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WELCOME

The RealWorks family of products is composed of RealWorks Viewer, RealWorks Starter, RealWorks Core, RealWorks Per-
formance and RealWorks Storage Tank.

REALWORKS VIEWER

This is a software tool for visualizing and exploring as-built data acquired by laser scanning technologies. In general, such a
data set contains a 3D point cloud and optionally a collection of 2D images. This software tool allows you to load as many
point clouds as needed. Each point of a point cloud can contain not only its 3D coordinates, but also other attributes such as
intensity and surface normal. You can visualize a point cloud in 3D, rotate, pan or zoom in/out in order to explore it in detail.
Visualization can be enhanced in different ways: points shaded by intensity, by color or by its normal, according to a view,
etc. You can also compare a 3D point cloud with 2D images (if available). When images are registered with the 3D point
cloud, you can visualize both data sets from the point of view from which the images were captured.

Features also available in RealWorks Viewer are:

®  Registration report and station visualization,
Sampling tool,

Segmentation tool,

UCSCreation tool and set as Home Frame,
Measure tool,

Cutting Plane tool,

Tip: RealWorksViewer is free. You can download it from the Trimble website. You only need to fill the form that will come
after clicking the link to download.

Note: You cannot save with RealWorks Viewer.

Note: RealWorks Viewer requires an RWP project file and its associated RWP folder. For more options relating to col-
laborating and sharing, see the Publisher function in certain modules.

REALWORKS

This software tool provides you with a set of tools for processing 3D point clouds and 2D images in order to obtain the
necessary information for your applications (or projects). Generally, this processing can be divided into three modes: Regis-
tration, OfficeSurvey™ and Modeling.

® |n Registration, you can register scans with respect to other scans and/or with respect to a set of survey points. The
registration method is either target-based or cloud-based. When some targets have been used, you can first check
and modify them. Then the Target-Based Registration Tool automatically registers them simultaneously. The res-
ults are validated through registration errors, which can be saved in a report. You can also use the Geo-Referencing
Tool to put the scanned data into a known coordinate system.

= |n OfficeSurvey™, you can extract different types of 2D drawings (polylines, contours, cross-sections, profiles, etc.)
from the point clouds. These extracted results can then be exported into CAD systems including, but not limited to,
AutoCAD® and MicroStation®. You can select and match 2D images to the point clouds; generate one (or multi)
ortho-image(s) or collect survey points as Total Stations can do. You can generate triangular meshes from the point
clouds and if required, carry out further editing of the result(s). You can determine the volume of a point cloud (or a
mesh), the volume between two point clouds (or two meshes) or the volume between a point cloud and a mesh. If
the volume information is not enough, you can compare two surfaces between each other (two point clouds or
meshes together, a point cloud with a mesh or a point cloud/mesh with a model) and generate an inspection map.
Since the metric information is still in the inspection map, you can extract measurements like surfaces, volumes,
points, drawings like polylines, sections, shifts, colored meshes, iso-curves, etc. You can match a profile (2D curve,
cross-section, polyline, etc.) at a specific point and in a given direction in a 3D scene; easily extract profiles along
curbs, pavements, rail lines, cuttings, natural features, etc. or fit a set of points with a geometry which can be of
planar, spherical or cylinder shape.
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®= |n Modeling, you can create a geometry of the following types: Sphere, Plane, Cylinder, etc. The creation can be
based on a point cloud selection (or not). The created geometry can be then duplicated, modified, moved, etc. A
sub-module including tools for modeling pipes and structural steelworks (with the notion of catalogs) has been
added.

All RealWorks products can support a huge amount of points. The user is able to precisely control which points are loaded
into memory and thus which are available for editing with all the regular tools. All RealWorks products include tools for man-
aging Trimble FX data; importing TZS scans, automatically creating station(s) on import with link to TZS; creating scans,
extracting targets, registering the created stations, creating sampled scans with spatial resolution, converting to Trimble
LASERGen format.

The user interface has been completely redesigned to incorporate a ribbon with larger icons and a Quick Access Toolbar.
In this layout configuration, The Office Survey and Modeling modes have been combined into a new Production mode.
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WHAT'S NEW

Following are the major new features and enhancements in Trimble RealWorks 12.0:

IMPROVEMENTS OF WALKTHROUGH MODE: Move to a position on the ground (or roof) or look at a position on
a wall (or an object).
MESH EDITING: Users can manually add triangles to a 3D mesh.

u
= CONVERT TO ORTHO-IMAGE: Use the feature to create an ortho-image registered (position, rotation, scale) on

the point cloud from an imported image file.
3D ANNOTATION: CREATE and VISUALIZE annotations on a computed 3D inspection cloud.

n
= ADD TRANSPARENCY TO POINT CLOUD: Use the feature to visualize geometries without needing to hide the

point cloud that is in front of.

AUTO-SEGMENT MOVING OBJECTS: Use the feature to automate the process of isolating noisy points gen-
erated by moving objects (like e.g. pedestrians or moving cars) during a scan acquisition.

START PAGE: The Start Page has been redesigned.

Ul THEMES: Optionally, change the user interface layout theme. Two themes are available: Light and Dark.

= AUTO-EXTRACT CYLINDERS: Enhancement of existing tool to let the users to only extract cylinders or cylinders

and elbows (pipelines).

SCAN-BASED SAMPLING: Users can create sampled scans split by stations.

CONVERT GEOMETRIES TO PIPE: This feature enables you to convert old pipe format to new format.
ORTHO-IMAGE TRANSPARENCY: This feature enables you to display Ortho-Image with transparency.

IMAGE MATCHING: The slider to change the blending parameter to check the coincidence of the image with the
3D data has been moved into the dialog box.

TID: You can easily access an external Trimble service with a single login using your free Trimble Identification
(TID).

CREATE & EDIT PIPE: The Create Pipe feature enables you to manually create and edit a complete pipeline object
from a point cloud.

SUBSCRIPTION: Subscription license using a timed single- or multi-user subscription (requires logging in with your
Trimble Identification (TID)).
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INSTALL TRIMBLE REALWORKS

In this chapter, the user will find the information about the system requirements, program installation, activation and how to
contact Trimble.

3.1 System Requirements

Hereafter are detailed the requirements that are required for running Trimble RealWorks, Trimble Scan Explorer and
Trimble Scan Explorer Viewer.

TRIMBLE REALWORKS:

To run Trimble RealWorks, the system requirements are as shown.

Operating System: Microsoft® Windows® 8.1 (64-bit OS) and 10.
Multi-Core Processor: 2GHz or higher

RAM: minimum 16 - 32 GB recommended

Graphics card: 1GB, or higher, OpenGL 4.4

Mouse: Three buttons with wheel

SSD drive recommended

Microsoft .Net Framework 4.8

Microsoft Visual C++, Redistributable - X64: 2010, 2012, 2015 and 2017
SketchUp, from 2014 to 2021

Note: Always update graphics card drivers before using Trimble 3D Spatial Imaging office software.

Note: Trimble Geospatial office software is designed to provide superior data processing and editing performance. To
ensure the best possible software use experience, and an optimum productivity/cost-of-equipment ratio, Trimble highly
recommends that users acquire the most powerful hardware configuration available at the time of purchase of the computer
equipment on which the software is intended to be used.

TRIMBLE SCAN EXPLORER:

Here are the minimum and recommended hardware requirements for Trimble Scan Explorer.

Operating System: Microsoft® Windows® 8.1 (64-bit OS) and 10.
Multi-Core Processor: 2GHz or higher

RAM: minimum 8 GB - Recommended 16 GB

Graphics card: 1GB, or higher, OpenGL 4.4

Mouse: Three buttons with wheel

Web Browser: Internet Explorer 8.0 or later

Microsoft .Net Framework 4.8

Microsoft Visual C++, Redistributable - X64: 2010, 2012, 2015 and 2017
SketchUp, from 2014 to 2021

TRIMBLE SCAN EXPLORER VIEWER:

Here are the minimum and recommended hardware requirements for Trimble Scan Explorer Viewer.

Operating System: Microsoft® Windows® 8.1 (64-bit OS) and 10.
Multi-Core Processor: 2GHz or higher

RAM: minimum 8 GB - Recommended 16 GB

Graphics card: 1GB, or higher, OpenGL4.4

Mouse: Three buttons with wheel

Microsoft .Net Framework 4.8

Microsoft Visual C++, Redistributable - X64: 2010, 2012, 2015 and 2017
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3.2 Check the Graphics Card in Use

You are able to know how many graphics cards there are in your computer and which one is in use with the software by
F.
selecting About " in the Support tab.

Phyzical Mermary: 166430008,
“irtual Memone: B182404F,

Detailz about uzed graphic card:
MDA Corporation - Guadro K1000M /PCle/SSEZ - OpenGL 4.2.0

[araphic cards available:;
MDA Cluadro K000k
Intel[R] HD Graphics 4000

3.2.1 Enforce the Use of the High Performance Graphics Card

If your computer has two graphics cards: an integrated graphics card with low performance and a dedicated graphics card
with a high performance processor. Please enforce the use of the high performance processor graphics card with your soft-
ware.

Note: The given procedure is based on a NVIDIA graphics card, please refer to the documentation that comes with your
graphics card because the procedure may vary from one manufacturer to another.

To enforce the use of the high performance graphics card:

1. Right-click on your Desktop.
2. Choose NVIDIA Control Panel from the pop-up menu.
3. With the NVIDIA Control Panel open, choose Manage 3D Settings from the Select a Task panel.

File Edit Desktop 30D Settings Help

= ‘\

O HAES 0 ‘ wl
Select a Task...

[=)- 3D Settings
- Adjust image settings with preview
-.5et PhysX Configuration
=~ Display

-Change resolution

- Adjust desktop color settings
—Rotate display
-Set up digital audio
-.5et up multiple displays
=) Video
- Adjust video color settings
- Adjust video image settings
=)~ Workstation
- View system topology
--5et up Mosaic

4. From the Manage 3D Settings panel, first click on the Global Settings tab.
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5. From the Preferred Graphics Processor drop-down list, choose High Performance NVIDIA processor.

~ Manage 3D Settings

You can change the global 30 settings and create ovemides for specific progn
gpecified programs are launched.

1 would like to use the following 3D settings:

Global Settings | Program Settings

Global presets:
Base profile w| |@8] Restore

Preferred graphics processor;

High-performance MVIDIA processor | Manage updates...
Settings:
Feature Setting

6. Click on the Program Settings tab.
7. Click on the Select a program to customize pull-down arrow.
8. Choose Trimblerealworks.exe from the list.

