "
1 T ey =
G i —_— = o - - — i T e
"
fotd .4 i = T T
o0 T DO 115, To
LOE.T - COMTRAIT SETa TLis
P e = COMESTRAT TLi:
RO T e - EOREITRAHT_ 55T
LOCE 4 ] CONSTIATHT SET 1 TLNG
T - PESEFED TR B
LI 5 T - TEFEL IS
TEERT Loy S
kiciE 1 m‘ﬁ wr_ﬁu- e
oo o — K [ e R T
e
UL [ e - £ S0 JLLIE LIRD FLAG
£O0R, T HGOKOL — PTC_HT LHEsL
LOCR.C DOfA0L0 - TS NINGA
COGC | [ees == LT FL
T B - = .= Dl 14 ERESCE FLis *
[T e when | el odbon | Son BRI O
[ REVAGTTLY (RBVSTIRLE T e
TN bl RENEIEA. (RBITEONS
3 W Dedr  GeEOEOTLA GREODONLE m
o ORALwe RIS QeEORONE | [
TR Pwe BORORLET RAONEONS | i
| S R

As can be seen in this example, each numbered change lists both the Edited and
Original addresses. This is because edits will have a cumulative effect on the
addresses of bits later in the stream. So, if a bit or bits are deleted or inserted,
the addresses of the following bits are changed. Therefore, to avoid confusion,
both the original address and the address following earlier deletions or insertions
are given.

™ The last edit made to the bitstream can be undone by clicking on this icon or
by using the shortcut Ctrl+Z.

Saving edited stream...

Edit commands

MTS4EAV7 User Manual

Once all desired changes have been made, the stream can then be immediately
played and reanalyzed. Alternatively, the stream can be saved under a new name
and reopened later for analysis.

The Edit menu options (Cut, Copy, Paste, Delete, Invert, Undo, Insert Mode)
have the same functions as those described in the Bitstream editor icons table.
(See Table 6.)
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Alert menu

Alert levels
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B MTS4EA - Video View: MPEG4 File Example - Beiji
File Play Overlay Analysis Edit BEE8 Window Help

v Errors
v \Warnings
v

Infos
! E
| Configure...

4 View alertlog...

This menu controls the setting of the overall level of the popup alerts and gives
access to configure individual alerts as enabled/disabled.

These popup alerts occur when the video is being decoded. Consequently:

m  The popup alert appears when the frame concerned is decoded, but for
bitstreams containing B-frames/B-VOPs the display order of frames/VOPs
may be different

B When seeking backwards/forwards through a stream, the popup alerts will
not appear if that part of the bitstream has already been decoded and is in the
step-back buffer cache. (See page 324, Popup alerts in the step-back buffer.)

NOTE. For some Alerts, extra information is provided about the section of the
stream that has generated the error, and the standard if it is standard-specific.

(See page 385, General codes used in Trace files and Alerts.)

There are four different levels of alerts: Fatal, Error, Warning and Info (in order of
decreasing severity). (See page 328, Description of alert levels.)

When a less severe alert is set, the more severe alerts are set automatically. (For
example, setting Warnings on automatically sets Errors and Fatal on.)

NOTE. The Fatal alert is always set (and cannot be turned off). Each time a
video stream is opened in the MTS4EA, the alert level is set to Info (the strictest)
and all Alerts are reenabled.

When an alert is triggered, a message box is displayed. At the same time,
decoding is suspended.

The message box will provide you with the reason that decoding was interrupted -
see the following section.
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Explanation of Fatal/Error/Warning/Info display

Information at top of alert
popup

MTS4EAV7 User Manual

Field in the bitstream
with the error

Alert ID number (allocated by
MTS4EA; used here and in Alert

Error description (with
value found and
allowable length for the
field, if appropriate)

X
\Section of bitstream

Alert type e Warning 33001: modulo_time _oase is zero

Warning ideo Object Flane

,"' WARNING: modulo_time_base is zero after vop_time_increment is reset
& at position Oxc38e (dec. 50062), bit 3

Icon for an alert 7

of type Warning syntax where error
Summary
. ~ occurs
U CTEE Y 352 x 288
[ =] 606 \
LUE - 0x00c38a (dec. 50058) bit 5 \
W after 0,920 The first bit of the
YOI ‘type RYe " e
VLT . e 1 field at the position
Pecode vl P oo BE v (7 = left-most bit;

™ Skip this faming only in future

0 = right-most bit)

I Skip ALUwWaming alerts in future

Abort ‘ Pause I Continua|

Byte position in the bitstream where the error was found:
0x...is the hexadecimal address, (dec...) the decimal

For bitstreams that contain B-VOPs/B-frames, it is vital to understand that

the popup alert relates to the decode frame number, not the displayed frame
number. (See page 323, Decode/display frame/VOP numbers in bitstreams with
B-frames/B-VOPs.)

For all Fatal, Error, Warning and Info displays:

m  The bitstream position of the error is the number of bytes from the beginning
of the video bitstream, where the first byte is byte zero.

®  The position is displayed in hexadecimal (0x) and decimal (dec. ).

m  The bit start is the first bit of this bitstream field, where bit 7 is the most
significant bit in a byte and bit O the least. This means that bit 7 is the first bit
in each byte of the bitstream.

In each of the compression standards, there are many bitstream fields that give
values that are least significant bit first (Isbf) and many others that are most
significant bit first (msbf). There are also many others that are simply bit-patterns:
they do not have a direct numeric value.

For msbf bitstream fields, numbering bit 7 as the first bit in each byte is correct.
For Isbf bitstream fields, the bit order has to be reversed when calculating the
given value . See Explanation of bit/bitstart in the Bitstream Syntax Debugging
section for more information.

(See page 392, Explanation of bit/bit start.)

321



Alert menu

Information in Summary  The information provided in the Summary box is the same as that provided in
box  the Summary tooltip;

(See page 111, Video-frame summary tooltip Ctrl+U.)

Warning 33001: modulo_time_base is zero

Warning ‘ideo Object Plane
Note: this is the address of the /" M/ARNING: modulo_time_base is zero after vop_time_increment is reset

e at position Oxc38e [dec. 50062), bit 3
first bit in the frame/VOP, not

the address of the error
\ Summary

(NERTRREY 352 x 268
File size (kB) L5

el 0x00c38a (dec. S0058) hit 5
QIR EE] after 0.920

VOP type RO

[

In this example, the exact time

R0 N after 10
of the error cannot be /
P no. i

Decode YOI

determined as the error occurs 4
during the decoding ofa ™ Skip this Warning only in future
frame/VOP header I Skip ALL Warning alerts in future

Abort I Pause | Cnntinue]

Usually, there will be too many fields to all be displayed within the
available space. In which case, a vertical scroll bar appears. Scroll down
to see the remaining fields
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Decode/display frame/VOP numbers in bitstreams with B-frames/B-VOPs. The
popup alert relates to the Warnings and Errors that the MTS4EA finds during
decoding.

This means that for bitstreams that contain B-frames/B-VOPs (where the decode
order is different from the display order) it can appear that the popup alerts are out
of sequence. In this case, it is very important to look carefully at the data in the
Summary box, which shows the Decode and Display frame numbers.

For example, if this is the order of data in the bitstream (the decode order):

Decode frame number 1 2 3 4 5
Frame type I P B B P
Error occurs in frame a b

Then this would be the order of data in the display:

Display frame number - 1 2
Frame type - I
Error displayed in frame - a,b c d - e

NOTE. Frame display delayed by one frame.

In these diagrams, it can be seen that for the first P-frame, the error associated
with decoding it is displayed before it appears on-screen - at the same time as the
first frame is displayed.

If this has happened, text in a yellow warning rectangle will appear in the popup
alert:

[reoode Warning 33015 YOV overflow ":_‘S_l
Waring Widkaor (ibgescd Flares
i) iy Vet sl s eeowed b TS T B o =

! ! tirme 010005 The overfiow occuned the decoding of hame 2. |
bitstrase postion OxlcOd [dec. TITZ] The total VIV buller acouparcy

s 5540 Macroll s and the maamunm bmd i+ 3360 Macoolis. WOV et

paramebers v derrved from poofile_and_level_imndealion in j

i HOTE: dispiry . decods arer

o
s

BT c-ootcos gec. 7172 0AT
BT sicucvoe =
:

Semvore y

[~ Sl e Wiaming only in fubuse
[ Skip ALL Waming sleits in e

[Cabet | Pame | Cortrue | Gowo
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The difference in decode versus display order:
B Can occur in any bitstream which has B-frames/B-VOPs

B And can happen in any frame/VOP in the bitstream concerned, where the
frame/VOP is a B-frame/B-VOP

NOTE. Note that the yellow warning can also appear in other circumstances,
where the alert has occurred some time after a displayed frame.

Popup alerts in the step-back buffer. When a stream is decoded, popup alerts may
occur. The results of the decoding are stored in a cache, the Step-back buffer.
(See page 98, General.)

It is possible to step forward/backward over the frames where these alerts occur.
To avoid a continual repetition of the popups (and potentially many such alerts
appearing), the popup alerts are not displayed when seeking forward/backward
in these situations.

If one or more popup alerts would have occurred, then this is indicated in one
of two ways:

B There may be a popup message, at most once per seek forward or backward:

MTS4EA Compressed Video ES Analyzer

9P ) The current frame has been retrieved From
L the step-back buffer, but alerts were generated
) when this frame was first decoded, The relesvant
alerts have been highlighted in the alert log wigw,

Do wou want ko goko the alert log view now?

Yes Mo |

m  [fthe Alert log window is open, the alerts that would have popped-up are
highlighted in the Alert log window. (See page 334, View Alert log.)

MTS4EAV7 User Manual



Alert menu

Copy alert details to the Windows clipboard. The details of an alert can be copied
using Ctrl+C or the copy icon.

/

[Er MTS4EL 7.1.3 - MPEG4 Efample - Window Car - [8lert Log: MPEG4 Example - Window Car] =
2 File Play Overlay / Analysis Edit Alert Window Help [=]&]x]
= ~ /a7 — ) =
Re2 ||yl e B|[Aeotes - (EBLFAGE ™ bk i D 0 [0 [0 8 7 x|
vYH EORE
Lewel ‘ D ‘ Source ‘ Class [ Title ‘ Decode ‘ Display [ Address (byt... ‘ Details ‘
Niaming 33002 ‘ideo “ideo Object.. Incorrectstu.. <1 <1 0x000009 WEARMING: i,
2 Waming 33015 Video Video Object.. VCV overflow 2 3 0x001c04 Wideo Compl...
2 Warming 33015 Video Video Object., VCV overflow 3 4 0x001d51 Video Compl..,
! ‘ideo Video Object.. WCV overflow 4 5 0x001e74 ‘fideo Compl..,
Wideo Video Object.. VCVoverflow 5 2 0x001f9b Wideo Compl...
Wideo Video Object., VCV overflow 6 7 0x002126 Wideo Compl..,
‘ideo ideo Object.. WCV overflow 7 ) 0x00236b ‘fideo Compl..,
overflow 8 9 0024ed
Wideo Video Object., VCV overflow 8 [ 0x00266k Wideo Compl..,
‘ideo Wideo Object.. WCV overflow 10 1 0x0027f6 ‘fideo Compl...
Wideo Video Object.. VCVoverflow 11 12 0x003674 Wideo Compl..,
Wideo Video Object.. WCV overflow 12 13 0x003b24 Wideo Compl..,
ideo Yideo Object.. WCV overflow 13 10 0x003fde ‘ideo Compl...
Wideo Video Object.. VCV overflow 14 15 0x00442b Video Compl..,
Wideo Video Object.. WCV overflow 15 16 0x005215 Wideo Compl..,
Video Video Object.. VOV overflow 16 17 0x00570f Video Compl...
Wideo Video Object.. VCV overflow 17 14 0x005c01 Video Compl..,
Yideo Video Object.. WCV overflow 18 19 0x006043 Wideo Compl..,
Video Video Object.. VOV overflow 19 20 0x007368 Video Compl...
Video Video Object.. VCV overflow 20 21 0x0079a5 Video Compl..,
ideo Video Object.. VCV overflow 21 18 0x007ebf ideo Compl..,
General General Unique alert... 22 23 0x00836d The "VCY owv..,
| Total: 22 alerts | All alerts shown
‘ 00:00:06 J 00:00:06 [ Loop
|l 4 a[m > Wy o [IVOP > |
Ready onefmore Alerts disabled | Al | Disabled:3 | [ Yy

1134010

Check box options.

ing 33001: modulo_time_base is zero

Check this box to prevent seeing . e
further alel’t(s) for this SpeCiﬂC ) WARNING: modulo_time_base is zem after vop_time_increment is reset
. . Y \at position Oxc38e (dec. 50062), bit 3
warning. Other Warnings, Errors
and Fatals will still trigger an alert

Summary

606
T 0x00c38a (dec. S0058) it 5

after 0.920

d

after 10

pococe vop oo B .

Ch k th b t t 5 ™ Skip this Warning only in future
2 15:00X0 prever Seemg > Skip ALL Warning alerts in future

further alert(s) for any alert level pvot | [Pawe | _ Contine

|
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Abort, Pause, Continue buttons.

Warning 33001: modulo_time_base is zero @

Warning Video Object Plane

) WARNING: modulo_time_base is zero after vop_time_increment is reset
. at position Oxc38e [dec. 50062, bit 3

Summary

File size (kB) 203

&

after 0.920

d
after 10

R .

Abort StOpS the deCOdlng I Skip this Warning only in future
immediately; at the end of the ™ Skip ALL Warning alerts in future
current alert, stream in Stop mode > bot [ [ Pauwse | Coginue |
p. A

7

Pause keeps decoding to the end of Continue decoding (in
the current frame/VOP; thereafter normal/fast/step modes)
stream enters Stop mode

0x00c38a (dec. 0058) bit 5

NOTE. Abort can also be requested by pressing the Esc key.
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Goto button. This takes the focus to the position in the selected view that
corresponds most closely to the location of the error. (See page 50, Synchronized
views/navigating the views.)

Goto wiew

4 Synchronise views

Wideo scale

Hex

ﬁ Strearn edit

R 4 Alertlog

& video Navigator

Fidelity

L Bits perframe
Audio wavefarm
Strearm Structure
CU size distribution

P wariation

In these views, selecting Goto takes the focus to the following locations:

View Location taken to
Video If the error can be located ...to the MacroBlock containing
to within a particular the error (highlighted with a
MacroBlock... yellow/black dotted square)
If not (the error is in a frame ...to the top of the frame that
header or file header)... immediately follows the error,
indicated by a yellow/black
dotted rectangle around the
first row of MacroBlocks
Hex The byte where the error is
Stream edit The byte where the error is
Alert log The log of alert popups that have occurred (not those filtered/not
shown)
Navigator The frame containing the error or the frame that immediately follows
the error (if the error is in a header)
Buffer The frame containing the error or the frame that immediately follows
the error (if the error is in a header)
Trace The syntax element in the Interpret or Parse bitstream file
corresponding to the location where the error has been found
Fidelity Graph of fidelity analysis (such as PSNR)

Audio waveform

Graph of audio stream: Y-axis is normalized amplitude; X-axis is
time (seconds)

Bits per frame

Bits per frame graph — the frame containing the error

Stream Structure

Stream structure - highlight node containing error

CU size distribution

CU size Distribution graph - the frame containing the error

QP variation

QP variation graph — the frame containing the error
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Description of alert levels

328

Fatal

A Fatal error occurs when there is something encountered in the bitstream that
cannot be decoded by the MTS4EA.

This selection cannot be turned off, and the decoder cannot continue after a Fatal
€error.

Fatal errors in the MTS4EA are commonly caused by:

B Severe errors in the syntax of the bitstream, which make it completely
unintelligible to MTS4EA

B Options being selected in the video bitstream that are not yet supported by
MTS4EA

For example, the Fatal error below was caused by the OBMC flag in an MPEG-4
bitstream being set (on), that the video bitstream in question is using overlapped
block motion compensation. (OBMC = Overlapped Block Motion Compensation:
although it is in the current MPEG-4 standard, none of the MPEG-4 profiles or
levels defined currently support OBMC.)

Fatal 1301 8: OBMC wras pporied

Fatal Wizl Olgect
@ Uintuppnited ot : DEME. Linabls b eontrus |

Summy

I sz o0 :
EE

Tima (ance) Lol DRNs R ]

oo [N
Discds YOP Ra,

r
-

|
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Error  When this item is selected, the decoder will stop at any point where there is an
Error in the bitstream.

These occur commonly where out-of-range values have been used in the bitstream,
or invalid codes (the example below in an H.263 stream):

Error 210402 ¥LD error

Emee Genaial

Irreakd MICHPC_P wausssihel] ; mast e 3, bariel
ak bitstsaam pogition (b 95 [dec. B27387) ba stat 7

Simniy

B 2« =
I o

T ccoctcta (dec. 526518) bt 5
BT oner 21 574

I - rrone

Firawme roo, )

g

Warning ~ When selected, this item will provide several warnings that indicate behavior that
is not correct, but does not necessarily damage the decoding of the bitstream.
Items such as too many leading zeros before picture start codes, temporal
references not set, and MacroBlocks not updated in Intra mode will cause such
warnings (the example below in an H.263 stream):

Warning 31751: PSUPP being sent

-"l. FSUPF bemng send [armes L} igrored
/YN st posion 0 [dec. B)be S

Summény

IR <2« 0 A
[ Fieszen BR

[ Addreus]

mbﬂauhm1

T Frave

i et o

T v

Info  When checked, this item will provide information popups if relevant:

® ]t may be that the behavior is within the acceptable bounds of the standard
concerned (and the relevant Profile/Level), but perhaps is used in a
non-recommended manner or at the limits

® Tt is felt that additional information would be useful
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Configure alerts

O
@ This determines which specific alerts are enabled/disabled.

NOTE. The overall alert level is set from the Alerts menu options Errors,
Warnings and Infos, and this the enabling of specific alerts but not the disabling
of specific alerts.

This means, for example:

®  That a specific Warning alert can be enabled/disabled, but trigger a Warning
alert if the overall alert level is set to Errors or Fatal only. This is indicated in
the status bar. (See page 342, Status bar indication of alert status.)

= But if the overall alert level is Info and an individual Error alert is disabled,
then an alert will not be triggered for this individual error

B Examples of different combinations of overall and individual alerts and the
consequential status bar displays are given under (See page 342, Status bar
indication of alert status.)