Global Settings  Program Settings

1. Select a program to customize:

s Trimble SketchUp {Jlayout.exe) w | I Add I Remo’

] Microsoft Edge {@{Microsoft.MicrosoftEdge_20, 10240, 17146.0_neut
1 skype Metro App (@{Microsoft.Skypefpp_3.2,1.0_x86_ kefSguf3sz
1 windows Photo Viewer {@{Microsoft. Windows,Photos_16. 1118, 100C
1 Microsoft Win 10 Store {@{Microsoft. WindowsStore_ 11602, 1,26.0_x
[ Metro Video Player (@{Microsoft. ZuneVideo_3.6.25071.0_x54_ Swe
& Adobe Acrobat (acrobat.exe)
Adobe Bridge CC (Adobe Bridge CC)
@ Adobe Media Encoder CC (adobe media encoder, exe)
o Microsoft Visual Studio (devenv.exe)
1@, Adobe Flash Application (flash.exe)
m Adobe Hlustrator (llustrator.exe)
E-l-. Trimble SketchUp (layout.exe)
B 2dobe Photoshop (photoshop. exe)
PTC DIVISION Modklp f ProductView Standard (FTC DIVISION Produw
R autodesk Recap (recap.exe)
[ Microsoft Cortana (Search)
B Trimble SketchUp (Trimble SketchUp)
#5 Trimble Business Center (TrimbleBusinessCenter.exe)
c:program ﬁIES\h’imbIE‘Ilt'imbleiealworks 11.0\rimblerealworks. exe
[ Microsoft Shell Experience Host'indows Shell Experience)
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9. Ifrequired, click on the "Select the preferred graphics processor for this program" pull-down arrow.
10. Again, choose "High Perform NVIDIA Processor" from the list.
11. Inthe "Specify the settings for this program" panel, select "Prefer Maximum Performance" from the "Power Man-
agement Mode" line.

Global Settings  Program Settings

1. Select a program to customize:

ct\program filesrimble\trimble ... - Remove

Show only programs found on this computer

2. Select the preferred graphics processor for this program:

Use global setting (High-performance MVIDIA processor) W

3, Specify the settings for this program:

Feature

Antialiasing - Transparency

Buffer-flipping mode

CUDA - GPUs

Enable overlay

Exported pixel types

Maximum pre-rendered frames

OpeniGL rendering GPU

Optimize for Compute Performance
o anag od

Shader Cache

Setting

IUse global setting (Off)

|Jse global setting (Auto-select)

IUse global setting (All)

IIse global setting (Off)

IUse global setting (Color indexed ¢

|Jse global setting (Use the 30 app

IUse global setting (Auto-select)

IIse global setting (Off)

Prefer maximum performance
Use global setting (MVIDIA drive

COptimal power

Adaptive

EEAMNVIDIA driver-controlled
Prefer consistent performance

12. Click Apply.

Note: If "Trimblerealworks.exe" is not in the list, you can add it manually by clicking on the "Add" button.

3.2.2 Check the Version Number of the OpenGL Library

You are able to check if your graphics card is compliant (or not) with OpenGL 3.2 by selecting About from the Help menu. If
your graphics card is not compliant, please, update your graphics card's driver to get the latest version of OpenGL. Other-
wise an error message appears.

3.3 Check the Open Source Libraries and Licenses in Use

Your software program uses open source libraries and therefore must comply with their respective licenses. In order to com-
ply with the licenses, your software program must display various copyrights and licenses. All can be found while installing
the program software in the License Agreement window or in the About dialog once the software is installed.

3.4 Download Trimble RealWorks

You need to download from the Trimble Geospatial website.
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To download Trimble RealWorks:

1. With the Technical Support window open, click Downloads.

Technical Support

Solution Center
Search the Trimble liorary to access the most relevant information to your query.

Downloads

Download Trimble RealWorks 11.3.3 disk installer

2. With the Downloads panel expanded, click on the Download Trimble RealWorks 12.0 link.

3. Once the download completed, click :-c

3.5 Download Trimble Update Network License Utility

You need to install the Trimble Update Network License Utility to be able to configure a HASP® network key with a multi-
user license. The utility can be downloaded from the Trimble Geospatial website.

To download Trimble Update Network License Utility:

1. With the Technical Support window open, click Downloads.
2. With the Downloads panel expanded, click on the Update Network License Utility link.

3.6 Licensed Features

The main tools and functionalities included in the Trimble RealWorks software and their inclusion in the available Editions
are detailed in the Trimble RealWorks support notes, which can be downloaded from the Trimble Geospatial website.

To download Trimble RealWorks support notes:

1. With the Technical Support window open, click Downloads.
2. Click on the Trimble RealWorks Software Support Notes link.
3. Download the support notes related to the version of your software.

3.7 Install Trimble RealWorks

This section explains how to install RealWorks on a standalone computer. Before you install RealWorks; close all Windows
programs, and ensure that your computer has sufficient operating system requirements and memory capabilities (for more
information, see the System Requirements section). Make sure that you have local or domain administration rights.

To install Trimble RealWorks:

1. Turn on your computer and start Microsoft Windows.

2. Download the Trimble RealWorks 12.0 package from the Trimble website.

3. Double-click on the package icon to launch the install Wizard.

4. Atthe Welcome to Trimble RealWorks 12.0 Setup dialog, press Next. The System Information and Current Pro-

gram Version dialog appears. System information and the current program version are listed.

Click Next. The License Agreement dialog appears.

Read carefully the terms of the license agreement.

7. Ifyou do not accept the terms, check the "I do not accept the terms of the license agreement" option and the install
procedure will close.

8. If you accept all the terms, check the "l accept the terms of the license agreement” option and click Next. The
Choose Destination Location dialog opens.

9. Inthe Choose Destination Location dialog, choose Next to accept the default install directory C:\Program
Files\Trimble\Trimble RealWorks 12.0.

oo
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10. If you wish toinstall in a different directory, choose the Change button. After you have chosen the install directory,
press Next. The Setup Type dialog appears.

11. Inthe Setup Type dialog, choose the type of Setup you prefer. Complete will install the program with all features.
Custom will require you to choose the options to install. By default, Complete is selected.

12. Ifyou have a HASP license file, keep the Complete option and click Next. The Select Program Folder dialog
appears;

13. You should select a program folder inside which Setup will add program icons. You can keep the given program
folder, type a new one in the Program Folder field or select an existing one from the Existing Folders field.

14. Press Next. The Ready to Install the Program dialog appears.

15. Press Install. The Setup Status dialog opens and files are installed. The Setup Type dialog appears.

16. Select the type(s) of file you wish Trimble RealWorks to take in charge. Four types are available: NEU and ASC are
an ASCII format file extension, JXL is an extension of text files exported from Trimble Survey Controller™, Survey
Manager™ or Survey Pro™ software. TZS is an extension of files from Trimble's LASERGen. TSPX is a Trimble
Survey Project file.

17. Click Next. The InstallShield Wizard Complete dialog appears. You have successfully installed RealWorks on your
computer.

18. Click Finish to complete the installation*.

Note: (*) Sometimes, you may need to restart your computer.

Caution: Please exit TrimbleRealWorks if there is already a version of RealWorks installed on your computer and if a ses-
sion is open. This avoids the Setup of a new version of RealWorks to interfere with the current version.

3.7.1 Trimble RealWorks Plant Tables

Trimble RealWorks includes some catalog files. These files are automatically installed during the installation of the software
when you choose Complete as Setup Type. If you do not want them, you need to first choose Custom as Setup Type, and
then uncheck the RealWorks Plant Tables option in the Select Features page.

Select the features you want to install, and deselect the features you do not want to install.

Jescription

Application Files
Program DLLs Works Plant Tables Files.

HE||:I Files Contains sample tables,

RealWworks Plant Tables

8 Storage Tank Application

Note: These catalog files are necessary in the case you want to model point clouds with constraints in tools like the
SteelWorks Creator.

3.7.2 Storage Tank Application

The Storage TankApplication is an option which is automatically installed when choosing Complete as Setup Type. If you
do not want this option, you need to first choose Custom as Setup Type, and then un-check the Storage Tank Application
option in the Select Features page.

Seler

Application Files SE L L

Program DLLs Storage Tank application plugin
HE||:I Files and its table files

Realworks Plant Tables

Storage Tank Application

Note: The table files, installed during the installation of RealWorks, can be reached from a direct link in the user interface.
Refer to the Locate Tables section.
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3.8 Update Trimble RealWorks

This section explains how to update RealWorks on a standalone computer. The update only applies when you move from
one version (of RealWorks) to the higher.

To update Trimble RealWorks:

1. Turn on your computer and start Microsoft Windows.

Download the Trimble RealWorks 12.0 from the Trimble website.

Double-click on the package icon to launch the install Wizard.

If the Setup program does not start automatically, run it from the Start menu as described in the previous section.

At the Welcome to RealWorks 12.0 Setup dialog, press Next.

The System Information dialog appears and system information and the current program version are listed. Press

Next. The Ready to Install the Program dialog opens.

Click Install. The Setup Status dialog appears.

8. Once the update is done, you are prompted to either view the Help file or to launch RealWorks by checking the
option.

9. Click Finish.

ook wd

~

3.9 Modify, Repair and Remove Trimble RealWorks

This section explains how to modify, repair and remove Trimble RealWorks from a standalone computer. Modification,
repair and removal (of Trimble RealWorks) apply only when you want to make a change of an option in an existing install-
ation, or simply to uninstall TrimbleRealWorks.

To modify, repair and remove Trimble RealWorks:

1. Turn on your computer and start Microsoft Windows.
Download the Trimble RealWorks 12.0 from the Trimble website.
Double-click on the package icon to launch the install Wizard.
If the Setup program does not start automatically, run it from the Start menu as described in the previous section.
At the Welcome to RealWorks 12.0 Setup dialog, press Next.
The System Information dialog appears and system information and the current program version are listed. Press
Next. The Modify, Repair or Remove the Program dialog opens.
7. Choose any of the following options:
= Select Modify and click Next. You can add new components in your program or select currently installed com-
ponents to remove.
®  Select Repair and click Next. All program components installed in the previous setup will be re-installed.
= Select Remove and click Next. All installed program components will be removed.
8. If Modify has been selected, the Select Features dialog appears.
a. Un-check the components to clear and click Next.
b. Orcheck the components to install and click Next.
c. Click Finish to end the maintenance.
9. If Remove has been selected, the Confirm Uninstall dialog appears; click Finish to end the uninstall procedure.

o0k wN

Tip: You can also use the Add/Remove tool via your Windows® control panel.

Note: Updating, when carried out frequently, may generate residual files on your hard disk. To minimize such eventualities,
we recommend that you completely remove TrimbleRealWorks from your hard disk and perform a new installation pro-
cedure.

3.10 View & Manage Licensed Features

RealWorks supports the following licensing schemes:

= Perpetual single-user license using a HASP® hardware key connected to your computer.
®  Perpetual single- or multi-user license using a HASP software key installed on your computer (single-user) or net-

work (multi-user).
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= Subscription license using a timed single- or multi-user subscription (requires logging in with your Trimble Iden-

tification (TID)).

The License Manager allows you to view and manage all licensing information.

Note: RealWorks will display a dialog to notify you when your license expires in less than two weeks.

To view the License Manager:

1.
2.