NOTE. Depending upon the standard, all the alerts that MTS4EA tests for are not
necessarily currently available onscreen to be individually enabled/ disabled.
Access to more of these will be provided in future versions of MTS4EA.
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Enable/disable specific
alerts

MTS4EAV7 User Manual

This displays two folders at the top level:

B General alerts, which can apply regardless of the standard concerned

B A standard folder (for example, MPEG-4 or H.263) that contains alerts
specific to the standard concerned

The + next to each folder can be clicked to reveal lower levels:

Alert configuration

- @ e

= [ [ MPEG-4
= [ 3 Visual Dbject Sequence
£} 13001 Fatal Profle/level reserved
=] 8 23022 Emor. Resenved video_fomz
B 23023 Enor: Reserved colowr_pam
3 23024 Enor: Reserved ansler_chy
= 23025 Enor: Rezerved mati:_coeff
= 23031 Eror: Missing ueper data
o A\ 33003 Waning: visual_obisct_seq

[ ] Video Obgect Laper

& (] isual Object

& (] Video Object Dlane

[ ] Group of YOP:

LARRE PR -

Figure 38: Alert configuration — ES Analysis mode

NOTE. This is used to configure the individual alerts. Even if an alert is enabled
here, if the overall alert level is set higher, the alert will not trigger a popup.
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B ' Alert configuration

o 2y General
B0 £ MPEG2
=[O [ Closed Caption
| 0 #7000 Error, Closed Caption Field error
-] o 77001 Error: Closed Caption data with nvalid byte
| 0 #7002 Error: Closed Cagtion datewith Invalid XDS command
-] o 77003 Error: Closed Caption data with Invalid xDS code
| 0 #7004 Error: Closed Caption data on invalid field
-] o 77005 Error: Invalid character in CEA 608 Closed Caption
-7 € 77006 Error: llegal Midrow code
-] o F7007 Errar: Mumber of rows exceeds the maximum
= 0 #7008 Error: Number of columns exceed the maxirmumi32)
.. €F 77008 Error: llegal PAC Attibute
| 0 #7010 Error: Inappropriate base row number
-] o 77011 Error: Invalid odd parity
= n| 0 77012 Error: CEA 708 caption appeared before CEA B08 caption
-] o 77013 Error: Closed Caption with Forhidden Field Number
= n| 0 77074 Error: Insufficient user data byvtes
-] o 77016 Error: Caption with unsupported Character
.7 €3 77017 Error: SPA Recelved without active window
-] o 77018 Error: Window not Defined but Set
= n| 0 77019 Error: Window not Defined but Displayed
-] o 77040 Error: Invalid XDS packettype
= n| 0 77041 Error: Invalid XDS packet control code
.. €} 77042 Error: xD'S End code not found
-7 € 77043 Error: Invalict URL checksum
-] 0 77044 Error: Invalid URL checksum character
-] 9 77045 Error: Current active Window is setto display
-] 0 77046 Errar: Invalid Anchor Position
= n| 0 77047 Error: Caption buffered memary cleared without being displawved
-] 0 77048 Error: Caption buffered memory overwritten
= n| 0 77043 Error:. Failed to load Char Setfile
-] 3 57000 Warmning: Defined window command repeated
[0 2 87001 Warning: Command is repeated

Figure 39: Alert configuration — CC Analysis mode

NOTE. Depending on the type of MTS4EA license, the closed caption alerts are

enabled or disabled by default.
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Elements of the Alert

configuration window collapse a foder

Alert co

Click + to expand/

Icons for Fatal, Error and
warning alerts

nfiguration

M3
Pt MPEG-::/

Some alerts éi > [ Vighe#f Object Sequence G
disabled: TN @ 13007 Fatal: Profile/level reserved Enable all 4
indicated by \ ° 23022 Enor: Reserved video_format e
O ° 23023 Enor: Reserved colour_primaries Disable 3“4

grayed-out check O Q 23024 Enor: Reserved transfer_characteristics
box O ° 23025 Enor: Reserved matrix_coefficients

[#

Ok I

O o 23031 Error: Missing user data
O 3 33009 Warning: visual_object_sequence_end_code missing
(17 Video Object Layer
] (L] Yisual Object
(_] ideo Object Olane
] [Z) Group of VOPs

Click to
enable all
» alerts

N

Click to
disable all
alerts

Selecting a folder enables/disables all

alerts below this folder

MTS4EAV7 User Manual

I \
Lower level folders (titles follow
structure of video stream)
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View Alert log

334

J

= The Alert log keeps a list of the popup alerts that have occurred during the
decoding of the bitstream:

[ MTS4EA 7.13 - MPEGS Example - Space - [&lert Log: MPEGH Example - Space] o @ =
2 File Play COwerlay Analysis  Edit Alert indow  Help - [ =
Pl s e (3 | | B [Decoded B o @ wE o= wE
v B =
Lewel 1D Source Class Title Decode Display Address (byt., | Details  ~

°Em:|r 23042 YWideo Wideo Object., Method Lgu.. <1 <1 0=000011 Error: qu
I Warning 33001 Wideo Video Object.. maodulo_tim., 14 14 0=006186 Wi AR MNIM
L\,Warning 33001 Wideo Video Object.. modulo_tim.. 26 26 0x00f3b6 AR NIM
LWaming 33001 YWideo Wideo Object., modulo_tim., 38 39 Ox01ladcd AR TN
I Warning 33001 Wideo Video Object.. maodulo_tim., 51 51 Ox028cec WARMIN
L\,Warnmg 13001 Wideo Video Object.. modulo_tim.. 64 64 0039371 WARMIN
L\Warning 33001 Wideo Wideo Object..  modulo_tim., 76 76 0x0448b5 AR TN
I Warning 33001 Wideo Wideo Object.. modulo_tim.. 83 e 0=051a5f Wi ARNIM
LWarnmg 13001 Wideo Video Object.. modulo_tim., 101 w1 0:05F822 /AR NI
A\I‘L-"arning 33001 Wideo Wideo Object..  modulo_tim., 114 114 007 18fe /AR NI
I Warning 33001 Wideo Wideo Object.. maodulo_tim.. 126 126 0=0858dc W ARMNIN
LWarnmg 13001 Wideo Video Object.. modulo_tim.. 139 139 0:09f61e AR NIMN
A\I‘L-"arning 33001 Wideo Wideo Object..  modulo_tim., 151 151 Oxlibalhd MEARMIN ~
4 1 3

Total: 14 alerts All alerts shown
00:00:13 J 00:00:13 [ Loop
L = 14/0P |
Ready one/more Alerts disabled All Disabled: 2

The Alert log window icons and column titles are as follows:
Alert filter icon. v (See page 335, Showing/hiding alerts (alert filter).)

Show/hide video alerts. H
Show/hide audio alerts. |

Configure alerts icon. B Clicking on this icon opens the Alert configuration
dialog box. (See page 330, Configure alerts.) If this icon is clicked, then the Alert
configuration dialog box is opened with the error selected in the Alert log window
highlighted in the Alert configuration dialog box. If this icon is grayed out, it can
be enabled by selecting any alert that is shown.

View alert details icon. = If this icon is grayed out, it can be enabled by
selecting any alert that is shown. (See page 337, View details of the alerts.)

Copy. This icon becomes available only once an alert is highlighted. This
function allows the selected alert to be copied to the Windows clipboard for
pasting into any Windows application. Copying can also be done by pressing
Ctrl+C.

Level. The error level: Fatal or Error or Warning or Info.

ID. The unique ID number assigned to this error type within MTS4EA.
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Showing/hiding alerts
(alert filter)
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Class. The area within the hierarchy of the compressed standard; see the
screenshot above which shows an error in the Video Object Layer and seven
warnings in the Video Object Plane within the MPEG-4 bitstream. The classes
vary with the video standards.

Title. The title assigned to this error type.

Decode the number of the decoded frame in which this error was found. Sece
Decode/display frame/VOP numbers in bitstreams with B-frames/B-VOPs for
more information on decoded versus displayed frame numbers, in bitstreams that
include B-frames/B-VOPs. (See page 323.)

NOTE. If <l is displayed, the error occurred before the decode of the first frame -
the error occurred in the header.

Display. The number of the displayed frame in which this error is shown.

See Decode/display frame/VOP numbers in bitstreams with B-frames/B-VOPs for
more information on decoded versus displayed frame numbers, in bitstreams that
include B-frames/B-VOPs. (See page 323.)

NOTE. If <l is displayed, this means that the error has occurred before the
decode of the first frame, the error has occurred in the header.

Address (bytes). The byte address in the bitstream where this error was found.

NOTE. For video bitstreams that have been extracted from container files (for
example, MP4 files, 3GPP files, MPEG-2 Packet Streams) this address is the byte
address in the extracted video stream, not in the overall container file.

Details. This is the description text that is shown when the popup alert is
displayed.

In some cases there can be hundreds or thousands of alerts. These might be known
issues and you do not want to list them in the Alert log window (because they
would clutter the window unnecessarily).

Therefore, the alerts that are shown in the Alert log window can be filtered. The
filtering is based on the setting of the alert popup enable in the Alert configuration
(See page 330, Configure alerts.)
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If the filter icon is out v

enabled for a popup alert:

all alerts are shown, regardless of whether they are

E.‘ MATS4EA T.1.3 - MPEGS Exarnple - Space - [Alert Log: MPEGS Exarmple - Space]
2 File Play Owerlay Analysis  Edit Alert Window Help
FEE & e 4 @ B |Decoded il 0| =
v H =]

Lewel (o] Source Class Title Decode Display Address (byt., | Details =
°Error 23042 Video Video Object.. Method Lqu.. <1 <1 0=000011 Errar: qu
ﬁ\ﬂiaming 33001 Video Video Object.. modulo_tim... 14 14 0006186 WARMNIM
I Warning 33001 Yideo Wideo Object., modulo_tim.. 26 26 0=00f3b6 WeARMNIM
I8 Warming 33001 Yideo Wideo Object.. modulo_tim.. 39 EL] Dx01ladcd WARMNIM
I Warning 33001 Wideno Wideo Object.,,  maodulo_tim.., 51 51 Ox028cec EARMIN
ﬁ\ﬂiaming 33001 Video Video Object.. modulo_tim... 64 64 0=039371 WEARMIN
QWaming 33001 Wideo Wideo Object..  modulo_tim.. 76 76 Dx0445h5 WARMNIM
I Warning 33001 Yideo Wideo Object., modulo_tim.. #9 ik 0x051a5f WeARMNIM
I8 Warning 33001 Yidea Wideo Object., modulo_tim.. 101 101 0:05F422 W ARMNIM
QWammg 33001 Video Video Object.. modulo_tim.. 114 114 0=0718fe WARMNIM
ﬁ\ﬂiaming 33001 Video Video Object.. modulo_tim... 126 126 00858 dc WARNIMN
I Warning 33001 Yideo Wideo Object.. modulo_tim.. 139 139 0=09fh1e WARMNIMN
I8 Warming 33001 Yideo Wideo Object., modulo_tim.. 151 151 x0balb3 WARMNIN =
] 11 +
Total: 14 alerts Al alerts shown

00:00:13 3 EER

Wi e [ M gy 10OP -]
Ready All Dizabled: 2

If the filter icon is pushed in

¥ , only those alerts that are enabled are shown:

|5 MTS4EA 7,13 - MPEG4 Example - Space - [Alert Log: MPEG4 Example - Space] =R
< File Play Owerday Analysis  Edit Alert Window Help =S
Pl & & 2 H |Decoded b & Ll ol | &l m D
v B =
Lewel D Source Class Title Decode Dizplay Address (byt.. | Details
Mo alerts selected for display - uge the filters to see them,
« n r
Total: 14 alerts
00:00: 13 J o3 [ Loop
e b B [ M o o [1VOP M
Ready All Disabled: 2
(In this example, 14 alerts are hidden out of the total of 14 alerts)
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The Alert log filter can also be turned on/off by right-clicking and selecting the
option from the popup menu.

NOTE. When the filter icon is grayed out, all the alerts are enabled for display, so
that there are no alerts to filter.

View details of the alerts. This can be done in several ways:
B Double-click an alert in the Alert log window

B Single-click an alert, right-clicking to get the popup menu, and then click
View alert details

B Select an alert by single-clicking an alert, and then clicking the icon

When this is done, a display very similar to the original popup alert display
is shown:

Decode Warping 33007: modulo_tme base is rero
Waring Video Obiect Plars
I WIARNING: modula_tme_bads o mend sl vop_tme_nclemsnl ik s
(YNt posiion DE1ES (dec. 243661 ba 3

BT 0005152 (dec. 24062) b 7
T 1 0
T - -or
VP no, (R
Decode V0P o AT o

Elcml Gote =
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338

Alert highlighting when seeking forward/backward through video in the step-back
buffer. The MTS4EA buffers video (and the data associated with each video
frame) in a step-back buffer or cache. (See page 98, General.)

When stepping backward/forward through video that is held in the step-back
buffer, to avoid continually having known alerts appear. The MTS4EA only
highlights the alerts relevant to the area being skipped in the Alert log.

For example, if you skip forward 100 frames, and there would normally be four
popup alerts during the decoding of these frames, the MTS4EA will highlight
the four alerts in the Alert log. (If the alerts have been skipped and are hidden
in the Alert log, as indicated by the status bar of the Alert log, the MTS4EA
cannot highlight the alerts.)

An example of the highlighting of alerts is shown in the following screenshot:

D

[t [ ™ “rm e epiry el ] -
L wwwg b oL Vel (bt 0 v LH it BOFe LY Vecho CCRph o e OO P Jve
I st 111 Vil Tl Ll R 1@ BeCT B g
L=y 1R Yl (st WOF i 122 15% ERa S Ve o s e e wo b e
I g TR e Wapwies | FeiTakte el e 4 e e e
L. swwrg 18 ade (et O v (5] 13 el ? ‘e Compiealy mwie wode e ove
A g 11 il (T Lt L 1 oK alie il # o P el b e
1. =wwg IS Ve gt O i [ (ko f2 S e ‘v Conpiesdy e sode b aee
[ e [T 10 B e i gyt Wawthen Bl drv
1 =g 1815 Voo (Rt ur E=OcSia v Comple il e woc b e
- e [ - T P Vg ey St Sl v
L=wwg 164 Yadvr (ot 1m rDud b Ve i i e e b ove
1wy ey Vil Ll o Sl i sl e i el il e
I s TMe4s e m ey Ve, g e e e b 3
e e TL] Vil 1o B g ey P el v
s Tl T 137 et B Y e e r——
g it Vbt (T 1 FiCH P L TN N S g
i ™1 e 1= S i, Compar e e b e
raere— 114 v g ™ p Vet gy v B R drr
fieewg T 1LY At 1 T iy o e e e
0 B
Tetah B4 aerty & g whe

If the Alert log is closed, then the MTS4EA displays a warning, as shown in the
following figure:

MTS4EA Compressed Video E5 Analyzer

0 The current frame has been retrieved From
L] the step-back buffer, but alerts were generated
when this frame was first decoded, The relevant
alerts have been highlighted in the alert log wiew.

Do you want bo goto the alert log view now?

Yes Mo

This is displayed only once for all the Alerts between the relevant frames.
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Right-click popup menu  The available functions in the Alert log can be selected by right-clicking and
selecting the function from the popup menu:

O iew alert details, .
Enahle alert

B Configure alert. .,
=7 Fileer alerts

Goko view »

4= Tynchronise views

The functions of this menu are:

View alert details. (See page 337, View details of the alerts.)

Enable alert. An individual alert can be enabled or disabled by clicking on this
menu selection:

[ Yiew alert details. .. [ View alert details. .
Enable alert v Enable alert
B Configure alert... B Configure alert...

=7 Filter alerts

Goko view r Goko view r
4m Tynchronise views 4= Synchronise views
Alert disabled Alert enabled

NOTE. This allows an individual alert to be enabled/disabled from this menu,
without having to open the Alert configuration dialog box.

Configure alert. (See page 330, Configure alerts.)
Filter alerts. (See page 335, Showing/hiding alerts (alert filter).)
Go to view. (See page 50, Synchronized views/navigating the views.)

Synchronize views. (See page 50, Synchronized views/navigating the views.)
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Closed caption syntax alerts

340

When closed caption analysis is enabled, the following syntax checks can be
enabled to initiate alerts:

Closed Caption Field error

Closed Caption Data with Invalid byte

Closed Caption Data with Invalid XDS command
Closed Caption Data with Invalid XDS code
CC data on invalid field

Invalid character in 608 CC

Illegal Midrow code

Number of rows exceeds the maximum
Number of columns exceed the maximum (32)
Illegal PAC Attribute

Inappropriate base row number

Invalid odd parity

EIA 708 caption appeared before EIA 608 caption
Closed Caption with Forbidden Field Number
Insufficient user data bytes

Closed Caption with Forbidden Field Number
Caption with unsupported Character

SPA Received without active window

Window not Defined but Set

Window not Defined but Displayed

Window not Defined but hidden

Window not Defined but Toggled

Window not Defined but made inactive

Invalid Block Size

Invalid Block Size when service number is zero
Invalid extended service Number

SPC Received without active window

Invalid row count
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Invalid column count

Invalid marker bits

Invalid closed caption count

ATSC CC data is not first user data

SPL Received without active window

SWA Received without active window

Wrong CC data type occured for picture structure
Invalid CC data occurrence order

Invalid xds checksum

Invalid No.of xds packet characters

Invalid Bitvalue for xds packet characters
Caption character received without active mode
Invalid xds characters

Unsupported xds packet type

Invalid xds packet type

Invalid xds packet control code

Unsupported xds packet control code

xds End code not found

Invalid URL checksum

Invalid URL checksum character
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Status bar indication of alert status

The status bar displays the status of the alerts.

NOTE: onefmore Alerts disabled | Al | Disabled:1 | 0007 4

Overall alert level enabled,

* All = all levels, including Infos Number of specific alerts
* Warning = Warnings, Errors, Fatals disabled

= Error = Errors and Fatals

* Fatal = Fatals only

One or more alerts  When one or more alerts are disabled, either because:
disabled The overall alert level does not include Warnings, Errors and Fatals.

B One or more of the specific alerts have been disabled

m  The status bar changes as shown:
T

| Warning | Disabled:0 | 0001

Figure 40: Overall alert level: Infos disabled (all other levels enabled)

MOTE: onefmore Alerts disabled | Error | Disabled:0 | 0001

Figure 41: Overall alert level: Warnings disabled (Errors and Fatals enabled)

MOTE: ane/more Alerts disabled | Fatal | Disabled:0 | o001

Figure 42: Overall alert level: Errors disabled

MOTE: anefmore Alerts disabled | &l | Disabled: 1 | oomi

Figure 43: Overall alert level: All disabled - except one/more specified Warning alerts

MOTE: onefmare Alerks disabled Al | Disabled:5 | 0001

Figure 44: Overall alert level: All disabled - except one/more specific Error alerts
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Window menu

@ MTS4EA - Video View: MPEG4 File Example - Beijing Weather Girl
File Play Overlay Analysis Edit Alert BULGATN Help

o T e
b |

Cascade
Tile Horizontally

Tile vertically

Arrange Icons

Close all

Toolbars 4
v Status Bar

Video scale L4

HexView settings 4

Graph view settings L

4= Synchronise views

w 1Video View: MPEG4 File Example - Bejjing Weather Girl

2 Audio Waveform View: MPEG4 File Example - Beijing Weather Girl
e wow

The commands on this menu are typical of a standard Windows application, such
as arranging windows; list of open windows.