Select License Manager ~ in Support > License. The License Manager dialog displays.
Use this dialog to do any of the following:
®  For perpetual license users:

- Select your perpetual license. Ifit is installed on a server, select the server.
- View the licensed features, the warranty expiration date, the version of RealWorks installed, and the current
key ID.
- Upgrade a single-user license installed on your computer.
- Check out a detachable instance of multi-user software license (if applicable).
- Launch the Sentinel Admin Control Center web page, which enables administrators to manage licenses and
users, and view usage data.
®  For subscription license users:

- Select your subscription license.

- View licensed features, the expiration date, view the version of RealWorks currently installed, the currently
logged in Trimble Identification (TID) email address, and the name and email address for your subscription
license administrator.

- Check out your license for when you are not connected to the Internet.

- Launch the Trimble License Manager web page, which enables administrators to manage licenses and users,
and view usage data.

To view or select your license:

Each time you run RealWorks, it checks your license to determine the features available for use.

1.
2.

Select License Manager  in Support > License. The License Manager dialog displays.

The License Type drop-down list shows the currently selected license type:

®  Perpetual - Automatic: RealWorks searches for a perpetual license by first checking whether a HASP hardware
key is connected to a USB port on your computer. If it does not find a license on a HASP hardware key, it checks
whether a checked-out instance of a multi-user license is installed on your computer. If it does not find a
checked-out instance of a multi-user license, it checks whether a multi-user license is available on a HASP net-
work key. Optionally, specify a network server in the License Server drop-down list; otherwise, all network serv-
ers are searched.

=  Perpetual - Hardware: RealWorks searches for a license installed on a HASP hardware key connected to a USB
port on your computer.

®  Perpetual - Software: RealWorks searches for a checked-out instance of a multi-user license installed on your
computer.

®  Perpetual - Network: RealWorks searches for a multi-user license on a HASP network key installed on the
server specified in the License server drop-down list. If the correct server is not already included in the list, select
the <search network> option to locate it.

®  Subscription: RealWorks searches for any subscription licenses assigned to your TID and displays them in the
Subscription list.

- When a perpetual license is found, it is displayed at the top of the Features list, with all of the currently available

RealWorks editions and modules listed beneath it. The Status field indicates whether an edition or module is

included with the selected license. The Can check field? indicates whether a perpetual multi-user license can be

checked out.

- When a subscription license is found, it is displayed at the top of the Features list, with all of the associated fea-
tures listed beneath it.
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3. Ifyou select a different license or make other changes you want to save, click Apply (leaves dialog open) or OK
(closes dialog).

To upgrade a perpetual single-user license:

If you have been provided a 19-digit upgrade code, do the following:

1. Inthe License Manager dialog, click Upgrade.

2. Inthe Upgrade License dialog, network key can be found, the server on which it is installed is already selected.
3. Inthe Duration box, select the key to upgrade and enter the 19-digit code provided for your upgrade.

4. Click Upgrade.

After the upgrade process is complete, verify the upgrade completed successfully by, depending on the type of upgrade,
checking that new features were added or checking that the warranty date was updated

To check out a perpetual multi-user license:

If your organization is using a perpetual multi-user license installed on a network, you might be able to check out a detach-
able instance of the license so that you can run the software without being connected to the network. The following con-
ditions must be met to enable checkout. Contact your administrator for additional assistance.
= A HASP perpetual network key (multi-user license) is installed on your network and is configured to support license
checkout.
= There are licenses available for checkout.
®  Your computer is configured to allow license checkout.

Follow these steps:

1. Inthe License Manager dialog, click the Check Out button to display the Check Out License dialog.

2. Optionally, select the Server on which the HASP perpetual network key is installed. If only one HASP network key
can be found, the server on which it is installed is already selected.

3. Inthe Duration box, select the number of days you want to check out the license, or select a checkout expiration
date.

4. Click OK.

If your computer is not configured for license checkout, a message displays that provides appropriate instructions.

You can run the software with your detachable instance of a multi-user license for the duration of your checkout time
without being connected to the network.

To manage perpetual licenses and users (administrators):

In the License Manager dialog, click the Sentinel Admin Control Center link to display the License Manager in your web
browser. Use the online Help for additional instructions.

To check out a subscription license:

Check out a subscription license to use to run RealWorks when you are not connected to the Internet.

1. Inthe License Manager dialog, click the Check Out button to display the Check Out License dialog.

2. Inthe Duration box, select the number of days to check out the license (up to 30 days), or select a checkout expir-
ation date.

3. Click OK.

You can run the software with your detachable instance of a subscription license for the duration of your checkout time
without being connected to the Internet.

To view the subscription license administrator:

In the License Manager dialog, click the Subscription License Manager* link to display the License Manager in your web
browser. From the web page, click the License Administrator button to display a dialog showing the administrator's name
and email address, which you can use to contact the administrator if necessary.

Note: You also click on the License Administrator button.

To manage subscription licenses and users (administrators):
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In the License Manager dialog, click the Subscription License Manager* link to display the License Manager in your web
browser.

Notes:
= (*) If you are not logged to the License Manager, the License Manager web page displays and prompts you to enter
your Trimble Identification (TID) credentials.
® |f you are already logged to the License Manager, you do not have to re-log again. Optionally, use the Log Out but-
ton to sign out.

3.11 Export an Event Log File

You can export an event log file from RealWorks for two reasons. First, in case RealWorks crashes, the log file can help the
support team to troubleshoot your problems. Second, when there is no crash, the log file can be helpful to understand some
behaviors of the software.

To export an event log file:

1. Select Export Logs Zin Support > Settings.

2. Or from the Support tab, click the Export Logs icon. The Export dialog opens, with a default name: LogExport_"Ver-
sion_Of_RealWorks"_"Date"_"Time".

3. Navigate to the drive/folder where you want to store the file.

4. Click Save. The Export dialog closes.

3.12 Connect to an External Trimble Service Using Your TID

You can easily access the following external Trimble service with a single login using your free Trimble Identification (TID):
= Trimble License Manager

To connect to an external Trimble services using your TID:

1. Selectthe ..=. Log In link located one the top right corner of the user interface. The Trimble Identity web page dis-
plays.

2. Inthe Sign In pane, do any of the following:
= Enter your Trimble Identification (TID) credentials and click Sign In.

= Select to sign in using Google or Apple.
® Click the Create an Account link to create a free new TID account.

You do not have to re-log in to access any of the services listed above.

You stay logged in after leaving RealWorks without signing out. You stay logged in for five days, afterward you
will have to sign in again.

You do not need to re-enter your credentials for nine days after the last session with a valid connection. If you
open RealWorks with a valid internet connection within the nine days you will never be asked to sign in again.
You do not need to sign in if you have already logged in with your TID in Trimble Business Center.
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GET STARTED

This chapter guides you through the steps you will take after installing the software on your computer, from the startup of
the software, through the tour of the user interface in order to be familiar with it, to the opening of your first project.

4.1 Start Trimble RealWorks

From your desktop, double-click the Trimble RealWorks |# wal icon to start the software. At each time you start the soft-
ware; a message opens and prompts you to participate in the Trimble Solution Improvement Program (TSIP). When you
click on the Trimble icon to learn more, the Preferences / Improvement Program dialog opens. The message will disappear
from the next startup (of the software) once you have chosen an option from the Improvement dialog.

Help make Trimble RealWorks
better!

A Start Page also opens. From the Start Page, you can get started working with the software, access to different links like
checking for updates, open the recent projects, etc.

4.2 Open your First Project

With the user interface opened, you can start loading your first project in RealWorks. There are several manners. You can
select Open from the File menu, click on the Open an Existing Project link in the Start Page, drag and drop a project file into
RealWorks, choose the Open command from the File tab or from the Quick Access Toolbar on the top of the user interface.

@ = |Production -] 2 EI% .

Caution: A warning appears in the case you try to open a project from the link in the Start Page, with a tool (or feature) that
is in use.

Note: Refer to the Performing Basic Operations chapter for more information about the different file formats that
RealWorks can handle.

4.3 Working Environment

Trimble RealWorks includes either three modes (OfficeSurvey, Modeling and Registration) or two (Production and Regis-
tration), depending on the type of interface chosen by the user. Each mode corresponds to a processing mode. We are not
going to develop each of them here, but note that the working environment changes according to the one you chose.

In the Menus and Toolbars layout, to switch from e.g. OfficeSurvey to Registration and vice versa, click on the Con-
figuration pull-down arrow on the Tools toolbar.
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Tools

|foice5unre1.r |*| *ﬁ

|Registration |
OfficeSurvey
Modeling

In the Ribbon layout, to switch from Production to Registration and vice versa, click on the Configuration pull-down arrow on
the Quick Access Toolbar.

t_i"fl = |P'rnductiun *

— Registration m

Production

In some rare situations, you may not be able to change the configuration. This is because the Configuration option has
been unchecked in the Quick Access Toolbar.

() & &[5
Customize Quick Access Toolbar

v | Undo [Ctri=T)
v | Redo [Ctri=Y]

Configuration

4.3.1 User Interface

When you start a RealWorks session, you can see the main window with its working sub-window components and the Start
Page (not illustrated). After you open a project, these components will activate so you can start working with them. You can
customize the settings of the different components inside the main window.

When you start RealWorks for the first time, the Ribbon layout is set default as well as the Head Always Up option. This last
one has the following representation Tlg displayed at the bottom right corner of the 3D View.
RIBBON LAYOUT:

A session of RealWorks looks like the following example, when the Ribbon layout has been chosen:
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MENUS & TOOLBARS LAYOUT:

A RealWorks session looks like the following example, when the Menus and Toolbars layout has been chosen:
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ﬁ- File Edit Too

5 Registration |dedia Tools Display 3D View ‘Window Help

- #% hot and cold
%13 cold
-1 hot

W
@ WorkSpace (1 project

Ll Bt =]

Mame

(] numera-1{second |—_|
A000.00 mm

:ﬁ] numercd-2(second

1-Menu bar 7 - Property

2 - Toolbars 8 - Selection List (not illustrated)

3 - WorkSpace 9 - Start Page (not illustrated)

4 - 3D View 10 - Station Marker List (not illustrated)
5-List 11 - Classification Layers (not illustrated)
6 - Status bar (not illustrated) 12 - Limit Box (not illustrated)

To switch from the classic Menus & Toolbars interface to the Ribbon interface, and vice versa.

® Select Ribbon/Toolbar ' in Support> Settings.

® Select Ribbon/Toolbar “ * from the Window menu or click the Ribbon/Toolbar “* icon on the Windows toolbar.

Tip: Use the following combination of keys Ctrl + Alt + F9.

Tip: Optionally, select Switch Theme in Support > Settings to change the user interface layout theme. Two themes are
available: Light and Dark.

4.3.2 Start Pag

e

&
The Start Page ﬁ included in the software, displays when you start the software for the first time. This page will appear
each time you start the software again until the option in the Preferences / General dialog remains checked. This page
includes many useful links.

Links in the Start Page

Open Files This link opens the Open dialog.