Quickly switch windows
Pressing Ctrl+Tab together displays a list of open MTS4EA windows:

BB Hex MPEGH Example - Space

Py Fidelty Analysie: MPEG4 Example - Space
[ MPEG4 Example - Space

[Z] stucture: MPEG# Example - Space

uf Stieam edit MPEGH Example - Space

| Trace: mogd_3vmi

& Video Navigator: MPEG4 Example - Space
& At Log MPEGA Example - Space

Repeatedly pressing Ctrl+Tab steps through all the open windows. Alternatively,
the mouse can be used to select a window.
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Cascade, Tile, Arrange Icons, Close All functions

These function according to standard Windows commands:

B Cascade arranges the open windows in a cascade:

=) MTS4EA T.1.3 - Video Wiew: mpéfil_3
File Play Overlay Analysis Edit  Alert  Window Help

P& B & 2| es @ [B[0wcosd

[ EEAHGR S w wE o5 W[EeE

ko = E o4 E| = 2|

4B Video Navigator: mpdfil_3

o 84 Buffer Analysis: rmpdfil3
H Video View: mpdfil_3

|uu:nu:uu 00:00:00 [~ Loop
EEERIN AN 3 I s <] |
Ready | an | Disabled:0 | [ 4

m  Tile Horizontally arranges the open windows as shown:

E MTSHEA T.1.3 - Video Wiew: mpdfil_3
File Play Overlay Analysis Edit Alert ‘Window Help

CEEALABRGEE LD 0T M@

G| Eﬁ‘ﬁl’]? 2 |@@ @HlEIDecoded
= |

H video View: mpdfil_3

bty Buffer Snalysis: mpdfil_3

EEIE

+ -OR&& |+ + gl

Configuration

< n r

Mo data to dizplay

BV 0 awver, 0 under WY 0 ower VAV D ower 2

B video Navigator: mpéfil_3

==

i

Mo frames to display - click play to decode some frames.

00:00:00 00:00:00 [~ Loop
R RN 3= P =] |
Ready | Al | Disabled:0 | [ #

344
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m  Tile Vertically arranges the open windows as shown:

ATSAEA, 71,3 - Widen Wiews mpdfil_3
File Play Overday Analysis Edit Alert 'Window Help

PEE & U= @ |A[0mcokd S EELB@ES L LD o= (@
o B2 B o B | = B ||

H video Wiew: mpdfil_3 E’@ 4k Buffer Analysis: mpdf... EI@ 4 video Navigator: mp... EI@

+ -—OH&E |+ + G

1~ Configuration

& Use parameters from stream header

I™ wbv_parameters
I™ profile_and_level_indication
I™ video_object_type_indication L

—

€ Use custom parameters
Mo frames to display - click play to decods

I Videa Bulfer Verifier ——————— some frames.
bits

i}
wb_buffer_size; 0 hits
whv_occupancy: 0 bits

I Video Complesity Verifier ———— =

O e —

bit_rate:

r WEY: 0 over, 0 under VOV Qover [ 2

00:00:00 [~ Loop

ooomon |
L - T
Ready | &I | Disabled:0 | [ A

B Arrange Icons lines up the windows when they are minimized

®  (Close all closes all windows in the MTS4EA
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Toolbars

In the following example, the Main and Views toolbars are shown, but not the
Interlace and Visual Difference toolbars. When selected, a toolbar is displayed
with the icons visible. This is indicated by the check mark in the Window menu.
Toolbar buttons may be grayed out when a function is inactive.

Window | Help
Cascade TR
G Tile Horizentally A
Tile Vertically
Arrange [cons
i Close all
[
i/|w Status Bar Audio views
v Video views
Video scale 4
) . Interlace
HexView settings 4
. . HEVC
Graph view settings 4 i
¥ Closed caption
4 Synchronise views Visual Difference

Audio output
MB statistics

v 1 Video View: CEAv].2zero-MoErrorsl.trp

Main  (See page 355, Functions of the Main toolbar buttons.)

Audio views  (See page 355, Functions of the Main toolbar buttons.)

Video views  (See page 355, Functions of the Main toolbar buttons.)

Interlace The Interlace toolbar is not shown by default; it is always turned on when a stream
that is interlaced (or could be interlaced - in H.264/AVC this may not be known
until later in the stream) is opened. (See page 357, Interlace toolbar.)

HEVC

Closed caption

Visual Difference  The Visual Difference toolbar is not shown by default; it is not shown until
Visual Difference is enabled on the Overlay menu. (See page 174, Overlay color
Ctrl+W.)
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Audio output

MB statistics =~ The MB Statistics toolbar is not shown by default. No details are shown on the
toolbar until a selection is enabled in the MB Statistics options in the Overlay
menu. (See page 153, MB statistics.)

Status bar

When selected (which is the default setting), the Status Bar is displayed at the
bottom of the window. When not selected, it is hidden.

(See page 370, Status bar.)

Video scale

Best fit
25%
0%

*  100%
200%s
$00%
S00%:

Fit ko window

This sets the size that the decoded video appears in the video window.

Best fit  This zooms the displayed video as far as is possible within the video window,
while still maintaining the original aspect ratio of decoded video.
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50%; 100% ( 1:1); 200%;  These set the displayed video to the selected size in the video window.
400%; 800%

If the selected size is larger than the available window area, then a section of the
video window will be displayed, with scroll bars:

2 H.2647AYC Example - Stripey Shirls

o PR
- DR e

When the MTS4EA starts, it is set by default to 100% or 1:1; the video displays at
its actual size with one screen pixel equaling one pixel in the displayed video.

Fit to window  This zooms the displayed video to completely fill the video window; it does not
maintain the original aspect ratio of decoded video.
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HexView settings
el

Cascade

Tile Horizontally
Tile Vertically
Brrange Icons

Close all

Toolbars 4

v Status Bar

Wideo scale 4
3 Shawe ASCTT
Graph wiew settings b i|v Shour hex
o v Show binary
4m Iynchronize wiews -
Bytes perlin
1Wideo Yiews mpdfil_3 4
2 Trace: mpdfil_3_videowpt 4
v 3 Hext mpdfil_3 - track 001 (videa) 16

The HexView menu has four options:
®  Show ASCII

®m  Show hex

®  Show binary

B Bytes per line

Show ASCII, Show hex,  These options individually turn on/off the display of the specified area of the
Show binary HexView.

They can be turned on/off from either this menu or from the top line of the
HexView window itself, when it is open.

Bytes per line  This sets the displayed number of bytes per line:

®  Auto sets the maximum number of bytes that will fit within the active
HexView window at the size it is, allowing for the visible ASCII/hex/binary
areas.

B When 4, 8, 16 or 32 is selected, then the given number of bytes are displayed,
and if the display is too wide for the active HexView window, a horizontal
scroll bar is displayed along the lower edge of the HexView window.
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Graph view settings
[W Help

Cascade

Tile Harizontally
Tile Wertically

Arrange Icons

Close all
Toalbars 4
|7 Status Bar
Wideo scale »
Hexiew settings »
Graph wiew settings Zoorm in
Surchranisa i = Foom out
o Syhchronise views
R @ Fitrange
1ideo View: mpdfil_3 £ Goto origin
2 Trace! mpdfil_3_videoswpt
. . (&) H-uis lock
3 Hex: mpdfil_3 - track 001 {widea) _
v 4 Bits Per Frarme Analysis: mpdfil_3 Ig‘f-.ﬂms lock

l_ Autoscroll

& Mlove tool

II heasure taol
@ Zoorm tool
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The Graph view menu has ten options, which control how the data appears on the
Buffer analysis graph. These options are described in the following table:

Equivalent
toolbar
Icons in menu icons Function
2 O0MSin Zoom in (centered on current window)
ZGOMotE Zoom out (centered on current window)
D Fit ko range 0O Fit all data into the visible windo
£ Goka origin - Go to the origin (time = 0)
% s-fvis lack 2 Lock the X-axis when zooming/scrolling
NV-Bvis lock =S Lock the Y-axis when zooming/scrolling
Autoscral Autoscroll to follow frames as decoded
‘%’ Move tool & Move window left/right/up/down
_I_ Measure tool L Measure the values at center point of +
@1 Zoom kool Q Zoom infout, centered on cursor
i F nla See Synchronized Views/Navigating the Views (See page 50.)
Goko view

. . n/a
4= vnchronise views

Synchronize views

When Window > Synchronise Views (#*) is selected, all open windows
synchronize automatically.

For example, if the Video navigator and Hex views are both open at the same time
as the Audio waveform view, the Synchronize views icon is pushed in and the
stream is played. The individual video frames appear in the navigator view and
the highlighting in the HexView window advances so that all views display the
same relative point in the stream at any one time.
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Active views

352

A list of all of the open views is displayed at the bottom of the Windows menu.
A check mark appears next to the currently selected view. Highlight an entry
to change the selection.

E" BATS4EA 713 - rmpdfil_3 - [Hex: mpafil_3 - track 001 {viden)]

EF\IE Play Owerlay  Analysis  Edit  Alert Help
Be2 @[ 2 [e B[HDes0g  Coscade B E "
[, - = | & Tile Horizontally
Tile Verticall
W Bin W Hex W ASCIL |autn  «| Bytes per A‘E ¢ |Ica v dress v | @ Hex © Dec
rrange lcons
000000 00000000 00000000 00000001 g 00 01 BO F5 00 ~
000006 00000000 00000001 10110101 Close all 01 E5 &9 13 00
00000C 00000000 00000001 00000000 01 00 00 00 01
000012 00100000 00000000 11000100 Toolbars » | 00 C4 2D B8 0O
000015 11001101 00001011 01000100 | o0 o | OB 44 24 14 63 D$ c
00001E 00000000 00000000 00000001 Atus bar 00 01 BZ 56 71 Vg
000024 01110101 01100001 01101100 61 EC 20 54 65 ual Te
000024 01110011 01110100 00100000 Wideo scale * | 74 20 53 65 71 st Seg
000030 01110101 01100101 01101110 Hesdiew settings | 65 6E 63 &5 20 uence
000036 00100000 00000000 00000000 g 00 00 01 E3 00
00003C 00010000 00000111 00000000 Graph wiew settings » | 07 00 00 01 Bé
000042 00010000 01100000 01110000 60 70 61 6C 54 “palZ
000045 10100101 10101000 01100100 | . Synchronise views 28 64 14 04 31 d

00004E 00101010 01100110 10101001
000054 11111100 01111001 00110111
000054 01011010 01001000 11110100
000060 10101001 10010011 11111000 2 Bits Per Frame Analysis mpdfil_3 93 F3 DB 51 FC
000066 01111101 10110111 111io0001
0ooo0eC 10111111 11011111 11000111
000072 0100110l 10111111 10001101
000078 11111011 110111131 11100011 rrorroal rorrrliro rloouilr £ 6 DF E3 DF BE C7

00007E 11111111 01111100 10001101 10110110 11111110 00111011 FF 7C 8D Bé FE 3B | :
000084 01101101 10110101 10001101 00111001 10111000 01011110 6D BS 8D 39 B8 SEm 9 °
000084 10001000 00010110 00100100 00101100 10100101 00001100 88 16 24 2C A5 OC E
000090 01001011 01110000 01100001 00110001 01100010 01000010 4B 70 61 31 62 42 KpalbBE
000096 11001010 00110000 10011100 10101001 10011000 10000101 CA 30 SC A9 93 B5 O
00009C 00000101 10010000 10101111 00001010 11000101 10110110 0% 90 AF 04 CS5 Be

000042 10100011 11010110 00111110 11110011 11111000 11110011 A3 D& 3E F2 F§ F3 >
nnnn&s n1ini1tilt 111nnn11 n11111n1 10100110 10111100 n11innin F E3 2D AR RBC 72 A+ o+

Adddress: 00 {09 bit &

1Video View: mpdfil_3 P79 37 6F 63 EE Zg?c":

3 Trace: mpdfil_3_videowpt

00:00:00 J' 00:00:00 [ Loop
A e N M gy 140F =]
Activate this wind.. All Disabled: 0
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Help menu

User manual (PDF) F1

Tutorials (PDF)

License manager

About MTS4EA

MTS4EAV7 User Manual

& MTS4ER7.13
File Play Overlay Analysis  Edit Alert  Window
e d & Decoded @ User manual (PDFYFL

Tutorials (PDF)

License manager

About MTS4ES

This menu provides access to the Help information (User Manual PDF), the
tutorials, configuration information, and license information (including licensed
options).

This displays a PDF version of this user manual when the F1 key is pressed or
icon on the toolbar is clicked. In the manual PDF, you can use the table of
contents or the Navigation page to quickly view the desired section in the manual.

You can also print out the complete manual or specific pages.

See the Adobe Acrobat documentation for details about how to navigate through
PDF documents.

This displays a PDF version of the tutorials on how to optimize your use of the
MTS4EA. 1t is strongly recommended that you work through the tutorials.

This displays the MTS4EA License manager, including:
B Current license status information

®m  Other possible MTS4EA options that can be licensed
®  Option to update the license key

For more information on the license manager, see Installation and Licensing.

This displays the exact version number of the MTS4EA and the copyright
message, and allows access to the MTS4EA build options.
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Toolbars, Status bar, and shortcut keys

Icon toolbars

These toolbars provide quick selection of some of the commonly used functions.
There are two main icon toolbars, which can be individually moved and docked:

B Main toolbar, containing functions such as play the video and open files.

B Views toolbar, to access the views other than the video views.

NOTE. There are other toolbars for individual windows and controls, for example

for Interlace and Buffer analysis. This section refers to only the main icon
toolbars.

Disabled toolbar buttons At various times, some of the buttons are grayed out, indicating that they are
disabled because that function cannot be active at the time.

Bl & @ Decoded

The only buttons available in the above example are the Open video, Open project
file, Save project file, Open stream, Synchronize selection and Help buttons.

Activel/inactive toolbar =~ When a toolbar icon looks as if it is pressed in, it is active (selected).

buttons
The Synchronize audio button is inactive (indicating
that audio is not present and is not being played The (video) 1:1 button is active (indicating that
synchronously with the video element) the video is to be displayed at 1:1 size)
Rl & & =2 B [Decoded B of [ & & (P = R

Moving/docking ~ The Main toolbar is docked at the top of the window below the main menu by
default, but it can be dragged from this position to be floating or be docked on any

of the other three edges of the main window, by clicking and dragging the narrow
vertical line at the left edge of the toolbar:

The Views toolbar is normally docked below the Main toolbar, but can be
moved/undocked as required.
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Functions of the Main

toolbar buttons

Each of the Main toolbar buttons provides quick access to a specific function
of the MTS4EA, as follows:

Toolbar
icon Ctrl + Name Description See page
ﬁ 0 Open stream... Open a video/audio file (See page 47.)
(See page 56.)
) 1 11 Set video scale: Best fit (See page 347.)
or 1:1
i~ W Black/White Set overlay digits to (See page 174.)
black/white
HH Y MB types MacroBlock type overlay (See page 139.)
O E Motion vectors Overlay motion vectors (See page 149.)
display
Ell M MB tooltip Open/close the (See page 122.)
MacroBlock tooltip
U Summary tooltip Open/close the Summary (See page 111.)
tooltip
& I Image inspector Openlclose the Image (See page 135.)
inspector
(2] F1 Help * Open the User Manual (See page 353.)

PDF

The F1 key is pressed without pressing the Ctrl key

Functions of the Views  Each of the Views toolbar buttons provides quick access to a specific function

toolbar buttons ~ of MTS4EA.
Toolbar
icon Ctrl + Name Description Page
B Shift+T View trace... View the currently (See page 250.)
selected Trace file
H View stream Open the current steam (See page 257.)
hex... in the HexView
E} R View file Open the current (See page 265.)
structure... video/container file and
view the structure in
navigable tree form
i View buffer Graphs of (See page 270.)
analysis... VBV/VCVIVMV. (depends
upon standard)
.@. Video Show thumbnail viewer (See page 247.)
navigator... of each video frame and

basic information
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Toolbar
icon Ctrl + Name Description Page
& Synchronize Synchronize all open (See page 351.)
views views
= View fidelity Show fidelity analysis (See page 282.)
- analysis...
(il View graphical Show graphical analysis
analysis (in Excel)
J View alert log... Display log of alerts (See page 334.)
[ Audio waveform Open the current audio (See page 184.)
view... stream on the Audio
waveform view
& Mute audio Turn audio off/on (See page 107.)
= Synchronize Synchronize audio and (See page 107.)
audio video streams
ﬁ Edit video Open the stream for (See page 318.)
stream... editing
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Context-sensitive toolbars/tooltips

These are toolbars and tooltips (or sometimes information windows) that only
appear or are only available (not grayed out) for specific video standards or
specific functions.

NOTE. These toolbars dock and are minimized/maximized in the same way as
standard Windows toolbars, and in the same manner as the MacroBlock and
Summary tooltips.

Interlace toolbar

_— ? T~

Combined view Separated Top field Bottom field

Only one of these four buttons is pushed in (active) at any time.

NOTE. The Interlace toolbar only appears when a bitstream could have Interlace
within it. The fact that the Interlace toolbar is there does not necessarily mean
that the bitstream is interlaced — only that interlace is permissible/possible in
the given standard, Profile and Level.

These are examples of video streams where the Interlace toolbar can appear (this
is not a complete list):

m  H.264/AVC (All supported profiles)

B VC-1 Advanced profile

B MPEG-4 Advanced simple profile, levels 4 and 5
®  MPEG-2 Main profile, Main level

NOTE. When the Interlace toolbar has not been automatically displayed by the
MTS4EA (or it has been closed), it can be displayed by clicking the Windows
menu, and then selecting Toolbars, Interlace.
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Combined frame view. Both fields are shown together, as a single image:

3 MWPEG-T TS [xarmple - Capiain Beb - stresm Oxed

NOTE. Some data and functions are not available when the video is displayed in
this view. For example, the MacroBlock tooltip is empty and cannot be used, and
motion vectors, MacroBlock Types and other overlaid data do not appear.

Separated fields view. The top and bottom fields are shown separately, one above

the other:
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Top-field view. Only the top-field image data is displayed. For field coded
MacroBlocks, the MB tooltip and overlays show data relevant to the top field.
For frame coded MacroBlocks, the MB tooltip and overlays show data relevant
to the frame.

Each row is shown twice (duplicated) to produce an image to the full image height:

2 MPEG-? TS Dxarmple - Capiain Bab - siream Ooel

Bottom-field view. As above but for bottom field.
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Closed caption tooltips

360

and toolbar items

When closed caption analysis is enabled, the following tooltips and toolbar items

appear:

CEA608 tooltip — IJE/E['IE FE: % -

CEA708 tooltip

Multi-Caption analysis view

Open the extracted
Closed Caption file

1650-003

Show or hide the CEA608 tooltip. This closed caption toolbar item (*) shows
or hides the CEA608 tooltip.

Caption Type: |ATSC 608 -]
(% Caption Services " XDS W

Attributes | o1 | cc2 | o3 cca |
Active mode Pop On Pop On Pop On Pop Cn
Background colar Black Black Black Black
Background opague True True True True
Foreground color White White White White
Underdine False False False False
Flash False False False False
ttalics False False False False

When the video is playing, the tooltip shows various parameters of the CEA608

captions in the stream:

Em  Caption Type. Use the drop-down list to select the type of CEA608 caption
you want to view: ATSC 608, SCTE 20 or SCTE 21. The drop-down list
contains only the type of captions available in the stream.

m  Caption Services. Displays attribute values for each of the CEA608 caption

services in the stream.
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= XDS. Displays attribute values for Extended Data Services in the stream such
as V-chip content ratings. The XDS attribute values are only available when
XDS is shown as detected by the CC Availability indicators.