Check for This link brings you the Trimble Technical Support page, from which you
updates can check for new updates.
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License Man- |This link brings you to the License Manager system.

ager (*)

Click Here to  [This link opens the Trimble RealWorks User Forum web page where
Join the you can ask a question, share best practices, and get help from other

Trimble Forum

users or Trimble experts.

Trimble This link brings you to the Trimble Global Support & Service web page.
RealWorks

Support

Video demos | This link brings you to the official channel of RealWorks on YouTube.
on YouTube

Help (F1) This link opens the online help file.

Release Notes

This link brings you the Trimble Technical Support page, from which you
can release notes, documentation, etc.

Trimble
RealWorks
News

A panel inside which you can find all new news about Trimble
RealWorks, as well as a link to download the last version of Trimble
RealWorks

Video demos
on YouTube

This panel gathers recent videos

Use the following to:

= Display projects by using lists

L]

mE Display projects by using large thumbnails

For each project, the following information is displayed:

A Number of stations in the project
L]
*#* Number of points in the project

& Date of creation of the project

Optionally, select Switch Theme in Support > Settings to change the user interface layout theme. Two themes are avail-
able: Light and Dark.

Note: Links with an asterisk in parenthesis are not available in the Viewer version of RealWorks.

4.3.3 Menu Bar

In the Menus and Toolbars layout, RealWorks provides you with a set of tools and commands. The menu bar, always open
and displayed on the top of the user interface, contains all available tools and commands that you can use. This bar is com-
posed of main menus that you have to drop-down in order to reach the tool (or command) you wish to use. For some tools
(or commands), you may need to go to the sub-menu to reach them.

Some main menus will be automatically added (or deleted) according to the processing modes you are actively using.
Many tools and commands can also be reached from the toolbars, or the pop-up menus, by tapping on the screen (when
using a touchscreen), and waiting until a square appears then releasing.

4.3.4 Toolbars

In the Menus and Toolbars layout, the RealWorks user interface is composed of different toolbars. Each of them has spe-
cific uses. By default, all toolbars are not open when you start RealWorks. Those that are opened are displayed either hori-
zontally under the menu bar or vertically beside the WorkSpace window. You can move each toolbar to any location within
the user interface, open or close them.

4.3.5 Ribbon
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A ribbon is a command bar that organizes RealWorks's features into a series of tabs, at the top of the user interface. By
adopting the ribbon layout, the user finds a modern way to find, understand and use commands and tools efficiently in order
to perform a task or a series of tasks.

To minimize the ribbon:

1. Click the Customize Quick Access Toolbar ™.
2. Check the Minimize the Ribbon option from the drop-down list.

To restore the ribbon:

1. Click the Customize Quick Access Toolbar ™ .
2. Uncheck the Minimize the Ribbon option from the drop-down list.

Tip: To minimize or restore the Ribbon, press CTRL + F1.

4.3.6 Vertical Toolbar

A toolbar located vertically on the right side of the 3D View, gathers the most used icons offering by this way a quick access
to each of them, and avoiding the user swapping from tab to tab. This toolbar cannot be either customized nor undocked
from its position.

4.3.7 Windows

RealWorks main window has several components, which are described hereafter.

4.3.7.1 Start Page
The Start Page disappears after you load a project in RealWorks, but you still have access to it by selecting Start Pageiﬁ
from the Window menu (or from the Support tab).

Tip: You can use the Ctrl + F4 key combination to close the Start Page.

4.3.7.2 WorkSpace

The WorkSpace window (always opened when the user interface appears) is the one located under the tabs and comprises
a set of tabs. This window is used for organizing data hierarchically in a tree called Project Tree. This main tree is sub-
divided into sub-trees called Scans, Targets, Models and Images. Each of them is used for organizing certain types of data
from a loaded project. To display a sub-tree, click the corresponding tab.

Only one tab can be displayed at any given moment. The Images tab can be found in OfficeSurvey, Modeling and Regis-
tration (or in Production and Registration). You can move this window to any location within the user interface, or resize it.
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WarkSpace WarkSpace
“T Models | = @ Scans | m =

& WorkSpace (2 projects) & WorkSpace (2 projects)
E|**~'- Church Ranch 03202014 'H':' Church Ranch 03202014
: I:l Archive B*}g; Traverse TXE_original
-1 Models @ 5000
{27 SE-Cross-Cut @ 5001
. ..[C] Support Pier X sections (2 ﬁ 5002
. #: Traverse TH2_original l:ﬂ TopoStation System
The WorkSpace window in Production The WorkSpace window in Registration

Note: The Cross button has been removed from the top right corner of the WorkSpace window. You are not able to close
the window with this button but you can still close it through the View tab, in the Windows group.

Caution: When the WorkSpace window is undocked, you can use the Alt and F4 combination to close it. First ensure that
the WorkSpace window is selected, otherwise, you close RealWorks and you lose all of your changes.

Note: You can change the orientation of the WorkSpace window to display the inner panels side-by-side horizontally (or ver-
tically), by clicking the Toggle Side-by-side / Top-Bottom VieWBE icon.

WorkSpace
T Models | = SRR N ER N R
& WorkSpace (1 project) ZQJ@PrDject Cl...
EI**: GlenwoodCavernd8 * » (from SUB-...
.71 from SUB-PROJECT1 | [*4 €2 OBJECT2
“J &2 OBJECT3
»J &2 OBJECT4

4.3.7.3 List

The List window, which was formerly a separate window, is now merged down with the WorkSpace window as a panel. It is
used to display the content of a selected group of the Project Tree. Each object node shown in this window is identified by
its icon, its name and its other properties. You can display it side-by-side with the WorkSpace panel horizontally (or ver-

tically), by clicking the Toggle Side-by-side / Top-Bottom ViewBﬂ icon.
Waorkspace

T Models | =

& WorkSpace (1 project)

Bﬁ.;- GlenwoodCaverndd

la 1 - B
?‘EJ'EDPrD_iectCI...
[ Jfrom SUB-...
7 ¢ OBJECT2
3 <> OBJECT2
7 &> OBIECT4
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Note: Because the number of points for a point cloud is often large and the symbol (Digit Grouping Symbol) used for group-
ing the digits makes that number unreadable; you now can customize this symbol by first opening the Regional and Lan-
guage Options in the Control Panel (of Windows®) and then selecting Customize and Digit Grouping Symbol. This change
will be memorized and used for the next session of RealWorks and will affect the display of the numbers of points in that win-
dow.

Caution: The notion of Number of Loaded Points in the List window has been removed in RealWorks 8.0.

Caution: When the WorkSpace window is undocked, you can use the Alt and F4 combination to close it. First ensure that
the WorkSpace window is selected, otherwise, you close RealWorks and you lose all of your changes.

The version 9.2 of RealWorks introduces the concept of layers, one per object node, whatever its type. A column, named
Layer, is added in the List window. You may see it only in OfficeSurvey and Modeling (or in Production).

& e » BE- F

Mame Type Mumber of points  Classification Layer  Celor  Standard Deviat
fﬁﬁbpraject Cloud Project Cloud 3 569 120 [] Created, never clas
(1 from SUB-PROJECT! Group
7 G2 OBJECT2 Cloud 92 081 720 [J Unclassified
3 G 0BJECT3 Cloud 14451 654 [ Unclassified
3 & OBJECT4 Cloud 6443 119 [ Unclassified

Note: You cannot modify the layer of an object from the List window.

4.3.7.4 Property

This window is used to list the properties of a selected object and is divided into two columns. The left one lists the titles of
each property and the right one shows property values (either fixed or modifiable). The properties in gray are fixed and
those in black are modifiable. Properties are classified by category such as General, Content, Geometry, etc.

You can shrink each category of properties by hiding its content. To do this, click on the Shrink button. By default, the Prop-
erty window is not displayed in the user interface. You have to open it by using the command from the main Window menu
or from the pop-up menu after selecting an object. You can move this window to any location in the user interface, or close,
reduce and restore it.

°] r® —°
B General
Type Extrusion
Mame OBJECT128
Layer |:| Unclassified
Bl Geometry
Color of Geometry . RGE({128,0,0)
Center -5658.04 mm; -62011.70 mm; -6281.36 mm
Length 129217 mm
Direction of Axis 0,00 0.00 -1.00
1 - Title column 2 - Attribute column 3 - Modifiable attributes

Note: Because the number of points for a point cloud is often large and the symbol (Digit Grouping Symbol) used for group-
ing the digits makes in that number unreadable; you now can customize this symbol by first opening the Regional and Lan-
guage Options in the Control Panel (of Windows®) and then selecting Customize and Digit Grouping Symbol. This change
will be memorized and used for the next session of RealWorks and will affect the display of the numbers of points in the
Property window.
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Tip: You can select and copy any value from the Property window by using the Ctrl + C keys.
Caution: The notion of Number of Loaded Points in the Property window has been removed in RealWorks 8.0.

The version 9.2 of RealWorks introduces the concept of layers, one per object node, whatever its type. A line, named
Layer, is added in the Property window. You may see it only in OfficeSurvey and Modeling (or in Production). You are able
to change the layer of an object from this window.

Properties x
B

Type Frame

Mame OBJECT221

Classification Laver [ |Unclassified | -
E Geometry [] Unclassified

Color of Geometry ||l Building

Center B Ground

4.3.7.5 Selection List

The Selection List window is used to list the selections done from the Project Tree* or from the 3D View. By default, the
Selection List window is not displayed within the user interface. You have to open it by selecting Selection List Window from
the Window menu (or from Windows group on the View tab). You can move this window to any location in the user inter-
face, or close it.

0 e
1 SelectiLnisl
x
Mame Parent Type Mu... Col.. Classification Layer
FRIC. TryWall  Extrus.. 0 B [ Unclassified
1 - Number of items selected 2 - Clear button

Caution: The notion of Number of Loaded Points in the Selection List window has been removed since RealWorks 8.0.

Warning: Be aware that when you enter some tools like e.g. the Orientation in the Registration module, the objects you
selected as the input of the tool and listed in the Selection List window are removed from the window. When you leave the
tool, the selection is lost.

Note: (*) All the selected items do not appear in the List window. There are some exceptions. Please, refer to the Selection
Mechanism in the WorkSpace window.

The version 9.2 of RealWorks introduces the concept of layers, one per object node, whatever its type. A column, named
Layer, is added in the Selection List window. You may see it only in OfficeSurvey and Modeling (or in Production).

Note: You cannot modify the layer of an object from the SelectionList window.

4.3.7.6 Station Maker List

The Station Maker List window is used to show the display status of a station marker in the 3D View. By default, the Station
Marker List window is not displayed within the user interface. You have to open it by selecting the Station Marker List from
the 3D View / Rendering menu (or from the Windows group on the View tab). You can move this window to any location in
the user interface, or close it.
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Station Marker List x
B0 H =

- 1%
El 1 Mew Group
' =-[¥[] New Group

: |:| Auto-registered group (reference)

- [¥](&] Station 019
L.[W][@ Station 001

Note: Please, refer to the section related to the Specific Station Marker(s) of a station (or set of stations).