. B
Caption Type: |ATsC 608
" Caption Services  Teut Services
Attributes
Program Identfication Numberimm.dd/hhomm) WA
Lengthihh:mm) ; Elapsedihh:mm:ss) MN.A
Program Mame (Title) MN.A
Program Type MNA
Content Advisony U5 TV Parental Guideline Age F
Audio Services (Main ; SAF) MNA
Caption Services MN.A
Copy/Redistribution Control {CGMS;APS:RCD) N.A
Program Description MN.A
MNetwark Name (Affilistion) MNA
Call letters(Station |D) & Mative Channel MN.A
Tape delay hh:mm}) M.A
Transmission Signal dentifier 1]
Time of Day (dayyear) M.A
Local Time Zone & DST Use (hh:DST) MN.A
'y 1 | »

B Text Services. Displays attribute values for CEA608 text services in the
stream. These attribute values are only available when Text Services is shown
as detected by the CC Availability indicators.

Erha

Caption Type: |ATsC 608
" Caption Services

Attributes | T T3

Active mode Roll Up Raoll Up Raoll Up
Backaround color Black

Background opague True

Foreground color White

Underiine
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Show or hide the CEA708 tooltip.

or hides the CEA708 tooltip.

This closed caption toolbar item (%) shows

# Block Info

Window Definition Paramet..,
= Window Style Parameters

 Border color
| Border type
| Display effect

Effect speed

" Fill color

| Fill opacity

| Justify

Print direction

{ Word wrap

[ Pen Style Parameters

Effect direction

Scroll direction

CEAT08 (=]
Service Type : Standard —
Caption Service |Semice 1 ﬂ
Window 1D : |‘."¢'indnw ] ﬂ

Attribute | Value
= F'_E_lcket Info
i Sequence Mo, 0
Packet size 19
i Bytes left 0

LIGHT_GREY
NOMNE

SMNAP
LEFT_TO_RIGHT
2

LIGHT_GREY
TRAMSPARENT
LEFT
LEFT_TO_RIGHT
BOTTOM_TO_TOP
MNO

m

When the video is playing, the tooltip shows various parameters of the CEA708

captions in the stream:

Service Type. Lists the type of CEA708 caption service in the stream:
Standard or Extended.

Caption Service. Use the drop-down list to select which CEA708 caption

service to view.

Window ID. Use the drop-down list to select which CEA708 window 1D

to view.

Attribute. Displays attribute values for CEA708 captions in the stream. Click
the +/- box next to an attribute type to view the related attribute values.
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Show or hide the Multi-Caption buffer. This closed caption toolbar item (%)
shows or hides the buffered overlay text display of all the closed caption content

found in the stream.

Fe: Multi-Caption Analysis: Closed Caption Example -525i Tek CC test =1

gl
|

Caption Service |

ATSC 608 SCTE 20 [

C1 Rowl4 TEKTRONIX

c3 Rowl4 TEKTRONIX

Rowl4 TEKTRONIX

Rowl4 TEKTRONIX

When the video is playing, the Multi-Caption buffer shows activity related to the

captions in the stream.

Open the extracted Closed Caption file. When closed caption analysis is enabled,
the Extract CC option is enabled, and a path for the saved closed caption file is
provided, this closed caption toolbar item ( %) saves closed caption information
to a file. Double-click the saved file to view details about the extracted closed

caption content.

M:| cc_1- Motepad

File Edit Format Wiew Help

[ = /s

1
00:00:00,800 --> 00:00:01,600
TEKTRONIX
CAPTIOM TEST MATERIAL CC1

2
00:00:01,633 ——=
Top Caption BLUE

3

00:00:02,233 ——=
Top Caption BLUE

4
QD:00:03,000 —->

QO:00:02,200
Left Justified

00:00:02,5967
UL

m

00:00:03,567

Top Caption

BLUE Italics

5
00:00:04,000 ——> 00:00:04,9687
Top Caption RED Left Justified

g
00:00:05,000 ——» 00:00:05,967
Top Caption RED UL

7
00:00:06,000
Top Caption

——> Q0:00:06,967
RED Italics

8

00:00:07,000 --> Q0:00:07,967

| Bottom Caption Green

=]

4 mnr 3
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MacroBlock Types color

364

key tooltip

This is an information tooltip that appears when the MacroBlock Types overlay is
on: its function is to explain the colors used. This appears when the MB types

overlay is on, the && icon is active.

NOTE. To force undocking of the MB types color key tooltip, hold the Ctrl key
while dragging with the mouse.

The MB types color key tooltip can also be turned on again by going to the
Window menu, selecting Toolbars, and then clicking the MB types key.

This tooltip can be closed by clicking on the X at the top of the tooltip; to redisplay
it click the MB types overlay icon off then on.

MB Types Key [x]
| |Procction mode [ acrotiock [ submacrobiock |
Eﬂrﬂﬁnﬂﬁ 1;1-25 21:0

Dﬂrnixﬂ- 1:0

[8] e st PI0-2SP:0-2,8:1,4,5 P03 SPI0-5B:1,4,510

(W] ke et 4 B:2,67 B:2,6,7.11

[®] vieristos1 83,202 B:3,6,9,12

[E] ermicsd B:849

[8] intes crect B0 B0

Figure 45: H.264/AVC example
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MB Types Key

. Prediction mode r'.dacr:oblock Sub-macroblack
[E] rtra 16316 1:1-25,5:0

[ rrtra axa 1o
[E] rira 58 110

Elnterlisttl P:0-25SP:0-2B8:1,4 5 P:0-3,5P:0-3;B:1,4,5 10
(W] rter st 1 B:2,6,7 B:2,6,7,11

[8] rnter st 0+ 1 B:3,20,21 B:3,89,12

[C] rter mixea B: 819

[E] rter irect B:0 B:O

[=] rtraer
] rter e

[ Resicusi preciction
-] watia Prediction

1641010

Figure 46: H.264/SVC example

NOTE. The Intra inferred MacroBlock type was shown in yellow in previous
versions of MTS4EA. However, because it occurs infrequently and is a 16x16
type, it is now grouped in the Intra 16x16 MacroBlock type, and the Intra 4x4
MacroBlock type is now shown in yellow.

ME Types Key ®
| J1.p.siomcyvoe
E MTRA, INTERPOLATE MC+G
D MTRA+G
WITER FORWARD MG+
E TER+2 BACKWARD MC+Q
NTERSV
E DEECT

Figure 47: MPEG-4 example
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Navigation panel

The Navigation panel provides:

00:00:00 J' 00:00:00 [ Loop
UL L Al =] [[vone T|EB ATSC608 SCTE20 SCTEZl CEA70S XDS TedtServiess AFD

B Progress bar
®  Play panel
B Closed caption availability panel (CC Analysis mode only)

B CC render over video configuration

Progress bar  The Progress bar shows the following information:

00:00:00 J' 00:00:00 [ Loop

B Play indicator. The center of the Progress bar has an indicator showing the
current position of the playback. You can move the indicator to set the video
start position.

B Current Play time. On the left side of the progress bar, the play time is
displayed in HH:MM:SS format, indicating the current position of the
playback.

m  Total Play time. To the right of the Progress bar indicator, the total
time/duration of the stream is displayed in HH:MM:SS format.

B Loop check box. When the Loop check box is selected and either Play,
Fast forward, Blind fast forward, Reverse play, Fast backward or Blind fast
backward is clicked, then the file will be continually played in a loop. For
example, the file is decoded until its end, at which point the decoding starts
again at the beginning of the file. This repeats until Stop or Pause is clicked.
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Play panel

MTS4EAV7 User Manual

The Play panel provides easy access to many of the functions in the Play menu.
(See page 86, Play menu.) The following table describes each of the available

functions:
00 I
00:00:00 |
S L e S TR |
Toolbar
icon Ctrl + Name Description See page
= P Play forward Play a video/audio file (See page 90.)
(forwards)
[ F Fast forward Fast forward a video file (See page 91.)
[ B Blind fast Blind fast forward a video (See page 92.)
forward file (video blanked)
= A Pause/Step Pause a video file/ (See page 93.)
forward advance by one frame
B S Stop Stop playing a (See page 92.)
video/audio file
[ Pause on Pause on specific frame (See page 97.)
frame... number
- Shitt+ P Play backward Play a video file (See page 93.)
backwards
%] Shift + F Fast backward Fast backward a video (See page 93.)
file
=] Shift + B Blind fast Blind fast backward a (See page 94.)
backward video file (video blanked)
| Shift + A Pause/Step Pause a video file/ step (See page 94.)
backward back by one frame
T K Skip forward Skip forward to the next (See page 95.)
frame type/time/number
of frames selected in the
skip-step drop-down list
- Shift + K Skip backward Skip backward to (See page 95.)
the previous frame
type/time/number of
frames selected in the
skip-step drop-down list
[10Fames <] Skip step Use the drop-down list to (See page 95.)

select the skip increment

367



Toolbars, Status bar, and shortcut keys

Closed caption availability The Closed caption availability indicators are displayed in the navigation panel.
indicators  The color of the indicators turns green when the corresponding closed caption
property/data is detected in the stream. Initially, the data in the close caption
availability panel is updated based on the results of the pre-scan of the first 50 MB
of the file. The indicator states are updated during play based on the available
closed caption types in the stream.

00:00:00 Jl 00:00:00__ I Loop
U IS I <] 7 | Captions [fions <[ [CEAGDB { ATSC608. SCTE20. SCTE21) CEAT0B XDS Tex Servicss AFD (8)]

CC render over video  The CC render over video information is displayed in a drop-down box available
configuration  in the Navigation panel. The drop-down list initially contains the caption types
detected from the pre-scan of 50 MB of the file. The drop-down list is updated
during play if additional caption types are detected.

00:00:00 —J' 00:00:00 | Loop

CHTEN = | =] i ||Captions [aTsc 608 cc3 -] EH| CEA 608 { ATSC 608, SCTE20. SCTE21} CEA70S XDS Text Sevicss AFD (1000)
Pause :'ng?j §08_CCT All Disabled: 0 | Display: 0001 | Decode: 0001

ATSC 608_CC2

ATSC 608_CC4
SCTE20_CCl
SCTE20.CC2
SCTE 20 CC3
SCTE 20 CC4

How the closed caption content is rendered over the video during play depends on
the selection in the CC render over video drop-down list:

®  None. When None is selected, no closed caption content is rendered over
the video.

H  Caption types list. When any caption type is selected, the corresponding
closed caption content is rendered over the video.

NOTE. The CC render over video drop-down list is populated with only the
caption types detected in the stream.
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Show Grid control. When a caption service is selected in the drop-down list, click

the Show grid control (E) to view the caption grid on the video display. The
caption grid shows the 15 rows and 32 columns available for CEA608 captioning
(not available for EIA708 captioning).

i Video View: Closed Caption Example -525i Tek CC test =N Eh

369



Toolbars, Status bar, and shortcut keys

Status bar

The status bar provides:

B A one-sentence description of each menu item, as the mouse is moved over
the menu item

B The stream Play mode. (See page 49, Playing mode restrictions.)

B Context-sensitive information. The information displayed depends on which
window type is open and the current status of the file within that window

The status bar can be displayed or hidden from within the Window menu, in the
same way as the icons toolbar:

Cascade ! Cascade

Tile Horizonkally Tile Horizonkally

Tile Wertically Tile Werkically

Arrange Icons Arrange Icons

Close all Close all

Toolbars L4 Toolbars L4
| |»  Skatus Bar Status Bar

Wideo scale r Wideo scale r

Hex\iew setkings L4 Hex\iew settings L

araph wiew settings 4 araph view settings L4
| gm Synchronise views 4m Svnchranise vigws
v 1 MPEG# Example - Space v 1 MPEG4 Example - Space
Status bar displayed Status bar hidden

For more information on status bar indications of:

Alert levels, alert warnings, alerts disabled: (See page 342.)

MOTE: onajmone Alerls deabled Error Drsabled: 0 [re]]

TR 8 outess o

Frame range (in/out): (See page 162.)
E=———— . IS S SS——
abled: 0 0016 A abled:0  EGGEIN . abled: 0 E_i

When custom parameters are used for buffer analysis, this is indicated (See page 276.)
in the status bar of the main MTS4EA window by the word BUF: (See page 277.)

BUF | al | Dis
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Ctrl shortcut keys
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All shortcut keys are accessed by holding the Ctrl key and pressing the letter given
in the following table, except the F1 key:

Toolbar
icon Ctrl + Name Description
mouse Force undock Force undocking of tooltip (for example,
Summary/MacroBlock)
1 1 111 Set video scale: Best fit or 1:1
= A Pause/Step Pause a video file/advance by one frame
forward
=T Shift + A Pause/Step Pause a video file/ step back by one frame
backward
= B Blind fast Blind fast forward a video file (video blanked)
forward
«&] Shift+B Blind fast Blind fast backward a video file (video
backward blanked)
C Copy Copy highlighted selection
P E Motion vectors Overlay motion vectors display
= F Fast forward Fast forward a video file
« Shift+F Fast backward Fast backward a video file
G Graph enable Enable the graph output
Lo H View stream Open the current steam in the HexView
hex...
= I Image inspector Open/close the Image inspector
K Skip forward Skip to next I-frame/forward n frames/forward
n seconds
x Shift+K Skip backward Skip to previous I-frame/backward n
frames/backward n seconds
0o M MB tooltip Open/close the MacroBlock tooltip
= O Open stream... Open a video/audio file
= P Play forward Play a video/audio file (forwards)
- Shift + P Play backward Play a video file backwards
Ei R View file Open the current video/container file and
structure... view the structure in navigable tree form
] S Stop Stop playing a video/audio file
T Trace enable Enable the Trace output
B  Shift+T View trace... View the currently selected Trace file
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Toolbar
icon Ctrl + Name Description
U Summarytooltip ~ Open/close the Summary tooltip
[ Paste Paste cut/copied selection in Bitstream
editor view
™ W Black/White Set overlay digits to black/white
o X Cut Cut highlighted selection in Bitstream editor
view
HH Y MB types MacroBlock type overlay
s z Undo last edit Undo last edit in Bitstream editor view
Tab Switch windows Quickly switch between open windows
7] F1 Help ! Go to Help topics
F3 Find next? In Trace and HexView only
Shift+F3 Find previous ! In Trace and HexView only

1 The F1, F2 & F3 keys are pressed without pressing the Ctrl key

*

Alt menu keys

The F1, F2 & F3 keys are pressed without pressing the Ctrl key

Menus can be selected by pressing the Alt key and the letter underlined in the
menu option name. For example, pressing Alt+f will open the File menu. The
cursor keys (or the mouse) can be used to select the option required.
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Command line/batch mode

Command line mode

Batch mode

MTS4EAV7 User Manual

This feature allows the MTS4EA to be run in one of two ways:
B Command line mode

®  Batch mode

In command line mode, the MTS4EA opens with the Windows display as usual,
but using the files and flags specified in the command line.

In batch mode, there is no Windows display (the window is actually minimized
and not activated) and the input file, flags and output files are specified in the
command line.

The exception to this in batch mode is when no input file is specified. In this case,
the MTS4EA opens in Windows mode, allows you to specify a bitstream file
name, and then closes Windows mode and goes back to batch mode.

The MTS4EA exits automatically from batch mode when the last selected frame
has been decoded.

NOTE. Remember the —b option to run MTS4EA in batch mode (rather than
command-line mode).
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Running the MTS4EA in command line/batch mode
To use command line or batch mode:
B Use Windows Start/Run and type in the line

B Open a command prompt window (typically from Windows
Start/Programs/Accessories) and enter the line

The format of the line to be entered is:
MTS4EA [options...] <filename> where:
m [options...] is zero or more of the options listed in 0

B <filename> is the input video file to be decoded

NOTE. If you are using the demo version of MTS4EA, then you should use
mtsdea_demo instead of mtsdea in the command line.
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Specification of filename  The input video filename must be the full filename (including any file extension
(input video file)  after the . [period]).

Using demonstration sequences in batch mode. To use the batch mode with the
example files provided in the File menu (File > Examples...) you must use the —d
option with the file name specified in the following table.

Demo sequence Standard File name
H.265/HEVC byte streams

Forbidden city HEVC Main Profile / Main Tier / Level 6 hevc_1
Grenadier guards HEVC Main Profile / Main Tier / Level 6 hevc_2
Red portico HEVC Main Profile / Main Tier / Level 2.1 hevc_3
H.264/AVC byte streams

Neon Night H.264/AVC Baseline Profile/Level 2 ave_1
Canary Wharf H.264/AVC Extended Profile/Level 3 avc_2
Bus Junction H.264/AVC Baseline Profile/Level 3 avc_3
Grenadier Guards H.264/AVC Main Profile/Level 3 avc_4
Stripey Shirts H.264/AVC High Profile/10 ave_5
Times Square H.264/AVC High Profile/4:4:4 avc_6
H.264/SVC byte stream

Soccer Scalable Baseline Profile/Level3 svc_1

VC-1 advanced stream

Central Park VC-1 Advanced vel_1

MPEG-4 elementary streams

Woman Drinking MPEG-4 Main Profile mpg4_1

Train in Station MPEG-4 Main Profile mpg4_2

Space MPEG-4 Simple Profile mpg4_3

Man Walking MPEG-4 Advanced Simple Profile mpdasp_1

Synthetic MPEG-4 Advanced Simple Profile mpdasp_2

Window Car MPEG-4 Advanced Simple Profile mpdasp_3

H.263 streams

Rally (250k) H.263 Baseline/MPEG-4 Short Header h263_1

Rally (2M) H.263+ with Annex T h263_2

Person Track H.263+ with Annexes D, F, I, J, S, T h263_3

MP4 files

Packet Woman MP4 file containing MPEG-4 Simple mp4fil_1
Profile/ Level 1

Piccadilly Circus MP4 file containing MPEG-4 Simple mp4fil_2
Profile/ Level 2

Beijing Weather Girl MP4 file containing MPEG-4 Simple mp4fil_3

Profile/ Level 5 (with audio)
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Demo sequence Standard File name
Las Vegas H.264/AVC Baseline Profile/Level 1.2 mp4fil_4
Live Band MPEG-4 Simple Profile/Level 1 (video); audio_4

AAC HE (audio)

MPEG-4 Simple Profile/Level 1 (video); audio_5
AAC Main (audio)

Stage Interview

3GPP file

Mobile Hands 3GPP file containing MPEG-4 Simple 3gpfil_1

Profile/ Level 1

MPEG-2 program streams

Bus Junction MPEG-2 Main Profile/ Main Level mp2_1

Person Track MPEG-2 Main Profile/ Main Level mp2_2

Grenadier Guards MPEG-2 Main Profile/ Main Level mp2_3

MPEG-2 transport streams

Golden Gate H.264/AVC Main Profile mp2ts_1

Mangroves MPEG-2 MP@ML mp2ts_2

Captain Bob MPEG-2 MP@ML (with MPEG-1 Audio mp2ts_3
Layer II)

Microsoft® ASF files

Beach Girl Simple Profile asf_1

Great Wall Main Profile asf 2

ADTS streams

Dance Track AAC LC audio_6

AN Delay stream

Clapperboard MPEG-2 Main Profile / Main Level (video) avdelay

Dolby AC-3 (audio)

To use these demonstration sequences, the option -d is used. (See page 377, List
of options.)