4.3.7.7 Classification Layers

The Classification Layers window can be used to manage the layers within your project. You are able to create a new layer,
or delete, rename or change the color of an existing layer or edit its properties. By default, the Classification Layers window
is not displayed within the user interface. You have to open it by selecting ClassificationLayers from the Window menu (or
from the Windows group on the View tab). You can move this window to any location in the user interface, or close it.

Classification Layers

+ - E B ow Jb &
Mame Color  Active ClassID
Created, never classi... Yes 0
Unclaszified Yes 1
(] Bridge Deck B e 7
] Building B e s
[ ] Ground . Mo 2

Note: The ClassificationLayers Window is only available in OfficeSurvey and Modeling (or in Production).

4.3.7.8 Limit Box List

The Limit Box window can be used to manage the limit box objects that are created within an open session of RealWorks,
or those coming from other sessions of RealWorks.

By default, the Limit Box window is not displayed within the user interface. You have to open it by selecting Limit Box from
the Window menu (or from the Windows group on the View tab), or from any tool that handles the limit box visualization.
You can move this window to any location in the user interface, or close it.

Limit Boxes x
oy iAot
- | @ P

Mame Description

Description Edite

Mew Limit Box
Mew Limit Box (2)

Tip: The Limit Box-'-_'r:: window can also be opened with the Limit Box Extraction (or Limit Box Mode) toolbar.

4.3.7.9 3D View
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The 3D View is always open at the right side of the user interface under the tabs. You can move, reduce and restore it in the
same way as for the other windows but you cannot close it. This window is mainly used for displaying (or hiding) the 3D rep-
resentation of a selection from the Project Tree. An orthonormal Reference Frame and a Scale are displayed respectively
at the bottom right and bottom left corners of this window. By default, the window background is gray dark with a gradient
effect. You can customize it to suit your preference.

With a certain type of tools, the 3D View can be split into two or three sub-views. The top sub-view remains the 3D View,
and the other(s) can be a 3D View, or a 3D View locked in 2D, or a graph. The View Manager at the bottom right corner of
the user interface lets you organize them as you wish.

0 e e

1-3D View 5 - Size of the 2D grid
2 - Scale 6 - 2D grid

3 - Reference frame 7 - View Manager

4 -2D View

4.3.7.9.1 View Manager

The View Manager enables you to navigate through the different aspects that may have the 3D View when you use a cer-
tain type of tool. It appears as a toolbar at the bottom right corner of the 3D View and is composed of two sets of icons.

In the sub-view mode (two horizontal sub-views, two vertical sub-views or three sub-views), the sub-view with a yellow
edge is the active sub-view. In the one view mode, the view in full is always the active view.
4.3.7.9.1.1 Change the Display Configuration of Sub-Views

The first set of icons is detailed in the table below. It enables you to change the configuration to full view, or to two sub-
views, or to three sub-views.

This icon Enables
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1 Make Full To expand the selected sub-view to full view.
A Split Horizontally To tile two sub-views horizontally

M Split Vertically To tile two sub-views vertically

B split 3 Views To tile into three sub-views

TWO SUB-VIEW CONFIGURATION:

In that configuration, only Make Full, Split Horizontally and SplitVertically are available. When a sub-view has been selec-
ted and expanded in full, the Display Main View and Display Sub-View 1 icons become enabled.

THREE SUB-VIEW CONFIGURATION:

In that configuration, all are available: Make Full, Split Horizontally, SplitVertically and Split 3 Views are available. When a
sub-view has been selected and expanded in full, the Display Main View, Display Sub-View 1 and Display Sub-View 2
icons become enabled.

4.3.7.9.1.2 Display & Hide a Sub-View in Full

The second set is composed of the icons described in the table below. It enables you to hide or to expand in full a sub-view.
It also enables the restore of the default layer.

This icon Enables

E> To display the main 3D View in full
Display Main View

E} . . To display the first planar sub-view in full
Display Sub-View 1

§> ) ) To display the second planar sub-view in full.
Display Sub-View 2

% To restore the default layout.
Restore Default Layout

To hide the current view.

RHide View

Notes:
®  The Hide View icon can only be selected from the pop-up menu (or from the 3D View / Layout menu).
= A sub-view, once expanded in full, cannot be hidden. That's why the Hide View icon is dimmed.

4.3.7.9.2 2D Grid

In the 2D View mode, there is by default a 2D Grid superposed on the current sub-view. This grid helps the user to have a
metric scale of objects displayed within the sub-view.

Note: The 2D View mode only appears when using some tools, like e.g. the Cutting Plane tool, where data (resulting from
the use of this category of tools) needs to be represented in 2D.

To hide & show 2D grid:

1. You can right-click in the sub-view.
2. Select Hide 2D Grid (if the 2D Grid is displayed) or Show 3D Grid (if the 2D Grid is hidden) from the pop-up menu.

Notes:
®  Hiding the 2D Grid from the current sub-view will display the scale.
= Whatever the view (3D View or current sub-view) you select, you should be in Parallel to be able to display the
scale.

There are seven pre-defined and square sizes: 0.1x0.1, 1x1, 5x5, 10x10, 50x50, 100x100 and 1000x1000. All are
expressed in the current unit of measurement. The current size is displayed at the bottom left corner of the sub-view.

To change a size:
1. You can right-click anywhere in a sub-view.
2. Select 2D Grid from the pop-up menu. A sub-menu drops down.
3. Select a predefined size.
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You can define a size which is either square (the same resolution in horizontal and in vertical) or not.

To customize a size:

1. Right-click anywhere in a sub-view.

Select Customize from the pop-up menu. A sub-menu drops down.
Select Customize from the sub-menu. The 2D Grid Size dialog opens.
Input a distance value in the Horizontal Size field.

Input a distance value in the Vertical Size field.

Click OK. The 2D Grid Size dialog closes.

I

4.3.7.9.3 Navigation Constraint Tools

When you manipulate a scene in the 3D View, you can apply a set of constraints like e.g. rotating it horizontally. All avail-
able constraints are split into two categories: temporary constraints or permanent constraints. All the permanent constraints
can be reached from the pop-up menu at the bottom right-corner of the user interface.

1| standard Mavigation

Harizontal Pan

Vertical Pan

{#= Horizontal Rotation

t,  Vertical Rotation

We will not discuss in detail these two constraint modes here. For more information, refer to the Displacement Modes sec-
tion.

4.3.8 Tools and Commands

Commands are actions which can apply to the selected object(s) or to a whole set of displayed objects, while tools are a set
of actions logically organized together to fulfill a function of the software.

In the classic Menus and Toolbars layout, all tools and commands can be found in the menu bar, and most of them can also
be found in various toolbars. In the Ribbon layout, all of them can be on the tabs. In the next topics, we will discuss in more
detail the organization of the tools and commands.

4.3.8.1 Menu Bar

The menu bar is a series of aligned menu titles. This series changes depending on the processing mode you are in. You
drop down a menu by clicking on its title, and then you can select a command.

= File: This menu is a standard menu that contains Open, Close, and other file related commands.

= Edit: This menu gives access to object editing operations such as cut, copy and paste, undo, redo, find, etc. and
access to advanced functions and preferences.

Tools: This menu contains common tools that you can use no matter which processing mode you are in.

Plant*: This menu contains tools for modeling pipes and structural steelworks.

OfficeSurvey: This menu contains all available tools related to the OfficeSurvey™ mode.

Registration: This menu contains all available tools related to the Registration mode.

Modeling™: This menu contains all available tools related to the Modeling module.

Media Tools: This menu contains tools for computing video and capturing snapshots.

Display: This menu gives access to object display and hide functions in the 3D View window.

3D View: This menu gives access to different visualization parameters (rendering, view, etc.) in the 3D View win-
dow.

Window: This menu allows the user to organize the user interface.

= Help: This menu gives access to online help.
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Note: (*) The Plant and Modeling menus are not present in RealWorks Starter.

4.3.8.2 Toolbars

Icons are the graphic representation of tools and commands in the toolbars. They are organized into different toolbars
according to their similarity in terms of function.

4.3.8.2.1 Main

Under the Main toolbar, you can find the following list of icons:
]

L1 Open

D Connect to Mobile Device

J Open Scan Explorer

@ Open SketchUp

E Save
'E] Print
m\'.l Undo
ﬁ?’ Redo

4.3.8.2.2 Display
Under the Display toolbar, you can find the following list of icons:
' Display Cloud
#+ Display Geometry
%" Hide Cloud
& Hide Geometry
& Hide Al
£ Limit Box Mode

# Lighting Direction
4.3.8.2.3 3D View
Under the 3D View toolbar, you can find the following list of icons:
[l Cloud Rendering / White
¥I cloud Rendering / Cloud Color
2 Cloud Rendering / Station Color
= Cloud Rendering / Scan Color
. Cloud Rendering / Grey Scaled Intensity
: Cloud Rendering / True Color
¥ Cloud Rendering / Color Coded Intensity
- Cloud Rendering / Color Coded Elevation

*=* Cloud Rendering / Color Coded Classification

-
“* Cloud Rendering Settings
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“¥ Geometry Rendering / Wireframe

“V Geometry Rendering / Hidden Lines

Il Geometry Rendering / Solid

£ Geometry Rendering / Solid - Classification

¥ Geometry Rendering / Textured
No Filters
‘ Hide Background

¥ See Inside
2 Outline

Cloud Transparency

 Cloud Transparency Settings
Ortho-Image Transparency
Ortho-Image Transparency Settings

" No Shading

ONormaI Shading

O Ambient Shading

O Enhanced Ambient Shading

** Point Size / 1 Pixel

** Point Size / 2 Pixels

*% Point Size / 3 Pixels

*" Point Size / 4 Pixels

*'s Point Size / 5 Pixels

" Adaptive Point Size
Projection Mode / Perspective
Projection Mode / Parallel

Navigation Mode / Examiner
Navigation Mode / WalkThrough

i Navigation Mode / Station-Based

C Selection Mode / Rectangular Selection
(5. Selection Mode / Polygonal Selection

= Show Stations

= Show Station Maker Labels
' Station Maker List

Change Cloud Color
sl Change Geometry Color

4.3.8.2.4 View Alignment
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Under the View Alignment toolbar, you can find the following list of icons:

'} Zoom On Selection
*1 Center On Point

O'E; Zoom Extents

Center of Rotation Defined by Cursor Position

|“E)sZoom In
, Zoom Out
B Front
Back
Ul Left
Right
= Top
Bottom
B Object Front
Object Back
! | Object Left
Object Right
L Object Top
Object Bottom

" Go to Shooting Position

4.3.8.2.5 Tools in the Registration Module

Here is a list of icons that you can find in the Tools toolbar when you are in the Registration module:

';;, Auto-Extract Targets

L ¥ Auto-register using Planes

- Target-Based Registration

“ Refine Registration Using Scans
= Cloud-Based Registration

o Georeferencing

e Target Analyzer
L Orientation

4 Generate Key Plan From Current View
T Registration Report (Target-Based)
&3 Limit Box Extraction

Q Annotate

% Measure
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4.3.8.2.6 Tools in the OfficeSurvey Module

Here is a list of icons that you can find in the Tools toolbar when you are in the OfficeSurvey™ module:

*ﬁ Move Label

& Segmentation

% Sampling

= Auto-Classify Outdoor
= Auto-Classify Indoor
& Limit Box Extraction
Q Annotate
% Measure

" Cutting Plane

@ Contouring

1 Profile/Cross-Section
5% EasyProfile

/' 2D-EasyLine

[~

& Polyline Drawing

bA Catenary Drawing

b Alignment Stationing

T

¥ 2D-Polyline Inspection
:1: Volume Calculation

—

= Twin Surface Inspection
-_{1 Surface to Model Inspection
.

L= Inspection Map Analyzer

# Floor Inspection

£ Wall Verticality Inspection
#+ 3D Inspection

© 3D Inspection Analyzer
{3 Fitting
“4# Mesh Creation

ﬁ Mesh Editing
C Ortho-Projection

= Convert to Ortho-Image
= Multi-Ortho-Projection
“I'Image Rectification

@ Feature Set

“’EI Edit Library
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4.3.8.2.7 Tools in the Modeling Module
Here is a list of icons that you can find in the Tools toolbar when you are in the Modeling module:
;'-'? Segmentation
o Sampling

' Auto-Classify Outdoor
¥ Auto-Classify Indoor
&3 Limit Box Extraction
Q Annotate
% Measure
“* Cloud-Based Modeler
'ﬁ% Geometry Creator
7 Modify Geometry

< Intersect

' Duplicate
%’ Plane Bounding
€ Auto-Extract Cylinders
4.3.8.2.8 Windows
Here is a list of icons that you can find in the Windows toolbar:
WorkSpace window
EJ Property window
[=] selection List Window
£~ Classification Layers
E Limit Boxes
[F Station Maker List
(%8 Lock Panes

Ribbon/Toolbar

Switch Theme
£ Export Log
EI Cascade
[T Tile Vertically
El Tile Horizontally
‘8 Close All Windows

4.3.8.2.9 Working Frame

Here is a list of icons that you can find in the Working Frame toolbar which only appears when you select the related com-
mand:
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-~ UCS Creation

4.3.8.3 Shortcut Keys in RealWorks

You can use shortcuts to carry out the following common tasks in RealWorks.

Press: To:

CTRL+0 Open afile

CTRL+S Save a project

CTRL+Z Undo the last action
CTRL+Y Redo the last action

CTRL +X Cut the selected object
CTRL+C Copy the selected object
CTRL+V Paste the selected object
Del. Delete the selected object
CTRL +F Access to the Find function
CTRL+M Merge two selected clouds
CTRL+D Delete a geometry

Home Zoom Extents

X Center on Point

4.3.8.3.1 Cloud Renderings

You can use the following shortcut keys when applying Cloud Rendering options to clouds.

Press: To:

Render cloud(s) in white color

Render cloud(s) in Cloud color

Render cloud(s) in Station color

Render cloud(s) in Scan color

Render cloud(s) in Grey Scaled Intensity

Render cloud(s) in Color Coded Intensity

Render cloud(s) in True color

N[O W|N]| -

Render cloud(s) in Color Coded Elevation

Note: You need to first pick anywhere in the 3D View or perform a selection in the 3D View.

4.3.8.3.2 Geometry Renderings

You can use the following shortcut key for displaying the edges of displayed geometries.

Press: To:

(0] Display the edges of displayed models

4.3.8.3.3 Standard Views

You can use the following shortcut keys when changing the Standard View.

Press: To:

Ctrl +5 Bring the standard view to Front
Ctrl+0 Bring the standard view to Back
Ctrl +8 Bring the standard view to Top
Ctrl +2 Bring the standard view to Bottom
Ctrl +6 Bring the standard view to Right
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Ctrl+4 Bring the standard view to Left
Note: You need to first pick anywhere in the 3D View or perform a selection in the 3D View.

4.3.8.3.4 Station Markers and Station Marker Labels

You can use the following shortcut keys for displaying (or hiding) all station markers and station marker Labels.

Press: To:
J Show (or hide) station markers
K Show (or hide) station marker labels

Note: You need to first pick anywhere in the 3D View or perform a selection in the 3D View.

4.3.8.3.5 Gray-Scale Intensity With Color Rendering

You can use the following shortcut key for applying a Gray-Scale Intensity with Color overlay to clouds in the 3D View.

Press: To:

B Apply a gray-scale intensity with color overlay

Note: You need to first pick anywhere in the 3D View or perform a selection in the 3D View.

4.3.8.3.6 View Manager

You can use the following shortcut keys when the View Manager toolbar opens at the bottom of the 3D View.

Press: To:

F11 Set the active sub-view in full mode

CTRL + Replace the current view by the next one (only available in full mode)
F11

SHIFT + Hide all open windows except the 3D View window or display them if
F11 hidden

4.3.8.3.7 Picking Parameters

You can use the following shortcut keys when the Picking Parameters toolbar appears to pick with constraints in the 3D
View (in the XYZ Coordinate System).

Press: To:

Shift + X Lock the X coordinate
Shift+Y Lock the Y coordinate
shift + Z Lock the Z coordinate

You can use the following shortcut keys when the Picking Parameters toolbar appears to pick with constraints in a 2D View
(in the Cartesian System).

Press: To:
Shift+H Lock the H coordinate
Shift +V Lock the V coordinate

You can use the following shortcut keys when the Picking Parameters toolbar appears to pick with constraints in a 2D View
(in the Polar System).

Press: To:
Shift + A Lock the Angle coordinate
Shift+ D Lock the Distance coordinate

4.3.8.3.8 Head Always Up
You can use the following shortcut key for selecting (or deselecting) the Head Always Up option.
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Press: To:

U Select the Head Always Up option

4.3.8.3.9 Limit Box Extraction

You can use the following shortcut keys with the Limit Box Extraction.

Press: To:

R Rotate

T Pan

E Modify Shape

N Move the Limit Box Up (1) (2)
N2 Move the Limit Box Down (1) (2)
> Move the Limit Box Right (1)

< Move the Limit Box Left (1)
Page Up Move the Limit Box Back (1)
Page Down Move the Limit Box Forward (1)
Esc. Leave the Box Extraction Tool
Notes:

® (1) These keys are only available in the Pan mode. Be sure that NUM LOCK is unpressed (or is Off).
B (2) Along the axis which is the closest to the vertical.

4.3.8.3.10 Limit Box Mode

You can use the following shortcut keys with the Limit Box Mode.

Press: To:

F4 Launch the Limit Box Mode

R Rotate

T Pan

E Modify Shape

™ Move the Limit Box Up (1) (2)
% Move the Limit Box Down (1) (2)
> Move the Limit Box Right (1)

< Move the Limit Box Left (1)
Page Up Move the Limit Box Back (1)
Page Down Move the Limit Box Forward (1)
Esc. Leave the Box Extraction Tool
Notes:

® (1) These keys are only available in the Pan mode. Be sure that NUM LOCK is unpressed (or is Off).
® (2) Along the axis which is the closest to the vertical.

4.3.8.3.11 Segmentation

You can use the following shortcut keys with the Segmentation.

Press: To:

Shift and drag the mouse Draw a freehand selection

| Keep points inside the defined fence

(0] Keep points outside the defined fence
P Create the fenced points as a cloud
Esc. Cancel the defined fence

Or
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Leave the Segmentation Tool

Space Bar

End fence

Double Click

End fence

4.3.8.3.12 Fitting

You can use the following shortcut keys with the Fitting.

Press: To:
| Keep points inside the defined fence
(0] Keep points outside the defined fence
P Create a fitted entity
Esc. Cancel the defined fence
Or
Leave the Fitting tool
Space Bar End fence
Double Click End fence
F Fit geometry to cloud

4.3.8.3.13 Cloud-Based Registration

You can use the following shortcut keys with the Cloud-Based Registration.

Press: To:

Esc. Leave the Cloud-Based Registration Tool
F Refine the registration

F5 Apply the registration

C Change the manipulator center location

4.3.8.3.14 Geometry Modifier

You can use the following shortcut keys with the Modify Geometry tool.

Press: To:

Shift+ E Change the shape of the selected entity

Shift+ T Pan along the Home Frame axes

Ctrl+T Pan along its own axes

Shift+ R Rotate around the center of the selected entity
C Change the location of the manipulator

4.3.8.3.15 SteelWorks Creator

You can use the following shortcut keys with the SteelWorks Creator.

Press: To:

Ctrl+H Select the H Section type
Ctrl +1 Select the | Section type
Ctrl+U Select the U Section type
Ctrl+L Select the L Section type
Ctrl+T Select the T Section type

4.3.8.3.16 Tank Creation

You can use the following shortcut keys with the Tank Creation / Tank Classification.

Press: To:
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keep points inside the defined fence

(6] Keep points outside the defined fence

P Assign the desired tank part

4.3.8.3.17 Toolbar/Ribbon

You can use the following shortcut keys to switch from Toolbar to Ribbon, and vice versa.
Press: To:

Ctrl + F1 Minimize or restore the Ribbon

Ctrl + Alt + F9 Switch from Toolbar to Ribbon

4.3.8.3.18 Image Rectification

You can use the following shortcut key with the Image Rectification.
Press: To:

Shift+ R Setimage resolution

4.3.8.3.19 Magnifier for Point Clouds

You can use the following shortcut key with the Magnifier.

Press: To:

N Set the Magnifier mode for point clouds

4.3.8.3.20 Magnifier for Geometries

You can use the following shortcut key with the Magnifier.

Press: To:

w Set the Magnifier mode for geometries

4.3.8.3.21 Ortho-Projection

You can use the following shortcut keys with the Ortho-Projection tool.
Press: To:

Shift+ C Define a projection plane by existing ortho-image

Shift+ R Define resolution of ortho-image

4.3.8.3.22 FF/FL Analysis (ASTM E1155)

You can use the following shortcut key with the FF/FL Analysis (ASTM E1155) tool.
Press: To:

A Add sample

4.3.8.3.23 Polyline Drawing

You can use the following shortcut key with the Polyline Drawing tool (when a polyline is selected in the tool).
Press: To:

L Change to the Line mode

(o} Change to the Arc mode

A Change to the 3-Point Arc mode

Enter Create the defined polyline

Esc. Close the Polyline Drawing tool

Ctrl + Shift + D

Merge Cop

Duplicate manually a polyline

lanar Polylines
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You can use the following shortcut key with the Merge Coplanar Polylines features.

Press:

To:

Ctrl +J

Merge coplanar polylines

4.3.8.3.24 Move Mesh
You can use the following shortcut key with the Move Mesh tool.

Press: To:

Shift+T Pan a mesh along the Home Frame axes
Shift +R Rotate a mesh around its center

C Change the manipulator location

4.3.8.3.25 Create Pipe
You can use the following shortcut key with the Create Pipe tool.

Press: To:

C Start a new run by picking two points on the cloud

G Start a new run by picking an already created cylinder
E Change the active extremity

4.3.9 Customize the User Interface

By default, all windows except the Property and Selection List windows are open within the user interface. Toolbars* are
also open and are displayed either horizontally under the menu bar or vertically along the left side of the 3D View.