In addition, the following YUYV files are provided for fidelity analysis and visual
differencing with the example streams:

Use with compressed Number of
YUV files demo sequence Frame rate frames
guards_yuv H.264/AVC Grenadier 25 10

Guards

MPEG-2 Grenadier

Guards
man_walking_yuv  MPEG-4 Man Walking 30 All
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Command line/batch mode  Form of options. All options take the following form:

options -X <value>

(Where x is the option and <value> is the value entered; for some options there

is no value.)

If there is a value, there is always a <space> between the -x and the value.

All options must be separated by spaces.

NOTE. Where filenames or folders have spaces in the path or name, these must

be put inside double quotes.

There is limited checking on the options/option values.

List of options.

Option Value (if any)

Description

Alert level, which must be one of the following text strings:
error, warn, or fatal.

If the warning alert level is on, trace outputs will also
include error and fatal level alerts.

Fatal level alerts are always on.

When present, enable batch mode. If not present,
command line mode is used.

Override the automatic codec detection. (See page 381,
CODEC identities.)

When this flag is present, it signifies that one of the
demonstration tutorial video sequences as provided with
the MTS4EA is to be used as the input video file.

The particular demonstration sequence to be used

is specified by the filename. (See page 375, Using
demonstration sequences in batch mode.). (This filename
is given at the end of the command line, like any other
input filename.)

Audio lead tolerance in milliseconds.

Integer value specifying the first frame to be used for the
YUV and Trace outputs.

If this option is not specified then frame number 1 (the first
frame in the video sequence) is used.

Audio lag tolerance in milliseconds.

-a <alertlevel>
-b

-C <codec>

-d

-€ <number>
-f <firstframe>
-g <number>
-h

Displays help Window (MTS4EA opens after OK is
clicked).

MTS4EAV7 User Manual
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Option Value (if any) Description

-i <track|D> Where the input file is a container file such as MP4 or
3GPP or MPEG-2 Program Stream, there can be more
than one video track in the file. If -i is not specified then
the first video track found is used.

If the track ID specified is not present, a file missing error
is given.
(See page 380, Specifying track identities.)

- <tracklD> Same as for —i, but audio related.

-k [F:]<integer> Specify a byte offset entry point to the video elementary
stream. If the F: is used then the integer is treated as a
frame offset.

- <lastframe> Integer value specifying the last frame to be used for the
YUV and Trace outputs.

If this option is not specified, the last frame in the video
sequence is used.

-m <size> Integer value specifying the maximum video trace file
size, in megabytes.

If -m is not given or the value is set to 0, there is no limit
on the size of the trace file (other than the available disk
space).

-N <size> Integer value specifying the maximum audio trace file
size, in MB.

-0 <options> The Video Trace file options are any combination of the
following letters with no spaces between them:

Option  Video trace output generated
a Macroblock fidelity
b Parse bitstream
d DCT level
f Frame summary
g GOB summary
i Interpret
| Alerts
m Macroblock summary
p Pixel level
S Stream summary
u Buffer
v vop fidelity
-p <options> The Audio Trace file options are any combination of the

following letters with no spaces between them:
Option  Audio trace output generated

b Parse bitstream
h Audio histograms
i interpret

378
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Option

Value (if any)

Description

<name>

Enforces extra restrictions per standard:
Options Restrictions enforced

aribb14 ARIB TR-B14 transform
Transform intermediate value checking

<yuvfile>

Full name of the YUV reference file used for fidelity
analysis.

(See also the options -s, -u and -v.)

<size>

Header skip of the YUV reference file used for fidelity
analysis.

(See also the options -r, -u and -v.)

<tracefile>

Full name of the Video Trace output file.

If no video trace output file is specified, the trace options
are ignored.

<number>

Frame rate of the YUV reference file used for fidelity
analysis.

The number can be an integer, or a fraction expressed as
alb (where a and b are integers) or a decimal number.

(See also the options -r, -s and -v.)

-V

<string>

Metric used for fidelity analysis: the string value must be
one of the following:

psnr - PSNR with 255 signal range

psnritu - PSNR with ITU-R BT.601 signal range
rmse - Root Mean Square Error

mse - Mean Square Error

mad - Mean Absolute Differences

sad - Mean Absolute Differences

(See also the options -r, -s and -u.)

<error_file>

Output trace file with warnings/errors/fatal alerts only - no
other trace information. <error_file> is the name of the file
that holds the warnings/errors/fatal alerts.

If there are no warnings/errors/fatal alerts, the <error_file>
is zero length
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Option Value (if any) Description

-X <options> The format of image samples in uncompressed video files
for input or output.

This option is used when working with H.264/AVC High
Profile to denote:

The correct format for the uncompressed input when
doing PSNR analysis

The format for uncompressed output

The format option is one of the following codes:
1 - one byte per sample

2le - two bytes per sample, little-endian

2be - two bytes per sample, big-endian

-y <yuvfile> Full name of the YUV output file (See page 382.)

Z <tracefile> Full name of the audio trace output file.
If no audio trace output file is specified, the trace options
are ignored.

-B <layerID> This selection applies to H.264/SVC streams only.

Layer ID to be analyzed. This must correspond to one
of the Layer IDs as specified in the scalable_info SEI
message (Integer value).

The format for specifying the track <trackID> to decode for the command line
options —i and —j is as follows: A series of track numbers separated by a period (.)
that give the path to the elementary stream from the top container. The numbers
can be base 10 or in a hexadecimal format. Optionally a codec may be specified
after an equals sign (=) at the end of the path. If the codec is specified, then
MTS4EA will force that decoder to be attached to the stream. To specify just

the codec to attach use the —c option.

Example 1: mts4ea -i 0x1000.0xe0=AvC jaws4.ts

This looks on track 0x1000 (4096) and then on sub track 0xe0 (224) and tries to
attach the H.264/AVC decoder. This is a typical format for transport streams with
the PID first, followed by the PES stream_id.

Example 2: mts4ea -c VCI1A TostInSpace.vcl

This forces the VC-1 Advanced Profile decoder to be used for the input stream.
This can be useful in rare cases when the stream type is not recognised or is
mis-recognised by MTS4EA.
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CODEC identities  The allowed values for the codec are given in the following table. If the value
contains a space then it must be given within double quotes:

Value Type Description

H.263 video H.263

AVC video H.264/AVC

SvVC video H.264/SVC

HEVC video H/265/HEVC

MPEG-2 video MPEG-2 video

MPEG-4 video MPEG-4 part 2 video

VC1A video V/C-1 Advanced Profile

VC1SM video VC-1 Simple/Main Profile

ASF container Microsoft Advanced
Systems Format

MP4 container ISO

3GPP container 3GPP

ADTS container ISO

MPEG-2 TS container ISO

MPEG-2 PS container ISO

MPEG-2 PES container ISO

AAC audio ISO

MPEG-2 audio audio ISO

MPEG-1 audio audio ISO

AC-3 audio Dolby Digital AC-3

MXF container SMPTE 377M-2004 Material

Exchange Format
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Example command lines  Three examples of valid command lines follow:

First frame: unspecified
so frame 1 assumed,

last frame: 13 Warning alert level

YUV output file name

/

mtsdea -b -1 13 -a warn -y testl.yuv -t
“D:\test traces\testl.tex” -o bi testl.mdv

v e

Trace file output (in quotes Trace options: parse Input file name
because of <space> in path) Bitstream and Inter pret
Skip the first 100 frames of the video Input file name

mts4ea-k F:100-a fatal gigli.264

1

Suppress all alerts below fatal level, that is
information, warnings, and errors

An uncompressed file for
reference in fidelity analysis The trace file name

|

mts4ea -r uncompressed.yuv -v mse -t fidelity.vpt -o v plan9.m2v

|

The metric for fidelity analysis Trace file options -
just the frame fidelity

Input file name

NOTE. The uncompressed video output file in this section is the uncompressed

Fom]at of -uncompressed video output resulting from decoding the compressed video, this is a different

video file output from 410 than the uncompressed video reference file that is used when doing fidelity
batch mode analysis.

The YUV data is either:
® 8 bits per sample, 4:2:0

B More than 8 bits per sample, and/or 4:2:2 or 4:4:4 (as used by H.264/AVC
High Profile/FRExt, High/10, High/4:2:2, High/4:4:4)
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YUV format 8 bits per sample 4:2:0. The YUYV file output is raw YUV with no
headers of any kind. This is the same format as used by the Microsoft MPEG-4
Part 2 reference encoder Reference [6] (see Compression Standards and File
Types section) (See page 15.) and as used commonly by other programs:

B No headers of any kind (no file or frame headers)
®  One byte per sample
B Row raster order (top picture row first)

B Planar YUV 4:2:0 sub-sampled (4 bytes of Y data for each byte of U data and
each byte of Y data)

® Y plane values are 0-255 unsigned

B U and V plane values are unsigned with a DC offset of 128

Other uncompressed formats. The general uncompressed video file format is as
follows:

B No headers of any kind (no file or frame headers)
®  Concatenated planar image data

m  Row raster order (top picture row first)

m  Unsigned samples

For 8-bit sample depth:

E  One byte per sample

For 9-16 bit sample depth:

B Two bytes per sample

B Both little- and big-endian byte orders supported
For YUV format:

®  Concatenated Y, U and V planes

® U and V planes sub-sampled as required

B Y plane samples are unsigned

m U and V plane samples are unsigned with a DC offset of 2 -1, where # is the
chroma sample bit depth

For RGB format:
B Concatenated R, G and B planes
®  For grayscale format:

®  Luma plane only
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This section gives some tips and suggestions on debugging the syntax of video
bitstreams syntax.

In order to understand these, you will need to have the relevant video standard(s)
to hand.

NOTE. This manual section applies to streams that only contain video, such as
MPEG-4 Elementary Streams - it does not apply to debugging container files such
as MP4/3GPP, which can also contain audio and other data.

General codes used in Trace files and Alerts

Trace data and Alerts will often have two sets of information fields, such as
shown below:

(Ox00000000,7) [3C ] {MP4} MPEG-4 Start Code = 02
(0x00000004,7) [3C ] {MP4} start code prefix
(0x00000007,7) [VOL] {MP4} wvideo object layer sts
(0x00000009,6) [VO ] {MP4} is wvisual object_ident
(0x0000000%9,5) [VO ] {MP4} wvisual object_ wverid =
(0x00000009,1) [VO ] {MP4} wisual object priorits
(0x0000000A, &) [WVOL] {MP4} aspect ratio = 1
(0x0000000A,2) [VOL] {MP4} wol control parameter:

EDxDDDDDDDi;:L;;VOL] {MP%{\iiroma_farmat 4:2:0

Three-letter code Standard to which the data applies (called
Standards specifiers below)

Explanation of three-letter ~ Three-letter codes are used within the outputs generated by Trace/Interpret, Alerts
codes  and (sometimes) Trace/Parse Bitstream.

The codes are used to indicate the part of the picture hierarchy that applies to
the text data given.
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Three-letter codes for
H.265/HEVC

Three-letter code

Syntactic structure in H.265/HEVC

BSN

byte_stream_nal_unit

NALU

NAL nal_unit

STB rbsp_slice_trailing_bits
RTB rbsp_trailing_bits

Top-level RBSPs

AUD

access_unit_delimiter_rbsp

ESQ end_of_seq_rbsp

EST end_of_stream_rbsp
FLD filler_data_rbsp

PPS pic_parameter_set_rbsp
SEI sei_rbsp

SPS seq_parameter_set_rbsp
VPS video_parameter_set_rbsp
PTL profile_tier_level

SCL scaling_list

DRP dec_ref_pic_marking
PWT pred_weight_table

RPL ref_pic_list_modification
SLH slice_segment_header

Slice segment data

SLD

slice_segment_data

SAO soa_data

CTU coding_quadtree

CDU coding_unit

PRU prediction_unit

TRT transform_tree

TRU transform_unit

RES residual

SEI

BUP buffering_period

PIT pic_timing

PSR pan_scan_rect

FLP filler_payload

UDR user_data_registered_itu_t_t35
ubu user_data_unregistered
REP recovery_point
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Three-letter code

Syntactic structure in H.265/HEVC

SCI scene_info

PSS picture_snapshot

PRS progressive_refinement_segment_start
PRE progressive_refinement_segment_end
FGC film_grain_characteristics

PFH post_filter_hint

TM™I tone_mapping_info

FPA frame_packing_arrangement

DIO display_orientation

SPI structure_of_pictures_info

APS active_parameter_sets

DUl decoding_unit_info

TSL temporal_sub_layer_zero_index

SCN scalable_nesting

RRI region_refresh_info

DPH decoded_picture_hash

RSM reserved_sei_message

VUl

HRD hrd_parameters

VUI vui_parameters
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Three-letter codes for
H.264/AVC

Three-letter code

Syntactic structure in H.264/AVC

BSN byte_stream_nal_unit

NALU

NAL nal_unit

STB rbsp_slice_trailing_bits

RTB rbsp_trailing_bits

RBSPs

AUD access_unit_delimiter_rbsp

ESQ end_of_seq_rbsp

EST end_of_stream_rbsp

FLD filler_data_rbsp

PPS pic_parameter_set_rbsp

SEI sei_rbsp

SPS seq_parameter_set_rbsp

SLA slice_data_partition_a_layer_rbsp
SLB slice_data_partition_b_layer_rbsp
SLC slice_data_partition_c_layer_rbsp
SLW slice_layer_without_partitioning_rbsp
Slice header

DRP dec_ref_pic_marking

PWT pred_weight_table

RPL ref_pic_list_reordering

SLH slice_header

Slice data

MBL macroblock_layer

MBP mb_pred

RES residual

CAB residual_block_cabac

CAV residual_block_cavic

SLD slice_data

SMP sub_mb_pred

SEI

BUP buffering_period

DRR dec_ref_pic_marking_repetition
FLP filler_payload

FFF full_frame_freeze

FFR full_frame_freeze_release

FRS full_frame_snapshot
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Three-letter code

Syntactic structure in H.264/AVC

MCS motion_constrained_slice_group_set
PSR pan_scan_rect

PIT pic_timing

PRE progressive_refinement_segment_end
PRS progressive_refinement_segment_start
REP recovery_point

RSM reserved_sei_message

SCI scene_info

SEM sei_message

SEP sei_payload

SPP spare_pic

SSC sub_seq_characteristics

SSI sub_seq_info

SSL sub_seq_layer_characteristics

UDR user_data_registered_itu_t_t2

ubu user_data_unregistered

VUl

HRD hrd_parameters

VUI vui_parameters

If appropriate, these are paired together in the form: [TTT:LLL] where the
following are used to generate the data given in the Trace file:

B TTT indicates the top called syntactic structure

B MMM indicates the middle called syntactic structure

m  LLL indicates the lowest called syntactic structure
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Three-letter codes for
MPEG-4 and H.263

Three-letter codes for
MPEG-2

390

Three-letter Standard

code Name in H.263 Name in MPEG-4 section

[SC] Picture Start Code Start Code 6.2, table
PSC 6.3

[VOS] VisualObjectSequence 6.2.2

[VO] VisualObject 6.2.2

[VOL] VideoObjectLayer 6.2.3

[PL] Picture Layer -

[GOV] Group_of_VideoObjectPlane 6.2.4

[VOP] VideoObjectPlane 6.2.5

[VPS] Picture Layer video_plane_with_short_header  6.2.5.2

[GOB] GOB (Group of gob_layer 6.2.5.2
Blocks) layer

[MB] MB (MacroBlock) macroblock 6.2.6.2
layer

[MOV] MVD, MVD ,,4 motion_vector 6.2.6.2

[BLK] Block layer block 6.2.7

[inf] Information about the internal state of the decoder or variables that may

be described in the relevant

Three-letter code

Syntactic structure in MPEG-2

Top level

EUD extension_and_user_data
GPH group_of_pictures_header
PCD picture_data

PCH picture_header

PCX picture_coding_extension
SQH sequence_header

SQX sequence_extension

VsQ video_sequence
Components

APS additional_pan_scan_parameters
ARW active_region_window
BLK block

CBP coded_block_pattern

CDD content_description_data
CPL coded_picture_length
CTC capture_timecode
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Three-letter code

Syntactic structure in MPEG-2

EXD

extension_data

FCT frame_or_field_capture_timestamp
MBK macroblock

MBM macroblock_modes

MVS motion_vectors

NSC next_start_code

PAD padding_bytes

SLI slice

usD user_data

VEC motion_vector

Extensions

CRX copyright_extension

CPX camera_parameters_extension
ITU itu_t_extension

PDX picture_display_extension

PSS picture_spatial_scalable_extension
PTS picture_temporal_scalable_extension
QMX quant_matrix_extension

SDX sequence_display_extension

SSX sequence_scalable_extension

If appropriate, these are paired together in the form: [TTT:LLL] where the
following are used to generate the data given in the Trace file:

m  TTT indicates the top called syntactic structure and

B MMM indicates the middle called syntactic structure(s) and

®  LLL indicates the lowest called syntactic structure
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In each of the compression standards there are many bitstream fields which give
values which are least significant bit first (Isbf) and many others which are most
significant bit first (msbf). There are also many others that are simply bit-patterns:
they do not have a direct numeric value.

MTSA4EA has adopted the convention of naming the left-most bit as bit 7; as
this is correct for presentation of numbers in bytes where the left-most bit is the
most significant bit of the byte.

For msbf bitstream fields, numbering bit 7 as the first bit in each byte is correct.

For Isbf bitstream fields, the bit order has to be reversed when calculating the
value given (and of course, all other decoders have to do this, not just MTS4EA).

To explain this further, consider a hypothetical bitstream:

First bit in bitstream = MTS4EA bit 0 at position 0
MTS4EA bit 7 (in byte 0)
3 K/
Bitstream 01011010 | 00111100 | 0100 1000
Byte 0 1 2
Hex value 5A 3C 48

Using the preceding example bitstream, the following statements are illustrated
in the following table:

B The position is 1 (byte 1)
m  The bit/bit start is 4 (in byte 1)
®  The length is 7 bits

Bit start; position 4 / Length: 7 bits
Bitstream | 01011010 | 00%11100 | 01901000
Byte 0 1 2
Hex value 5A 3C 48

This field (1110001) has a hexadecimal value of 0x71 if most significant bit first
(1110001) or 0x47 if least significant bit first (1000111).
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Bitstream syntax debugging using the MTS4EA

Using the various tools in the MTS4EA, bitstream syntax debugging can be quick
and straightforward.

How the MTS4EA does  The MTS4EA checks for hundreds of potential errors to ensure that the bitstream
syntax checking under test complies with the relevant standard. The MTS4EA checks for errors
at multiple levels:

B At the first level, it will check for the presence of a particular allowable
bitstream field (for example, if the picture size should be specified, that data
consistent with this is present within the bitstream).