Note: (*) In only the menus and toolbars layout.

4.3.9.1

Windows

You can display (or hide) any window as required. Note that you cannot close the 3D View. You can only reduce (or resize)

it.

4.3.9.1.1 Display a Window

To display a window:

1. Select Window from the menu bar.
2. Select a window (to display) from the drop-down menu.

Or

3. Right-click anywhere on any open toolbar.
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4. Selectawindow (to display) from the pop-up menu by checking it.
E 0 e

W M| Workspace Window

‘ =/ List Window

Ep,  Property Window

Selection List Window

Main

Database
Display

3D View

View Alignment
Tools

Windows

Rl S L S

Working Frame

Tip: You can also select a window to open from the Windows toolbar.

To display a window:

= Onthe View tab, in the Windows group, click on e.g. the WorkSpace Window ['®l icon to display the window.

4.3.9.1.2 Hide a Window

To hide a window:

1. Select Window from the menu bar.
2. Select a window (to hide) from the drop-down menu.

Tips:
= You can also click on the Close ® button or right-click on the Title Bar (of a Floating window) and select Hide from
the pop-up menu.
®  You can right-click anywhere on any open toolbar and select a window (to hide) from the pop-up menu by un-check-
ing it.
Note: An open window has its icon highlighted in the drop-down menu.
Tip: You can also select a window to hide from the Windows toolbar.
To hide a window:
= On the View tab, in the Windows group, click on e.g. the WorkSpace Window ' icon to hide the window.

4.3.9.1.3 Undock a Window

To undock a window:

1. Move the pointer somewhere over an area of the window (to un-dock). A good place to point is the title bar.

2. Press and hold the mouse button while you drag the window to a suitable location in your working environment.

3. Release the mouse button to drop the window to its new location. It will remain in this new place until you move it
again (or close it).
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Tip: A window, once moved from its Docking position, becomes Floating. You can check its status by right-clicking on the

Title Bar.

WorkSpace

— — ¥ Floati

Models | = ) L\)
& WorkSpace (1 pre Docking
El“l:ﬁ GlenwoodCav

4.3.9.1.4 Dock a Window

To dock a Window:
1. Move the pointer somewhere over an area of the window (to dock). A good place to point is the Title Bar.

2. Press and hold the mouse button while you drag the window. A diamond guide appears.

1] e L2
1 - Guide Diamond 3 - Four additional arrows pointing toward the
2 - Four arrows pointing toward the four sides of the edit-  four edges of the user interface

ing panel

3. When the window reaches the location to dock, move the pointer over the corresponding portion of the guide dia-
mond. The desired area is then shaded.

4. Release the mouse button to drop the window to its new location. It will remain in this new place until you move it

again (or close) it.
Tip: You can also right-click on the Title Bar of an undocked window and select Docking from the pop-up menu. The win-

dow is then re-docked to its initial position.

WorkSpace
|| v | Floating
~ Dok
& WorkSpace I} —
=% Glenwo
L) fron

4.3.9.1.5 Lock Windows from Undocking
You can lock all window panels (once docked within the RealWorks user interface) to avoid unintentional un-docked when
double-clicking on a title bar or when dragging and dropping a window.
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To lock all windows from undocking:

® On the View tab, from the Windows group, click the Lock Windows |_=|ﬂ icon.

4.3.9.2 Toolbars
In the Menus and Toolbars layout, you can display (or hide) any toolbar as required.

To display a toolbar:

1. Inthe Window menu, select Toolbars.
2. Select a toolbar (to display) from the drop-down submenu.

Tip: You can right-click anywhere on any open toolbar and select a toolbar (to display) from the pop-up menu.
To hide a toolbar:

1. Inthe Window menu, select Toolbars.
2. Select a toolbar (to hide) from the drop-down submenu.

Tip: You can right-click anywhere on any open toolbar and select a toolbar (to hide) from the pop-up menu.

To move a toolbar:

1. Move the pointer somewhere over an area of the toolbar that does not display a button (or drop-down list). A good
place to point s the title bar.

2. Press and hold the mouse button while you drag the toolbar to a suitable location in your window.

3. Release the mouse button to drop the toolbar to its new location. It will remain in this new place until you move it
again or close it.

4.3.10 Customize the Quick Access Toolbar

The Quick Access Toolbar can be customized either in its contents to contain the set of commands you need or in its pos-
ition. The settings resulting from this customization, can be exchanged between different versions of RealWorks, by export-
ing and importing a file with the QAT extension. This exchange ability is applicable only from the version 10.2 of RealWorks.
4.3.10.1 Move the Quick Access Toolbar

The Quick Access Toolbar can be moved to the two possible locations:
To move the Quick Access toolbar:

1. Click the Customize Quick Access Toolbar ™
2. Choose More Commands from the drop-down list. The Trimble RealWorks dialog opens.
3. Do one of the following:
® Keep the Show Quick Access Toolbar Below the Ribbon option unchecked to display the toolbar at its default loc-
ation, at the upper-left corner of the user interface, next to the Trimble RealWorks button image.

@ - B e s B S & H|Prnductinn -5

vJL{ﬁLF@@E‘ -

Impu-rt El[pﬂ-l'l Batch | Open 5can COpen  Sendto Opel
Explorer Plan' SketchUp SketchUp | AutoCA

1 E = H B Production 'H
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4. Click OK. The Trimble RealWorks dialog closes.

Tip: You can also choose Show Above the Ribbon or Show Below the Ribbon from the Customize Quick Access Toolbar
list.

Tip: You can also choose More Commands from the Support tab.

4.3.10.2 Add a Command to the Quick Access Toolbar

You can add buttons that represent commands to the Quick Access Toolbar.
To add a command to the Quick Access toolbar:

1. Click the Customize Quick Access Toolbar ™
2. Check one of the default commands from the drop-down list:

Tl | - = H -l = ||Prnductinn *m
Customize Quick Access T

View | Drawing Surfaces |

v | Undo [Ctrl=Z)

'lﬂ Lf tl; F IE @ v | Redo [Ctri=Y)

Imp-u-rt Eupu-rt Batch | Open Scan DOpen v Configuration
Explarer Plan* Sketchlp v

Open
Open Scan Explorer
% Open SketchUp

Or
3. Choose More Commands from the drop-down list. The Trimble RealWorks dialog closes.
4. Click on the pull-down arrow and choose a tab from the drop-down list.

Trimble RealWorks

Quick Access Toolbar l Choose commands from:

| Home

Home

Edit

Edit

View
Registration
Drawing
Surfaces
Imaging
Imaging

Note: Some tabs appear two times, like for example Home. This is because it is in the Registration module and in
the Production module.

5. Choose a command from the list.
6. Click the Add button.
7. Click OK. The Trimble RealWorks dialog closes.

Note: In the Quick Access Toolbar, the commands are arranged in the order where they were added.

4.3.10.3 Export the Quick Access Toolbar

To export the Quick Access toolbar:
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From the Support tab, click on the Quick Access Toolbar pull-down arrow.

Choose Export Quick Access Toolbar from the dropped-down list. The Export Quick Access Toolbar dialog opens.
Keep the default name which is "Commands".

Or enter a new name in the File Name field.

Locate a drive/folder to store the file in the Look In field.

Click OK. The Export Quick Access Toolbar dialog closes.

IS

4.3.10.4 Import the Quick Access Toolbar

To import the Quick Access toolbar:

1. From the Support tab, click on the Quick Access Toolbar pull-down arrow.

Choose Import Quick Access Toolbar from the dropped-down list. The Import Quick Access Toolbar dialog opens.
Navigate to the drive/folder where the *.gat file is located.

Click on the file to select it. Its name appears in the File Name field.

Click Open. The Import Quick Access Toolbar dialog closes.

ok wbn

4.3.10.5 Show the Quick Access Toolbar Below/Above the Ribbon

To show the Quick Access toolbar below the ribbon:

1. Click the Customize Quick Access Toolbar ™.
2. Choose the Show Below the Ribbon option from the drop-down list.

To show the Quick Access toolbar above the ribbon:

1. Click the Customize Quick Access Toolbar ™ .
2. Choose the Show Above the Ribbon option from the drop-down list.

4.3.10.6 Restore the Commands to the Default Values

To restore the commands to the default values:

1. From the Support tab, click on the Quick Access Toolbar pull-down arrow.

2. Choose Restore Defaults Commands from the dropped-down list. A dialog opens.
3. Click Yes to restore the Quick Access Toolbar commands to the default values.

4. Click No to keep the Quick Access Toolbar commands with the customized values

4.4 Set the Unit of Measurement for Length

Before you start working on your project, you can set the unit of measurement to be used for all distance and/or length val-
ues; in order to properly represent your data set. You can do this either from the Preferences / Units dialog or from the
short-cut field at the bottom right corner of the user interface.

fa
[Meters I fid l

To define the unit of measurement:

1. Click inside the unit of measurement field at the bottom right of the user interface. The Preferences / Units dialog
opens.

2. Click on the Length pull-down arrow.

3. Choose a unit of measurement from the drop-down list.

4. Click OK. The Preferences / Units dialog closes.

4.5 Set a Preference
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Preferences allow you to customize the behavior and aspects of RealWorks. These preferences are grouped under seven
tabs. Preferences are persistent in RealWorks, i.e. the setting changes will be memorized and used for the following
RealWorks sessions.

To set a preference:

1. From the Quick Access Toolbar, select Preferences ™. The Preferences dialog opens.
Or

2. Firstright-click in the 3D View (except on a displayed object and not within an open tool).
3. And then, select Preferences from the pop-up menu.

4.5.1 Viewer

The preferences in the Viewer tab are described in the table below and allow you to control the behavior and the aspect of
the 3D View.

This Option Enables
Display Coordin- |To specify the choice between displaying and hiding the coordinate frame
ate Frame in the 3D View.

Display Scale In | To specify the choice between displaying and hiding the scale in the 3D
Orthographic View.

Mode

Polyline Width To specify the width of all polylines in the software.

(Pixel)

Background To change the background color of the 3D View window. The default color
Color is dark gray when you first start RealWorks. You can change it to the color

you prefer. In addition to this, you can apply a gradient effect to this back-
ground color.

Highlight Color [ To change the color of the bounding box of selected objects. The default
color is yellow.

Information Box |To apply transparency on any 3D widgets (like Information Box) and on any
Opacity Labels (Measure, Station Markers, Annotation Labels, Feature points, etc.).

3D Widgets Style | To choose a style between Dark and Light for all 3D widgets (Information
Box, Labels, Annotations, etc.).

Empty Pixels To choose between black and white color to display empty pixels in an
Color inspection map.