® At the second level, it will check within the bitstream field that the value
given is permitted, that is, the bitstream field is self-consistent. (For example,
that the values given for picture size are within the permitted range of values).

B At the third level, it will check that the values across multiple bitstream fields
are consistent (for example, that there are the correct number of MacroBlocks
for the picture size).

Principal tools within  There are three main tools for syntax checking:
the MTS4EA for syntax

) B The Alerts provided when displaying the video sequence using the MTS4EA
debugging

(see description of alert levels in the How to use the MTS4EA section).
B The Trace/Parse Bitstream function (See page 43, How to use the MTS4EA.)
®  The Trace/Interpret function (See page 43, How to use the MTS4EA.)

Essentially, of the three principal tools provided within the MTS4EA (Alerts,
Trace/Parse Bitstream and Trace/Interpret):

®  Alerts give a summary of all levels of debug (first, second and third, as
mentioned in How the MTS4EA does syntax checking)

B Trace/Parse Bitstream concentrates on the first and second levels
B Trace/Interpret concentrates on the second and third levels

All three tools are provided so that:

B A quick overview is available (using the Alerts)

= Sometimes it is useful to be able to continue debugging at a lower level, even
if some higher-level errors are found (which is the reason for Trace/Parse
Bitstream and Trace/Interpret)

NOTE. You can open multiple windows in the MTS4EA, so that one window has
the video, with windows for the Trace/Parse Bitstream output and a third window
for Trace/Interpret output, all on the same video sequence.
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Procedure for bitstream syntax debugging

The following is a suggested procedure for getting started with debugging the
video bitstreams you have generated.

After a period of time, you will generate your own methodologies, but this is
a good starting point.

General tips  Start debugging with short video sequences. 1t is easier to debug a shorter video
sequence than a longer one, so start debugging with shorter versions of your
compressed video sequences.

If you have to Trace out all the data of a whole video sequence into a Trace file,
this file will not be too (unmanageably) large.

Use the HexView. 1t is often useful to also view the video bitstream file in
the HexView provided within the MTS4EA, looking at the same point as the
displayed video or a printed trace.

(See page 43, How to use the MTS4EA.)

Overview In general, it is better to proceed as follows:
1. Alerts
2. Analysis/Trace/Parse Bitstream (with or without the HexView)
3. Analysis/Trace/Interpret

For some debugging, it is more useful to use Trace/Interpret first, followed by
Parse Bitstream, if required, depending on the nature of the errors.

For each of these steps, use the appropriate procedure:
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Alerts debugging

Trace/Parse bitstream
debugging
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Open the video sequence under test (using File/Open stream)
The Alerts level is set to All when any video stream is opened.

If the syntax of the header of the bitstream is (reasonably) correct, then there
will not be any Error or Warning messages; in which case, proceed to step 5.

If there are Error or Warning messages at this point, read the message
carefully, noting the position (byte address) and bit position given. (See How
to use the MTS4EA for information on how to interpret the data provided in
these pop-up windows. (See page 43.)) At this point, it is likely you will need
to understand the bits in the bitstream go to Trace/Parse bitstream debugging.
(See page 395.)

If there are no Errors or Warnings on File/Open, play the video sequence
and see if any Errors or Warnings occur. If they do not, go to Trace/Parse
bitstream debugging. (See page 395.)

If there are Errors and/or Warnings, stop playing the video, turn on the
Summary Tooltip, (see How to use the MTS4EA section) and play the video
again until it stops at the first Error/Warning. (See page 43.)

Note the Frame number at which the Error/Warning occurs, and the other data
(or open multiple copies of MTS4EA). then go to Trace/Parse Bitstream
Debugging. (See page 395.)

Procedure.

1.

If you know the frame number at which an Error or Warning occurs, set the
Frame Range to one frame before and one frame after the location of the Error
or Warning. (See page 395, Trace/Parse bitstream debugging.)

Set the Trace filename and the maximum Trace File size. (See page 43, How
to use the MTS4EA.)

Set Parse Bitstream on and all other Trace functions off.

Turn Summary Tooltip on (icon) and play the video from the start; you can
stop the video as soon as it has passed the frame numbers to be captured.

Use View trace to see the Trace file output.

You should see a Trace out file similar to that shown in the see How to use
the MTS4EA section. (See page 43.)

Search for Errors and Warnings (using the Find next button in the View trace
window).

If there are no Errors or Warnings, it is a higher-level error. (See page 398,
Trace/Interpret debugging.)
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9.

If there are Errors/Warnings, examine the bitstream data and the mnemonic
given on the right side of the trace file and relate this to the video standard
you are using to see if you can discover the problem.

NOTE. It is very important to understand that the error may well have occurred at
some prior point in the bitstream. It could be that the error/warning reported is
the ripple effect result of some earlier incorrect value. This is usually the case
with an Out of Sync error.

10.

11.

For example:

In MPEG-4, if using video_plane with_short header() (MPEG-4 standard
section 6.2.5.2), and pei = 1, then following this should be eight bits of a psupp
field (these can be repeated), followed by the gob layer(), gob resync_marker
(17 bits, 0000 0000 0000 0000 1)

However, if pei = 0, then the gob_resync_marker should follow directly.

Therefore if pei was set to 0 by accident, but there was a psupp field inserted
set to all zeroes, the bit pattern following pei would be: 0000 0000 0000 0000
0000 0000 1. This would appear to be an error in the gob_resync marker (that
is because the 17th bit after pei=0 would not be set to 1).

Check that there are no elements of a standard being used that should not

be there. For example, if you are compressing data to H.263 baseline or
MPEG-4 short_header, search for: {263+} and {263 Ann} to find any H.263+
annexes used.

Check the three-letter codes in the square brackets used by MTS4EA and
reported in the trace output, such as [SC ], as given in Three-letter codes
for H.264/4VC, and that the three-letter code corresponds with the relevant
standard section. (See page 388.)
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Parse bitstream example outputs. See also Parse Bitstream in the How fo use the
MTS4EA section for more information.

(See page 43.)

race: mp4fil_1_video.vpt

Bit pattern in bitstream, first bit
left-most

Starting bit position of the
mnemonic bitstream field, where
7 = first bit in the byte (left-most)
land 0 = last bit (right-most)

Mnemonic in compression
standard for the bitstream field

Byte position in bitstream
(hexadecimal)

Figure 48: MPEG-4 example, at start of bitstream

Separation marker inserted

by MTS4EA ™~

\VOP start code

Figure 49: MPEG-4 example, at start of VOP
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B | B I Line numbers Find: Prev | Mest| W Emor ¥ ‘Waming W Frame [~ Text
Parse  Interpret| Alert | Fran ] |\| ( r] I J delit ] { -[[Summary istogran !‘] Filter Export... ]
\ tandard : MPEG-4, Simple Profile-sLevel 1 A
T ize: 352x288 =
Filesize™ 674 LBytes
(0=x00000000,7) 0000 0000 OOOO OOOO 0000 0001 1011 0000 : VISUAL OBJECT SEQUENCE _START CODE
(0=00000004,7) 0000 0001 ——— ———— ———— ———— ———— ——— : PROFILE_AND LEVEL INDICATION
(0=x00000005,7) 0000 0000 0OOOO OOOO 0OOOO0 0001 1011 0101 : VISUAL OBJECT_START CODE
(0=00000009,7) D——— ———— ———— e ———— ¢ IS _VISUAL OBJECT_IDENTIFIER
(0=00000009,6) 0001 — —— ——— ——— ——— ———— ——— : VISUAL_OBJECT_TYPE
S 2y 0 — — —— —— —— — : VIDEO_SIGHNAL TYPE
{0=00000009,1) Dl—— ———— ———— e ———— . ——— : STUFFING_BITS
(0=00000004,7) 0000 0000 0000 0000 0000 0001 0000 0001 : VIDEQO OBJECT_START CODE
(0=x0000000E,7) 0000 0000 0OOOO 0OOOO 0OOOO 0OOO1 OO10 0000 ; VIDEO OBJECT LAYER START CODE
(0x00000012,7) D——= ———— ————= ——m— e e e : RANDOM_ACCESSIBLE_VOL
(0=00000012,6) 0000 0001 ——— ———— ———— ——— ———— ——— . VIDEO_OBJECT_TYPE_INDICATION
(0=00000013,6) 0— —— ———— ———— ——— ——— ——— : IS_OBJECT_LAYER IDENTIFIER
(0=x00000013.5) 0001 — —— ——— ———— ———— ——— ——— : ASPECT_RATIC_INFO
(0=00000013.1) 0— — —— ——— ——— ——— ——— ——— : VOL_CONTROL_PARAMETERS
(0=00000013,0) 00—= ———= ———— ———— e e e : VIDEC_OBJECT_LAYER_SHAFE
s $ MARKER BIT
(0=00000014,5) 0000 0000 0001 1001 —— —— —— ——— : VOP_TIME_INCREMENT_RESOLUTION
(0=00000016,5) 1-——— ———= ———— o e e e : MARKER_BIT
CD=0DD0DDL 6., A) Do dmn T e i e . FIXED VOP_RATE
(0=00000016,3) 1-—— ———— —— ———— ———— ———— ———— — : MARKER_BIT
(0=x00000016,2) 0000 1011 0000 D——— ———— ———— ———— ——— : VIDEO_OBJECT_LAYER_WIDTH
{0=00000018,5) 1-— ———— ———— —mm e e . MARKER_BIT
(0=00000018.4) 0000 1001 0000 00— ——— ——— ——— ——— : VIDEO_OBJECT_LAYER_HEIGHT
CORDOO001E. ) e e e e e o e . MARKER BIT
COROONOODTA 6) P—ii— it e e . INTERLACED
—»(0x00000014,5) 1—— ——m ———— e e o . OBHC_DISAELE
(D=00000014,4) D——- ———= ———— e e e : SPRITE_ENABLE
R0 DDDITAT), Detrsespanun e it . . NOT_8_EBIT
(0=00000014,2) D= ———= ———— ———— ———— e : QUANT_TYPE
(0=00000014,1) 1— ——— ———— ———— ———— ———— —————— : COMPLEXITY_ ESTIMATION_DISABELE
(0=x00000014.0) 1-——— —= —— ——— ——— ——— ——— —— : RESYHC_MARKER DISAELE
(0=x0000001B,7) 00— ——— ———— ———— ———— —— ——— : DATA_PARTITIONED
(0=0000001B,6) D—— ——— ———— ———— ———— ———— ——————— : SCALABILITY
(0=0000001B,5) 0111 11— —— ———— ———— ———— . STUFFING_BITS
~ . v
alt L5 viuco. vV
@l I Line numbers ‘ Find: Prev I Emor | Waming W I~ Test:
Parse | ‘\l I\ I\ |M\ | \| : |\u |\‘1 |i“1 !:;|Summary gran |
(0=000012F2, —_—— e ——— - SIGH
00012F3, —_— ——— ——— —— - HOT_CODED
—_— ——— ———— —  STUFFING_BITS
st eintrierivdslmiy ettt
(0=000012F4,7) 0000 0000 0000 0OOOO OOOO 0OOO1 » VOFP_START _CODE
(0x000012F8,7) 01— —— —— ——— o = : VOP_CODING_TYPE
(0=000012F8.5) 0— == —_— ———— - : MODULO_TIME_EASE
(0x=0 —r T — — —_— - . MARKER_BIT
=U00012F8,3) 0001 1—— —— —_— : VOP_TIME IHCREMENT
(0=000012F9.6) 1-—— ——— — —_— e ——— . MARKER_BIT
(0x000012F9,5) 1l—— —— ——— ——— —— ——— ¢ VOP_COD!
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Trace/Interpret debugging

398

Overview. This is the highest level of debugging; MTS4EA interprets the
bitstream and tries to tie it up with allowable values in the standards.

There are many occasions on which Trace/Parse Bitstream will not give an
error/warning but Trace Interpret will. For example:

®  Parse Bitstream will find a bitstream field and check that it is in the permissible
range of values

m  But Interpret will ensure that the value given is consistent with the rest of the
data in the bitstream

There are times when it is useful to use both.

Procedure. The procedure for Trace/Interpret debugging is very similar to that
for Trace/Parse Bitstream:

1. If you know the frame number at which an Error or Warning occurs, then set
the Frame Range to one frame before and one frame after the location of the
Error or Warning. (See page 395, Trace/Parse bitstream debugging.)

2. Set the Trace File name and the maximum Trace File size. (See page 43, How
to use the MTS4EA.)

3. Set Interpret on and all other Trace functions off.

4. Turn the Summary Tooltip on and play the video from the start; you can stop
the video as soon as it has passed the frame numbers to be captured.

5. Use View trace to see the Trace file output.

6. You should see a Trace out file similar to that shown in the see How to Use
the MTS4EA section.

7. Search for Errors and Warnings (using the Find next button in the View trace
window).
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8.

If there are Errors/Warnings/Out of Syncs, then examine the bitstream data
and the mnemonic given on the right side of the trace file and relate this to the
video standard you are using to see if you can discover the problem.

NOTE. It is very important to understand that the error may have occurred at
some prior point in the bitstream. It could be that the error/warning reported is
the ripple effect result of some earlier incorrect value. This is usually be the
case with an Out of Sync error.

10.

For example:

In MPEG-4, if using video_plane with_short_header() (MPEG-4 standard
section 6.2.5.2), and pei = 1 then following this should be 8 bits of a psupp
field (these can be repeated), followed by the gob_layer(), gob resync_marker
(17 bits, 0000 0000 0000 0000 1).

However, if pei = 0 then the gob_resync_marker should follow directly.

Therefore if pei was set to 0 by accident, but there was a psupp field inserted
set to all zeroes, the bit pattern following pei would be: 0000 0000 0000 0000
0000 0000 1. This would appear to be an error in the gob _resync marker (that
is because the 17th bit after pei=0 would not be set to 1)

Check that there are no elements of a standard being used that should not

be there. For example, if you are compressing data to H.263 baseline or
MPEG-4 short_header, search for: {263+} and {263 Ann} to find any H.263+
annexes used.

Check the three-letter codes in the square brackets used by the MTS4EA
and reported in the trace output, such as [SC], as given in Three-letter codes
for H.264/4VC, and that the three-letter code corresponds with the relevant
standard section. (See page 388.)
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Interpret example outputs. See also Interpret in the How to Use the MTS4EA
section for more information. (See page 43.)

(0x00000000,7) [SC ] {MP4}
(0x00000004,7) [SC ] {MP4}
(0x00000007,7) [VOL] {MP4}
(0x00000009,6) [VO ] {MP4}
(0x00000009,5) [VO ] {MP4}
(0x00000009,1) [VO ] {MP4}
(0x0000000A, 6) [VOL] {MP4}
(0x0000000A,2) [VOL] {MP4}
(000000004, 1) [VOL] {MP4}
(0x0000000B,7) [VOL] ({MP4}
[VOL] {MP4}
(0x000p0O011, 2) [VOL
(0x000p0O011, 0) [VOL] {MP4}

* [VOL] {MP4}

. " . [VOL] {MP4}
Bitstream position in [VoL] (mp4)
[VOL] {MP4}

bytes from the start of [VOL] (MP4}

the bitstream file
(hexadecimal value).

Figure 50: MPEG-4 Example, at

TR I TR MPEG-4 standard names

start_code prefix
video_obj egs_layerﬁbaeg:g- for these par[s of the
is_visual object identifie .
visual_object_verid = 0x0 bitstream
visual_object_priority = 0
aspect ratio = 1
vol_control parameters are on
chroma_format 4:2:0

low delay = 1 (l=no B-VOPs)

nocols = 352, norows = 288
sprite_enable = 0
nor—ebjt = 0

quant_type =

load_intra quant_m

intra_quant_mat

t =1 See Explanation of three-

wonon
oo

Bit position where the value starts
(7=left-most; 0=right-most). See
Explanation of Bit/bit start

{0x000p0091,4) [VOL]
{0x000p0092,3) [VOL]
{0x000p0092,2) [VOL]

intra_quant_mat Ietter COdeS
::Lntra_quant_mat

start of bitstream

{MP4} nonintra guant mat = 16

{MP4} resync mwarker disable = 0
{MP4} data partitioned = 0

{0x00000093,7) [SC ]
{0x00000097,7) [VOF]
{0x00000097,5) [VOF]
{0x00000097,3) [VOP]
{0x00000098, 4) [VOL]
{0x00000099,3) [GOE]

Figure 51: MPEG-4 example, at

{MP4} wvop_start_ code found (should be 0xE6) = Oxb6
{MP4} wvop_coding type = 0

{MP4} modulo_time hase

{MP4} wvop_time_increment = 2

{MP4} intra dc_wvlec_thr = 15

Start of GOB no. 0; no. MBs = 22

start of VOP
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Standard; B 264-AVC, Extended profileslevel 2.1
Frame =mize: 352ul88
Filesize: 844349 kBytes

-------------------------------- Framg=] ssssssscnissssnasisssnriassnnses
{Gx00000000.7) [ESH zero_byte = 0x00

{Ox00000001,7) [ESH start_code_prefix_one_Jdbytes = Ox000001

(000000004, 7) [WAL forbidden_zerc_bit = U

{0x 00000004 ,5) [HAL nal_ref_ide = 3 : Reference slice or SFS or PPS
(000000004 . 4) [HAL nal_unit_type = 7 | Sequence Paramster Set (SPS)
{0x00000005.7) [SPS profile_ide = 88 : Extendsd profils

{De0000000E, 7) [SFS comstraint_setl_Elag = 0 ; HMay or may not cbey 4.2.1 constra:
{0=00000006.6) [SPS constraint_setl flag = 0 | Hay or may not cbey A 2.2 constrai
{Dx 00000006, 5) [SFS constraint_set2 Elag = 0 : May or may oot obey &4.2.3 constrai
{e00QO0006.4) [SPS reserved_zerc Sbats = “Q0000°

{0x00000007,7) [SFS lavel _ido = 21 : Lewal 2.1

{(x00000008.7) [SPS soq_parameter_sst_id = 0 (bitstresn valuss: lengthel bats. =«
{0x 00000008, 6) [SFS logz _max_ frame nun_minusd = 4 HaxFrameMum = 256 (bitstrean
(D=00000008.1) [SPS pic_order_cnt_type = 0 3
{0x00000006.0) [SPS leg2 max_pic_ordsr_cnt_lsh minasd = 4 - HasxPicOrdexCntlsb = |
{ Do 00000D0%, 3) [SFE nus_ref_frames = 1 (bitstream valwes: length=3 bits, mus_ref
(Bx0000000%_0) [SFS gaps_in_Erame_nus_valus_allowed_flag = 0

{ Dx0000000A, 7} [SFS pic_width_in_mbs_minusl = 21 FicWidthInibs = 22; PicWidthlz
{Dx0000000B. &) [SPS pic_height_in_map_units_minwsl = 8 | PacHeightIoMaplnits = %
{Ox0000000C, 7) [SPS frame_mbs_only_flag = 0 : Pictures may be coded frames or coc
(D0000000C. &) [SPS nb adaptive frams_field flag = 0 ;| Ho svitching betvesn frame
e

[ J rams_cropprog_flag = 5 me cropping of fzet paransters s
{0x0000000C,3) [SPS] vui_parameters pressnt_flag = 0 : Annex E YUI paraasters ars
{ D 00DOO0DOC, 2) EBP'E} rhsp traili baits = “100°

{ 000000000, 7) [BSH zero byte = Ux00

Figure 52: H.264/AVC example, at start of byte stream

(0x00000000,7) [PL ] {263} PICTURE_START CODE

(0x00000002,1) [VPS] temporal reference (MP4) / TREF (263) = 0; Cumul. skip = 255
{0x00000003,1) [VPS] 1-0-ssi-dci-fpfr-sf (MP4) / PTYPE
({0x00000004,1) [PL ] {2634} UFEP is 1 H‘263 standard names for

{0x00000005,6) [PL ] {263+} OPPTYPE is Oxlae38
{0x00000007,4) [PL ] {Z263+} MPPTYhS'U’X'.l— these parts of the b'tstream
[PL ] {2634} Intra picture
[PL ] {263+ rounding_type is o
[inf] picture size is CIF (3)
[PL ] {263 annex D} umv _mode is on
[PL ] {263 annex F} ap wode is on
[PL ] {263 annex I} aic _mode is on
[PL ] {263 annex J} df mode is on
[PL ] {263 annex 5} aiv _mode is on
]
]
]

[PL {263 annex T} use Annex T is on
(0x00000008,3) [PL ] {263+ CPM =0
(0x00000008,1) [PL ] {263+ PQUANT = Oxd
(0x00000009,4) [VPS] pei = 0
({0x00000009,4) [GOB] Start of GOB no. 0; no. MBs = 22
({0x00000009,3) [MB ] MBE =0; GOB= O

(0x00000008,3) JME ] mchpe i = 3
[MB ] MBTYPE = 3
[MB ] chpc (MP4) / CBPC (263) Ox3

63 annex L} aic type =0
; bpy (MP4) / CBPY (263) = Oxe
See Explanation of b=0; GoB=0
Fing intra tcoeffs
three-letter codes LC table: Last=1; Run=0; Level=—1; table index=58
B

Figure 53: H.263 example at start of bitstream
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Appendix A: Decoder plugins for the MTS4EA

This section covers use of MTS4EA Decoder Plugins.

Purpose of the MTS4EA Decoder Plugins

The MTS4EA Decoder Plugins allow the advanced user to substitute various
elements of MTS4EA decoder with custom/alternate elements.

There are several reasons why you may want to do this:

There are various divergences between the outputs of different decoders due
to rounding errors or different floating-point arithmetic used, because the
video standards do not completely define these. The differences given mean
that the output given by the MTS4EA - particularly using the YUV output in
batch mode (see Command line/batch mode in the How to use the MTS4EA
section for more information) - cannot be exactly compared with the output
from another decoder. By being able to substitute a user’s own part of the
codec for that section of the decoder, the YUV outputs generated should
exactly match those of the user. (See page 406, 7dct Plugin.)

Sometimes the video standard has errors and differs from common
implementations. Many implementations differ from the standard in this way.
(See page 406, gs Plugin.)

Sometimes it is useful to be able to use the MTS4EA function within your
own decoder, to guarantee that numerically identical results are output by
the MTS4EA decoder and your own.

NOTE. The DLLs provided by Tektronix are provided and licensed solely for the
purposes of test and may NOT be redistributed under ANY circumstances.

Support of Decoder Plugins

MTS4EAV7 User Manual

Use of the Decoder Plugins assumes a considerable and detailed understanding of
the video standard(s) concerned, and a thorough understanding of how to write
Windows DLLs, and are provided for use by advanced developers only.

NOTE. Other than the documentation provided here and in the files provided on
the CD in the folder of the Decoder Plugins, no technical support will be provided
to a developer in developing their own Decoder Plugin.
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Decoder Plugin file layout on the CD

bin folder

docs folder

404

All the Decoder Plugins are on the CD in the folder: \Decoder plugins.
Below this are three folders:

\bin: contains the DLLs
\docs: contains the documentation

\incTude: contains the .h files to include in your programs

Below this folder are the DLLs provided by the MTS4EA. The DLLs are
organized in their own folders.

Where a DLL is not dependent upon a particular video standard, this folder resides
directly below the bin folder. Where there are standards-dependencies, then the
DLL folders reside below the folder of the standard concerned.

Examples are:

Folder Files Description

\Decoder tekIdct.dl1 IDCT DLL file } export LIB

plugins\bin\idct\ tekIdct.exp files to link to } the IDCT DLL
tekIdct.1ib

\Decoder tekGme.d11 GMC (Global Motion

plugins\bin\mpeg4\gmc tekGmc.exp Compensation) DLL file
tekGme.1ib } export LIB files to link to }

the GMC DLL

\Decoder tekQs.d11 Quarter Sample (QS) DLL

plugins\bin\mpeg4\qgs tekQs. exp file } export LIB files to link to
tekQs.Tib } the QS DLL

This folder contains the documentation for each supplied DLL. To view the
documentation, open the file: index.html using a browser.

The API to the DLLs, file lists, structures, data fields and globals are all accessed
by clicking on the related links.

MTS4EAV7 User Manual



Appendix A: Decoder plugins for the MTS4EA

include folder This folder contains all the . h files that contain the declarations of the interface
for each plugin.

For each plugin, only one include is required: that is for the related DLL For
example, for the IDCT plugin, only the tekIdct.h file needs to be included in
your own source files.

NOTE. Any other .h files that are listed in the include folder, and which are also
needed by the included . h file, will be included within the . h file.

An example of this is the ‘tekldct.h’, which includes ‘MTS4EA.h’.

Format for generating Decoder Plugins
The Decoder Plugins were written using Microsoft Visual C 6.0.
The Plugins are all Microsoft Windows DLLs.

The only versions of Windows supported are given in the Software, hardware,
and user prerequisites section.

NOTE. No other development tools or variants to these are supported for the
Decoder Plugins.

Use of Decoder Plugins

To use a specific Plugin, copy it from the plugin folder to the System
folder located where the MTS4EA executable is (typically C:\Program
files\Tektronix\MTS4CC\System).

There will already be a DLL of the same name within the MTS4EA executable
folder; the copied Plugin should overwrite this.

As delivered, all the Plugins that are in the MTS4EA executable folder are
MTSA4EA variants of these.
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Decoder Plugins provided

406

idct Plugin

gs Plugin

gmc Plugin

This allows you to substitute your own IDCT function instead of using the one
provided with the MTS4EA. By using the same IDCT function in the MTS4EA
and in your own decoder, the YUV outputs from the MTS4EA should be
numerically identical to the YUV outputs provided by your own decoder.

The MPEG-4 standard (Reference [1], see Compression standards and file types
section) specifies the recommended method for calculating quarter sample
accuracy predicted blocks (relating to motion vectors). However, the standard is
non optimal in the way that these are calculated (for example introducing more
rounding errors than necessary) and is not as clear as it might be. Consequently,
common implementations of the quarter sample functions implement the
calculations slightly differently (typically in a different order) to that given in
the standard.

The Microsoft reference decoder (Reference [6], see Compression standards
and file types section), although it is (theoretically) normative, is one such
implementation that does not actually implement the quarter sample calculations
in accordance with the standard; it takes a better approach.

(See page 15, Compression standards and file types.)

There has been some debate about this within the MPEG committee, and the
prevailing conclusion is that the Microsoft implementation may be the preferred
version and that the standard should at some point be changed to reflect this.

The MTS4EA uses the version as specified in the standard, and the MTS4EA will
continue to track the standard and so will change only if the standard is changed.
You can substitute your own quarter sample Plugin DLL, to use your own or
emulate the one used by Microsoft.

This allows you to substitute your own GMC (Global Motion Compensation)
function instead of using the one provided with the MTS4EA.

The Microsoft reference decoder software (Reference [6], see Compression
standards and file types section) differs from the MPEG-4 standard (Reference
[1], see Compression standards and file types section) in several respects, for
example, rounding differences and differences in coordinate calculations. This
means that the results of the YUV outputs from a Microsoft decoder will be
different than the standard if GMC is used. (These differences are reflected in the
Microsoft encoder, so that the Microsoft software is self-consistent.) There is no
indication from the MPEG-4 committee of any planned change in the standard.
This is simply a variance between the standard and the reference software.

(See page 15, Compression standards and file types.)

MTS4EA follows the standard. If you want to follow the Microsoft version of the
implementation of GMC or use your own, you can substitute your own GMC DLL.
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This section covers a report on the MTS4EA tests of the MPEG-4 Normative
bitstreams and Donated bitstreams. (See page 15, Compression standards and

file types.)

Tests with MPEG-4 Normative and Donated bitstreams

Many of the MPEG-4 Normative bitstreams and Donated bitstreams have errors:
some of these errors are clear non-conformance to the standard; others are errors
in the data encoded in the bitstreams.

Also, in a number of cases, the Microsoft reference decoder software will not
decode these bitstreams at all or does so incorrectly.

These divergences are listed below. Many of them are recognized and documented
by the MPEG committee as errors, but they have yet to be corrected in the
Standard and/or bitstreams and/or Microsoft reference decoder software.

Notes on versions used:
® MTS4EA: v2.0.0.0

®  Microsoft reference software: FDAM1-2.3-001213 version 2 dated July 3rd
2000 (note: this reference software has been updated since these tests, so the
current reference software may behave differently)

B MPEG-4 Normative ISO bitstreams: dated 05/11/2001, see Compression
standards and file types section

®  MPEG-4 Donated bitstreams: referred to in section 4.5.8 in document N3067
dated 1999-03-18; streams dated 14/07/2000, see Compression standards
and file types section
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Bitstreams: Normative 1ISO

n/a = not applicable

Table 7: Bitstreams: Normative I1SO

Stream name Decodes with ? Notes

vcon-ge1 n/a Interlace not allowed in Simple Profile

vcon-ge2 n/a Interlace not allowed in Simple Profile

vcon-ge3 n/a Interlace not allowed in Simple Profile

vcon-ged n/a Interlace not allowed in Simple Profile

vcon-ge6 n/a Interlace not allowed in Simple Profile

vcon-ge8 n/a OBMC not allowed in Simple, Advanced Simple, or Main Profiles
vcon-ge10 n/a Interlace not allowed in Simple Profile

vcon-ge1 n/a Interlace not allowed in Simple Profile

vcon-ge12 n/a Interlace not allowed in Simple Profile

veon-ge13-L1 Yes

vcon-ge13-L2 Yes

vcon-ge13-L3 Yes

vcon-ge14 n/a OBMC not allowed in Simple, Advanced Simple, or Main Profiles
vcon-ge16-L1 Yes MS reference software cannot decode

vcon-ge16-L2 Yes MS reference software cannot decode

vcon-ge16-L3 Yes MS reference software cannot decode

vcon-ge18 n/a Interlace not allowed in Simple Profile

vcon-ge19 n/a OBMC not allowed in Simple, Advanced Simple, or Main Profiles
vcon-ge23 n/a Interlace not allowed in Simple Profile

vcon-ge24 n/a OBMC not allowed in Simple, Advanced Simple, or Main Profiles
vcon-ge25 n/a OBMC not allowed in Simple, Advanced Simple, or Main Profiles
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Bitstreams: Donated \ I-VOP
Table 8: Bitstreams: Donated \ I-VOP

Stream name Decodes with ? Notes

hit000.m4v Yes Single frame. Time listed incorrectly in MPEG-4 part 4: time is actually 33 ms
(vop_time_increment = 30).

jvc000.m4v Yes

mit000.m4v Yes Uses error resilience tool (data partitioning)

mit001.m4v Yes Uses error resilience tool (resynchronization)

mit002.m4v Yes Uses error resilience tool (resynchronization)

mit003.m4v Yes Uses error resilience tool (resynchronization)

mit004.m4v Yes Uses error resilience tool (data partitioning)

mit005.m4v Yes Uses error resilience tool (data partitioning)

mit006.m4v Yes Uses error resilience tool (data partitioning)

san000.m4v Yes

san001.m4v Yes

Bitstreams: Donated \ Overall

Table 9: Bitstreams: Donated \ Overall

Stream name Decodes with ? Notes

hit016.m4v Yes

hit017.mdv Yes Visible artifacts are in bitstream (plays the same with MS software)
hit018.m4v Yes

hit019.m4v Yes

hit020.m4v Yes

hit021.m4v Yes

hit022.m4v Yes

hit023.m4v Yes

hit024.m4v Yes

mit030.m4v Yes

mit031.m4v Yes Uses error resilience tool (data partitioning)
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Bitstreams: Donated \ Short Header
Table 10: Bitstreams: Donated \ Short Header

Stream name Decodes with ? Notes

hit031.m4dv Yes

hit032.m4dv Yes Visible errors but these are encoded in the bitstream (MS software plays the same)
hit033.mdv Yes

hit034.m4v Yes

hit035.m4dv Yes MPEG committee reports that MS software fails to decode (not tested)
hit036.m4v Yes Not short_header compliant as Pspare is sent (H.263+ compliant)
hit037.mdv Yes

hit038.m4v Yes

hit039.m4v Yes

hit040.m4v Yes

jve022.mdv Yes

jvc023.mév Yes

jvc024.m4v Yes

jve025.mdv Yes

mit020.m4v Yes

mit021.m4v Yes MPEG committee reports that MS software fails to decode (not tested)
mit022.m4v Yes MPEG committee reports that MS software fails to decode (not tested)
mit023.m4v Yes MPEG committee reports that MS software fails to decode (not tested)
mit024.m4v Yes MPEG committee reports that MS software fails to decode (not tested)
san021.m4v Yes

san022.mdv Yes Poor frames are encoded in bitstream (MS software plays the same)
san023.mdv Yes Non-smooth motion is encoded in bitstream (MS software plays the same)
san024.mdv Yes Non-smooth motion is encoded in bitstream (MS software plays the same)
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Bitstreams: Donated \ P-VOP
Table 11: Bitstreams: Donated \ P-VOP

Stream name Decodes with ? Notes

hit001.m4v Yes Some visible errors, for example, frame 1, GOB 2, MB 15 block Y3 but these are in
bitstream (MS software plays the same)

hit002.m4v Yes Some visible errors, for example, in frame 2, GOB4, MB 1 and in frame 3 - several
MBs down left side, for example, MB 0 at GOB 14, 15, 16 - these are errors in the
encoded bitstream (MS software plays the same)

hit003.m4v Yes Errors in bitstream, for example, in MB 0 GOB 6 frame 4. It seems that MVs were
not correctly calculated in encoded stream. (MS software plays the same)

hit004.m4v Yes

hit005.m4dv Yes Some visible artifacts in bitstream (MS software plays the same)

hit006.m4v Yes

hit007.m4v Yes

hit008.m4v Yes

hit009.m4v Yes

hit010.m4v Yes

hit011.m4v Yes

hit012.m4v Yes

hit013.m4v Yes

hit014.m4dv Yes

jvc001.mév Yes

jvc002.mév Yes

jvc003.m4v Yes

jvc004.mév Yes

jvc005.m4v Yes

jvc006.m4v Yes

jvc007.mév Yes

jvc008.m4v Yes

jvc009.m4v Yes

jvc010.mév Yes

jve011.mdv Yes

jve012.mdv Yes

jvc013.mév Yes

jve014.m4v Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

jvc015.mév Yes

jvc016.m4v Yes

jve017.m4v Yes

jvc018.mév Yes
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Table 11: Bitstreams: Donated \ P-VOP (cont.)

Stream name Decodes with ? Notes

jve019.m4v Yes

jve020.mdv Yes

jve021.m4v Yes

mit007.m4dv Yes Syntax error in bitstream: video_object_type_indicator is 0 at byte: 8. bit start=0.
This is defined as a RESERVED value (MPEG-4 std. p.110 Table 6-10). Plays this
stream, assuming it is Simple Profile (an Error message is given to this effect)

mit008.m4v Yes

mit009.m4v Yes Visible artifacts are encoded in bitstream (MS software plays the same)

mit010.m4v Yes Uses error resilience tool (data partitioning)

mit011.m4v Yes Visible artifacts are in bitstream, for example, frame 4 halo above head in GOB
0 MBs 3,4,5 and poor MBs with hand movement, for example, frame 4, GOB,MB:
10,8 11,8 (MS software plays the same)

mit012.mdv Yes Uses error resilience tool (data partitioning)

mit013.m4v Yes Uses error resilience tool (data partitioning). Stream not decoded correctly by MS
software - occasional green lines in some MBs

mit014.m4v Yes Uses error resilience tool (data partitioning)

mit015.m4v Yes Uses error resilience tool (data partitioning)

mit016.m4v Yes Uses error resilience tool (data partitioning)

mit017.m4v Yes Uses error resilience tool (data partitioning)

mit018.m4v Yes Uses error resilience tool (data partitioning)

mit019.m4v Yes

san002.m4dv Yes

san003.m4v Yes

san004.m4v Yes

san005.m4v Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san006.m4v Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san007.mdv Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san008.mdv Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san009.m4v Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san010.m4v Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san011.m4v Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san012.mdv Yes Non-smooth motion is encoded in bitstream (MS software plays the same)

san013.mdv Yes

san014.mdv Yes

san015.m4dv Yes Graininess, visible artifacts, and intermediate lower resolution frames are encoded
in the bitstream (MS software plays the same)

san016.mdv Yes Visible artifacts and intermediate lower resolution frames are encoded in the
bitstream (MS software plays the same)
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Table 11: Bitstreams: Donated \ P-VOP (cont.)

Stream name Decodes with ? Notes
san017.m4v Yes
san018.m4dv Yes
san019.m4v Yes
san020.m4v Yes

Bitstreams: Donated \ Error

Table 12: Bitstreams: Donated \ Error

Stream name Decodes with ? Notes

hit025.m4v Yes Use of resync markers

hit026.m4v Yes Use of resync markers

hit027.m4dv Yes Uses error resilience tool (data partitioning)
hit028.m4v Yes Uses error resilience tool (data partitioning)
hit029.m4v Yes Uses error resilience tool (data partitioning)
hit030.m4v Yes Uses error resilience tool (data partitioning)
mit025.m4v Yes Use of resync markers

mit026.m4v Yes Use of resync markers

mit027.m4v Yes Uses error resilience tool (data partitioning)

Poor quality picture (MS software plays the same)

mit028.m4v Yes Uses error resilience tool (data partitioning)
mit029.m4v Yes Uses error resilience tool (data partitioning).

Artifacts in frames 5 and 6 are errors in the encoded bitstream: seems to be motion
vectors incorrectly calculated when the stream was encoded (MS software plays
the same)

MTS4EAV7 User Manual

413



Appendix B: Tests of the MTS4EA

414 MTS4EAV7 User Manual



Appendix C: Third party software licenses

BSD license

The copyright in this software is being made available under the BSD License,
included below. This software may be subject to other third party and contributor
rights, including patent rights, and no such rights are granted under this license.

Copyright (c) 2010-2013, ITU/ISO/IEC
All rights reserved.

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

B Redistributions of source code must retain the above copyright notice, this list
of conditions and the following disclaimer.

B Redistributions in binary form must reproduce the above copyright notice, this
list of conditions and the following disclaimer in the documentation and/or
other materials provided with the distribution.

m  Neither the name of the ITU/ISO/IEC nor the names of its contributors may
be used to endorse or promote products derived from this software without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS

AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL

THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR

ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED
AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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AC coefficient

Any DCT coefficient for which the frequency in one or both dimensions is
non-zero

Annex

The optional methods of coding allowed in H263+

B-vOP

A VOP that is coded using motion compensated prediction from past and/or
future reference VOPs

Backward motion vector

A motion vector that is used for motion compensation from a reference VOP
at a later time in display order

Backward prediction

Prediction from the future reference VOP

Bitstream

A compressed data entity where each binary digit has a specific meaning that
is defined by the compression standard

Block

An 8-row by 8-column matrix of samples, or 64 DCT coefficients (source,
quantized or dequantized)

Buffer analysis

Analysis of use of processor, memory and/or other resources by a particular
video decoder standard

Coded Block Pattern (cbp)

A word used in compression to identify which blocks of a MacroBlock are
coded

Coefficients

The Discrete Cosine Transform transforms data from a spatial domain (pixels
or pixel differences) into the frequency domain, because it makes the data
easier to compress. In the standards used here, transforms turn a block of 8x8
pixel data (or pixel differences) into a block of 8x8 transform coefficients
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CSV file

A file format which contains data separated by commas (Comma Separated
Variable)

DC coefficient

The DCT coefficient for which the frequency is zero in both directions

DCT

Discrete Cosine Transform - the mathematical transform that all these
compression standards use as their basis

DCT coefficient
Amplitude of the specific DCT basis function

Dequantization

Process of rescaling the quantized DCT coefficients after their representation
in the bitstream has been decoded and before they are presented to the inverse
DCT

Filter

A mathematical transform designed to remove certain frequencies from a
signal. Here mainly used either within the coding loop to try and avoid
some of the coding artifacts and reduce bit-rate, or used as a post-process to
improve the subjective quality

Frame

An individual picture from a video sequence

Forward motion vector

A motion vector that is used for motion compensation from a reference frame
VOP at an earlier time in the display order

Forward prediction

Prediction from a past reference VOP

Global Motion Compensation

Use of global spatial transformation to improve the efficiency of the prediction
of sample values by providing offsets into the past reference VOPs containing
previously decoded sample values that are used to form the prediction error

GMC

Global Motion Compensation
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GOB

Group Of Blocks - an entity defined within some of the standards in order to
subdivide a frame into more manageable units

Histogram

A graph of the frequency of occurrence of a variable

I-VOP, intra-coded VOP

A VOP coded using information only from itself

Intra coding

Coding of a MacroBlock or VOP using information only from that
MacroBlock or VOP

MacroBlock, MB

Basic coding unit of the standards used in this program. It consists of four
blocks of 8x8 luminance data (arranged in a 16x16 manner) together with
the two chrominance components U and V, which are also 8x8 blocks, but
which cover the same area of the picture as the 16x16 luminance pixels - part
of the compression is that chrominance can be sampled at a lower frequency
than luminance

MacroBlock Type

The mode, according to the Standard, in which the MacroBlock is encoded

Mode

Classification of the coding type of the MacroBlock

Motion Vector

Two-dimensional vector that points from the current MacroBlock to an area in
the previous frame that is used to predict the current data

Motion compensation

Use of motion vectors to improve the efficiency of the prediction of sample
values, where the motion vectors provide offsets into the past and/or future
reference VOPs containing previously decoded sample values that are used
to form the prediction error

Motion estimation

Process of estimating motion vectors during the encoding process
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Parse Bitstream

The process of parsing a bitstream into the constituent words that are allowed
within the standard

Quantizer

The discrete value that is used to reduce the amount of information present
in the DCT of a block. It can vary from 1 to 31 in most standards, where 1
is the finest level (most accurate coding) and 31 is the coarsest level (least
accurate coding)

Quantization matrix

Set of sixty-four8-bit values used by the dequantizer

Quantized DCT coefficients

DCT coefficients before Dequantization, represented in variable-length coded
form in the bitstream

Quantizer scale

Scale factor coded form in the bitstream and used by the decoding process
to scale the dequantization

Slice

A subdivision of a picture that is used as a unit of encoding, as used in H.263
and MPEG-2

SEI

Supplemental enhancement information

VOP
Effectively a frame of video (MPEG-4)
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Symbols and Numbers

3-letter codes
H.263, 390
H.264/AVC, 388
H.265/HEVC, 386
MPEG-2, 390
MPEG-4, 390
used in Trace debugging, 385
3GPP files, 39
close video after opening, 72
example files, 80
extract video, 65
opening video files, 60
save video after opening, 72
tracks within, 60

A

A/V Delay
enable, 312
view, 312
A/V Delay stream
example files, 82
ADTS streams
example files, 82
Alert log
address, 335
alert filter, 335
details, 335
display frame number, 335
filter icon, 334
highlighting in step-back
buffer, 338
ID number, 61, 334
level, 334
right-click pop-up menu, 339
seeing details of alerts, 337
showing/hiding, 335
title, 335
view, 334
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Alerts
3-letter codes, 385
abort, pause, continue, 326
alert log, 334
configuration alert
window, 333
debugging, 395
description of levels, 328
during seek
forwards/backwards, 324,
325
enable/disable specific, 331
error, 329
fatal, 328
goto, 327
info, 329
levels, 320
one/more disabled (status
bar), 342
skip this/skip all, 325
summary section, 322
synchronized views, 327
top section, 321
warning, 329
Alt menu keys
activating, 372
Analysis
PSNR, 239
Analysis options
frame range, 417
ASF files
close video after opening, 72
example files, 82
extract video, 65
format, 31
opening video files, 60
save video after opening, 72
tracks within, 60

Audio
Audio waveform view
toolbar icons, 188
audio-video
synchronization, 88
broken audio, 87
file formats, 38
standards references, 39
Audio files
opening
elementary streams, 59
Audio playout prerequisites, 5

B

Batch mode

introduction, 373

options, 377

use of example
sequences, 375

use of YUV example
sequences, 375

Buffer analysis

alerts, 275

controls, 277

H.264/AVC, 278

H.264/SVC, 278

limits, 274

measuring values, 272

MPEG-2, 275

MPEG-4, 275

MPEG-4 & MPEG-2, 276

scroll bar area, 275

toolbar icons, 271

X (horizontal) scale, 274

Y (vertical) scale, 274

C

Cache/tsee Step-back buffer, 324,
325
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Closed caption
CC availability
indicators, 368
CEA608 tooltip, 137, 360
CEA708 tooltip, 138, 362
example files, 75
multicaption buffer, 363
render over video
configuration, 368
tooltips, 360
Trace file, 254
Colors
CTU overlays, 165
MacroBlock overlays, 154
Command line mode
example, 382
introduction, 373
options, 377
Computer prerequisites, 5
Ctrl keys
Ctrl+Tab to switch
windows, 343
list, 371
CTU
average bits per coded, 173
average bits per over frame
range, 173
average fidelity, 174
average quantiser, 173
bits used for, 168
fidelity, 170
frequency of coding, 174
frequency of Intra
coding, 174

graph, bits per CTU, 226, 228
graph, coded frequency, 233

graph, Intra CTU coded
frequency, 235
quantizer used, 168
statistics, 163
colors, 165
numerals, 163
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D
Debugging
3-letter codes, 385
alert pop-up, 321
alerts, 395
bit/bit start, explanation
of, 392
how THE MTS4EA checks
syntax, 393
main tools, 393
Parse bitstream, 294
tips, 394
Trace, interpret, 398
Trace, parse bitstream, 395
Decoder cache, 99
Decoder options
audio, 106
General, 98
H.263, 27, 100, 142
H.264/AVC, 16, 102, 140
H.264/SVC, 21, 141
H.265/HEVC, 16, 99
MPEG-2, 100, 142
MPEG-4, 101, 142
step-back buffer, 98
uncompressed video, 102
video, 98
Decoder plug-ins
gme, 406
idct, 406
purpose, 403
gs, 406
use of, 405

E

Example file
H.264/SVC, 77

Example files, 75

3GPP, 80

A/V Delay stream, 82

ADTS streams, 82

ASF files, 82

closed caption, 75

fidelity analysis using, 83

H.261, 79

H.263, 79

H.264/AVC, 77

H.265/HEVC, 76

MP4, 31, 80

MPEG-2 Program
Streams, 81

MPEG-2 Transport
Streams, 81

MPEG-4, 78

MXF streams, 83

use in batch mode, 375

Extracted closed caption, 289
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F
Fidelity
analysis using example
files, 83
average per CTU, 174
average per MacroBlock, 163
frame Trace, 218
MacroBlock Trace, 219
MAD, 240
MAD (Mean Absolute
Difference), 239
metric, 239
MSE, 240
MSE (Mean Square
Error), 239
overlay, 159, 170
per CTU, 170
per MacroBlock, 159
PSNR (255 signal range), 240
PSNR (255), 239
PSNR (ITU-R BT.601), 239
reference file, 236
RMSE, 240
RMSE (Root Mean Square
Error), 239
SAD, 240
SAD (Sum Absolute
Difference), 239
Fidelity analysis
icons toolbar, 283
metrics available, 284
PSNR, 282
video enable, 218, 219, 236
view, 282
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File formats
3GPP container files, 32
3GPP files, 39
ASF container files, 31
audio, 38
MP4 container files, 31, 39,
80
MPEG-2
PES files, 33, 38
Program Stream files, 33,
38
Transport Stream files, 38
MPEG-2 PES, 33
MPEG-2 Program Stream, 33
MPEG-2 Transport
Streams, 32
RCV files, 31
video, 31
Final video summary, 120
Frame range
Trace, 417

G

GMC
decoder plug-in, 406
GOP size parameters, 121
Graph
average quantizer, 230
bits per coded
MacroBlock, 227
bits per CTU, 226, 228
bits per MacroBlock, 225
CTU coding frequency, 233
Intra coded frequency, 234
Intra CTU coded
frequency, 235
MacroBlock coding
frequency, 232
motion vectors per
MacroBlock, 229
video enable, 222

H

H.261
example file, 79
H.263
3-letter codes used in
Trace, 390
decoder options, 27, 100, 142
example files, 79
MacroBlock types, 27, 100,
142
segments, 157
standards supported, 27, 100,
142
H.264/AVC
3-letter codes used in
Trace, 388
Buffer analysis, 278
decoder options, 16, 102, 140
example files, 77
MacroBlock types, 16, 102,
140
slices, 158
video Byte Stream format, 35
H.264/SVC
Buffer analysis, 278
decoder options, 21, 141
example file, 77
MacroBlock types, 21, 141
H.265/HEVC
3-letter codes used in
Trace, 386
decoder options, 16, 99
example files, 76
MacroBlock types, 16
slices, 169
video Byte Stream format, 35
Help
license manager, 353
PDF tutorials, 353
PDF user manual, 353
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HexView
bytes per line, 260
convert hex to decimal, 264,
309
elements of window, 258, 305
find absolute address, 263
find binary, hex, ASCII, 263,
308
find next relative
address, 263, 308
find next/previous, 263, 308
find previous relative
address, 263, 308
find relative address, 263,
308
highlighting a section, 262
right-click pop-up menu, 261,
307
settings in Window
menu, 349, 350
wildcard searching, 264, 309
Histograms
audio data bit usage, 189
frame bit usage, 190
frame data bit usage, 190
main payload bit usage, 191
subsidiary payload bit
usage, 192
HRD buffer analysis
buckets, 279
display, 280
H.264/AVC, 278
H.264/SVC, 278
overflow/underflow, 281
schedule indexes, 279
Hypothetical Reference
Decoder, 278

Icons
Audio waveform view, 188
buffer analysis toolbar, 271
function of toolbar icons, 355
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Interlace
bottom field view, 359
combined (frame) view, 358
separated (fields) view, 358
toolbar, 357
top field view, 359

Interpret, 206, 295
right-click pop-up menu, 295

L

License
remote server requirements, 7

MacroBlock
average bits per coded, 162
average bits per over frame
range, 162
average fidelity, 163
average quantiser, 162
bits used for, 157
fidelity, 159
fidelity Trace, 219
frequency of coding, 163
frequency of Intra
coding, 163
graph, bits per coded MB, 227
graph, bits per MB, 225
graph, coded frequency, 232
graph, Intra coded
frequency, 234
graph, motion vectors, 229
quantizer used, 156
statistics, 153, 347
colors, 154
frame range, 417
numerals, 153
types
color key, 364
H.263, 27,100, 142
H.264/AVC, 16, 102, 140
H.264/SVC, 21, 141
H.265/HEVC, 16
MPEG-2, 100, 142
MPEG-4, 101, 142
VC-1, 141

MacroBlock tooltip
AC prediction, 127
examples for different video
standards, 123
pixel location, 125
segment (H.263), 126
slice (MPEG-2), 126
Motion vectors
graph, 229
MP4 file format
close video after opening, 72
example files, 31, 80
extract video, 65
opening video files, 60
save video after opening, 72
tracks within, 60
MP4 files, 39
MPEG-2
3-letter codes used in
Trace, 390
buffer analysis (VBV), 275
buffer analysis controls, 276
decoder options, 100, 142
MacroBlock types, 100, 142
opening VOBs, 67
PES, 33
slices, 158
Transport Stream file
format, 32
MPEG-2 PES files, 33, 38
MPEG-2 Program Stream
files, 33, 38
MPEG-2 Program Streams
close video after opening, 72
example files, 81
opening video files, 60
save video after opening, 72
tracks within, 60
MPEG-2 Transport Stream
files, 38
MPEG-2 Transport Streams
example files, 81
extract video, 65
opening video files, 60
tracks within, 60
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MPEG-4
3-letter codes used in
Trace, 390
buffer analysis (VBV, VCV,
VMV), 275
buffer analysis controls, 276
decoder options, 101, 142
example files, 78
MacroBlock types, 101, 142
MP4 container file format, 31,
80
video Elementary Stream
format, 36
MTS4000 MPEG Test Systems, 6
MTS4EA
product features, 2
product models, 1
starting to use, 45
window elements, 44
MXF streams
example files, 83

N

Navigation panel
overview, 366

0]

Overlay
fidelity, 159, 170
making clearer with Blank
video, 179

P

PAL/NTSC
analysis with THE
MTS4EA, 37
Parse bitstream, 294
right-click pop-up menu, 206,
295
PES
MPEG-2, 33
Pixel data
Trace pixel level, 217
uncompressed video output,
batch mode, 382
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Play
audio decoder options, 106
continuous, 96
video decoder options, 98
Playing video
continuously in a lop, 96
keeping first frame
on-screen, 97
keeping last frame
on-screen, 97
mode restrictons, 49
preferences, 74
Prerequisites
audio playout, 5
computer, 5
user, 6
Windows operating system, 5
Product features, 2
Product models, 1
Program Stream
MPEG-2, 33
Projects
close, 74
default project files, 73
project files, 73
PSNR
fidelity analysis, 282
fidelity metric, 239

Q

QuarterSample
decoder plug-in, 406

R

Reference file for fidelity
analysis, 236
Right-click pop-up menu
alert log, 339
HexView, 261, 307
interpret, 295
parse bitstream, 206, 295

S

Scalability level selection, 315

Shortcut keys
Alt menu, 372
Ctrl, 371
Ctrl+Tab to switch

windows, 343

icon toolbar, 355
Standards

MPEG-1 Part 3 audio, 29

MPEG-2 Part 3 audio, 29

MPEG-4 Part 3 audio, 29

references, 39

3GPP, 39

MP4, 39

MPEG-1 audio, 39
references, H.264/AVC, 39
references, H.264/SVC, 39
references, H.265/HEVC, 39
references, HE AAC

codecs, 39
references, MPEG-2, 39
references,

MPEG-2 AAC, 39
references, MPEG-2

audio, 39
references, MPEG-4, 39
references,

MPEG-4 AAC, 39
references, VC-1, 39
supported

H.263, 27,100, 142

H.264/AVC, 16, 102, 140

H.264/SVC, 21, 141

H.265/HEVC, 16, 99

MPEG-2, 26

MPEG-4, 24

VC-1, 23

Status bar

overview, 347,370
Step-back buffer

affect on pop-up alerts, 324,

325
alert highlighting when

seeking, 338
decoder options, 98
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Synchronized views
alerts Goto button, 327
highlighting in audio view, 52
highlighting in video view, 51
introduction, 50
yelllow dotted box, 51

T

Toolbar
Audio waveform view, 188
buffer analysis icons, 271
disabled buttons, 354
Interlace, 357
list of functions, 355
moving & docking, 354
Tooltips
CEAG608 closed caption, 137,
360
CEA708 closed caption, 138,
362
closed caption, 360
force un-docking, 110
MacroBlock types color
key, 364
multicaption buffer, 363
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Trace
3-letter codes, 385
alerts, 210

audio data bit usage, 296

audio frame summary, 295

closed captions, 254

debugging, 395

export, 255

file format, 255

file size limit, 202, 294

find next, 253, 302

find previous, 253, 302

finding errors, warnings,
data, 253, 302

finding Errors, Warnings,
data, 253, 302

frame data bit usage, 297

frame fidelity, 218

frame range, 417

frame summary, 211

import, 255

interpret, 206, 295

line numbers on/off, 252, 302

lines too long (blue arrow
displayed), 255, 303

MacroBlock fidelity, 219

main payload bit usage, 298

MB summary, 213

parse bitstream, 202, 294,
420

pixel level, 217

stream summary, 221

video enable, 196

Tutorials
PDF (Help menu), 353

U

Uncompressed video
decoder options, 102
opening video files, 67
show visual difference to
encoded bitstream, 177
visual difference to encoded
bitstream, 175, 346
User prerequisites, 6

vV
VC-1
close video after opening, 72
MacroBlock types, 141
opening video files, 60
profiles & levels, 23
save video after opening, 72
tracks within, 60
Video
standards references, 39
trace enable, 196
video navigator, 247
Video files
example files, 75
opening
ASF files, 60
elementary streams, 59
greyscale format, 67
MP4 container files, 60
MPEG-2 Program
Streams, 60
MPEG-2 Transport
Streams, 60
MPEG-2 VOBs, 67
RGB format, 67
uncompressed video
files, 67
VC-1 files, 60
YUV format, 67
Video navigator
detail view, 248
Video window
best fit, 347
fit to window, 348
zooming in, 348

View
alert log, 334
graphs, 256

video navigator, 247
Visual difference
difference magnifier, 178
icon toolbar, 176
show encoded bitstream, 176
VOB files
opening, 67
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W

Window
quickly switch, 343
Window elements
navigation panel, 366
status bar, 347, 370
Window menu
Audio output toolbar, 347
audio views toolbar, 346
closed caption toolbar, 346
CTU statistics toolbar, 163
differences toolbar, 175, 346
HEVC toolbar, 346
interlace toolbar, 346
MB statistics toolbar, 153,
347
video scale, 347
video views toolbar, 346

MTS4EAV7 User Manual

Windows operating system
prerequisites, 5
WMVO files
extract video, 65
Profiles & Levels, 23

Y

Yellow dotted box (video view)

synchronized view
highlighting, 51
YUV
example files for fidelity
analysis, 83
format, 67

y4

Zoom
video window, 348
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