4.5.2 HD Display

The preferences in the HD Display tab are described in the table below. They enable you to allocate a size to the VRAM
and RAM. HD stands for High Definition, RAM for Random Access Memory (volatile memory for the CPU) and VRAM for
Video Random Access Memory (volatile memory of the graphical card). VRAM, when increased, will improve the display
quality (number of points displayed) in HD mode at some point but also the point display processing mode. RAM is a disk
cache memory. When increased, it will improve the point loading performance in HD mode.

This Option|Enables

Auto To automatically set the VRAM and RAM sizes according to the user's current
graphics card memory.

Advanced |The user define manually allocated VRAM or RAM.

The Advanced option has to be chosen if you are an advanced user of RealWorks because you need to adapt the VRAM
and RAM values to the specifications of your computer. Both allocated VRAM and RAM sizes should be smaller than the
physical RAM size. For a smooth experience, the allocated RAM size should preferably be equal to or larger than twice the
allocated VRAM size. The VRAM size should be increased depending on the CPU speed. The dialog will ceil values if they
are too high for the amount of the computer RAM or VRAM.
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4.5.3 Tools

The preferences in the Tools tab are described in the table below and are dedicated to the tools options.

This Option Enables

Keep displayed objects vis{ To keep or to not keep the display state (clouds and geo-

ible when starting seg- metries) once entering in a partition tool, like e.g. the Seg-

mentation mentation tool.

Fence color To change the color of a fence when using a tool like the
Segmentation tool.

Drawing color To change the color of a drawing when using a tool like the
Polyline Drawing tool.

3D size To change the size of the manipulators when manipulating
a geometry.

Auto Save After Extraction | To automatically save the project in Trimble RealWorks for
from Scan Explorer win-  |each extraction done in Trimble Scan Explorer.
dow

Note: If you try to change the color of a drawing in progress while you are using a tool like the Polyline Drawing tool, a warn-
ing message pops up and prompts you to first close the tool.

Note: You can change the color of a fence in progress when using a tool like the Segmentation tool.

4.5.3.1 Define the Width of All Polylines

This option lets the user define the width of all polylines in the software. The default value is 2 pixels. The minimum value
and the maximum value are respectively 1 pixel and 10 pixels. The option, once chosen, is not applied to the polylines that
are being constructed but to those that are already created in the database.

4.5.3.2 Keep / Not Keep Displayed Objects Visible When Starting Segmentation

This preference enables to keep (or to not keep) the display state (of points (and/or of geometries)) when entering in a tool.
Instead of having only the selected cloud (or geometry) displayed after entering a tool, you now have the choice between
displaying and not displaying the unselected clouds and/or geometries. The tools, that are concerned, are those using the
cloud segmentation tool directly or not, such as:

= Segmentation as a main tool or a sub-tool,
Fitting as a main tool or a sub-tool,
SteelWorks tool.

Railing tool,

Etc.

Note: This preference is not activated by default. Once activated, it becomes persistent.

4.5.3.3 3D Manipulators Enhancements

When manipulating a geometry, you can change the 3D manipulators' size from Small to Large. In this way, you can tune
their size so that they are always easy to click.
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When you hover the cursor over a manipulator, it gets highlighted to let you know that it is active.

L

When using the Modify Shape manipulator, the corresponding value is shown in the information box.

y A

The radius manipulator for a cylinder is now located at the center to avoid mis-selection with the length manipulator.
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When picking a geometry in the Modify Geometry and Intersect tools, only the geometries of the required types are con-
sidered, even if other geometries or point clouds are displayed.

i picking Enlh_y

4.5.4 Navigation

The preferences in the Navigation tab are described in the table below and are dedicated to the navigation options in the 3D
View.

This Option [Enables

Head When you move a 3D scene (rotate, zoom or pan) in the 3D View, you may

Always Up |lose its orientation in relation to the coordinate frame. This option allows you to

(Z Axis) keep the 3D scene with its Z direction always up (relative to the active coordin-
ate frame).

Reverse To invert the motion when zooming in (or out) in all viewers (3D or 2D).

Mouse-

Zoom

Reverse To invert the direction of the rotation (in the WalkThrough mode only).
Mouse-
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Rotation

Reverse To invert the direction of the translation (in the WalkThrough mode only).

Mouse-Pan

Auto-Spin  [A scene to turn around itself with a speed defined by the last mouse move-
ment.

Rotate To assign a mouse button for the rotation.

Pan To assign a mouse button for the translation.

Default Box |To change the size of the clipping box in the Magnifier tool in a range between

Size 1 km and 1 mm. The default size is 1 cubic meter.

Auto- To center the cropped area at the center of the screen in the Magnifier tool

Centered when the option is activated.

Tip: You can use the U shortcut key instead of checking the Head Always Up (Z Axis) option.

4.5.5 General

The preferences in the General tab are described in the table below.

This Option |Enables

Stack Size  |To specify the number of levels for undo/redo operations. You can choose

For between 1 and 50.

Undo/Redo

Location RealWorks creates a temporary backup file for each opened project. This
option allows you to specify a location to which this backup file will be stored.
By default, the backup folder is Windows/Temp.

Capacity This field indicates the capacity of the selected folder.

Coordinate |To choose between the Cartesian Coordinate System and the Geographic

System Coordinate System.

Orientation [To choose between two systems (Grade and Ratio) for the orientation meas-

Measure Sys-{urement annotation. Grade (Percentage) is a ratio of Rise to Run. Ratio

tem (Meters) is the correspondence between horizontal and vertical displacement
stated in a reduced format.

Language To select a language. The setting will only take effect next time the application

Settings* is launched.

Start Page |To display the Start Page when you start the software, only if the option has

been checked. The setting will only take effect next time the software is
launched.

Note: (*) A warning dialog opens and warns that you need to restart RealWorks when changing the language setting. Other-
wise the new language setting will not be taken effect.

4.5.6 Units Preferences

The preferences in the Units tab are described in the table below. They allow you to set the unit system to use in your pro-

ject.

This Option |Enables

Decimal To specify the number of digits after the decimal point.

Places

Display To display digital values with unit tag(s).

Value With

Unit Tag(s)

Unit Sys- | To select the unit system between the Metric System and the US/British Sys-

tem tem for Length, Diameter, Angle, Area, Volume, and Residual. Use the drop-
down to choose one from the list.

Alignment | To specify the format used to display a position with the stationing.
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Stationing

Tip: You are able to change the unit of measurement for Length directly within the user interface of RealWorks without hav-
ing to open the Preferences dialog. Please, refer to the Set the Unit of Measurement for Length topic.

Note: The US Gallons and Imperial Gallons have been added as units to quantify a Volume.

Note: The Fractional Inch format has been added for Length, Diameter and Residual Error in the following format: Inch for a
full unit (multiple of full unit) and Fraction of Inch for a portion of a unit divided equally into parts (e.g. 3 1/16).

4.5.7 Print Preference

The preferences in the Print tab are described in the table below.
This Option Enables

User Defined Logo | To use an image file in BMP format as logo when running a report.

Trimble Logo To use the Trimble logo as logo when running a report.

4.5.8 Improvement Program Preferences

The Trimble Solution Improvement Program (TSIP) is implemented by Trimble to help us improve the quality, reliability, and
performance of our software products. If you select to participate in the program, the software will collect anonymous inform-
ation about your hardware configuration and how you use the software. Periodically, a file containing the collected inform-
ation will be sent to Trimble to help us identify trends and usage patterns.

No information will be collected that can be used to identify or contact you. You can select not to participate in TSIP at any
time.

Warning: You will be prompted to restart the software if you change the improvement state.

To participate in TSIP:

1. Click on the Improvement Program tab. The Trimble Solution Improvement Program dialog appears.
2. Click on theThe Read More About Trimble Solution Improvement Program Online link.

3. Carefully read the information that is displayed.

4. Checkthe Yes, | Want to Participate in the Program option.

5. Click OK.

To not participate in TSIP:

1. Click on the Improvement Program tab. The Trimble Solution Improvement Program dialog appears.
Click on the The Read More About Trimble Solution Improvement Program Online link.

Carefully read the information that is displayed.

Check the No, | Do Not Want to Participate in the Program option.

Click OK.

o rwbd

4.6 Close Trimble RealWorks

The way to close Trimble RealWorks is similar to other softwares, by selecting Exit@ from the File menu or by clicking
on the top right corner of the user interface.
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5

PERFORM BASIC OPERATIONS
This chapter is dedicated to all basic operations, like e.g. the opening and the importation of project files into RealWorks.

5.1 Supported Data Formats

RealWorks supports numerous file formats. There are those that are Trimble's (software) proprietary formats, those coming
from Trimble's instruments (or from competitors), those generated from third-party software, etc.

5.1.1 Trimble 3D Scanning Files

A Trimble 3D Scanning File is a file with one of the following extensions: *.rwp, *.raw, *.jxl, *.asc, *.neu *.tzs and *.tzf.
Among all these file formats, some can be imported into an existing project and others cannot. A file of the following exten-
sion rwp cannot be imported. Only those of asc,neu, tzs and tzf extensions or those coming from the Trimble Survey Con-
troller™, Survey Manager™ or Survey Pro™ software (JobXML and related) can be imported.

Below are listed all the extensions and the application from which each extension is from.

= RWP Trimble proprietary RealWorks project file format.

ASC a well-known ASCII coordinate file.

NEU a Neutral file format identical to ASC.

TZS Historical Trimble Scan File format file (will be converted into TZF)
TZF Trimble Scan File format file,

Etc.

5.1.2 RealWorks Files

RWP is a proprietary format of Trimble. It is a project file format. The RWI folder is a folder linked to the RWP format file. It
contains all data files of a project (RWC and RWV for versions of RealWorks before 8.0 and RWCX and RWV for
RealWorks 8.0). RWC and RWCX are cloud format files. RWYV is an image format file.

A project file saved in a version of RealWorks older than 5.0 is not supported anymore in 8.0. When you try to open such a
file, an error message appears.

When you open a project saved in a version of RealWorks older than 8.0, all the project files are converted to the 8.0
format. The conversion takes a certain amount of time and is temporary.

If you decide to save the project under the same name (after converting), the conversion becomes definitive and cannot be
canceled. The project will not be accessible with older versions of RealWorks. The conversion (of all project files to 8.0
format) is only required one time. The next time you want to open the project, no conversion is required and the loading of
the project is accelerated.

If you decide to not save the project, the conversion is not applied and is lost (if you close RealWorks). The next time you
open the project in 8.0, the conversion is required again.

Note: A project will be open even if the cloud format files (RWCX) are missing. Only an error message will appear in that
case.
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The following files could not be opened:
gh STATIOMT_SCAMT . nwcs

Caution: There is a limit to the size of a TRW format file when you try to open it with RealWorks 8.0. This limit is 4 GB. If
your file size is bigger, you are able to open it, not with RealWorks version 8.0, but only from 8.1. If you try to do so, an error
message below appears.

File 'E:\To Delete’\Zenith de Lileivwp’ is too recent for the cument version of Timble A eabw'orks Advanced-Plant.
The: verzion hmit for his relesse iz 1.6

RealWorks can import the Trimble TX8 3D scanner data using the High Precision mode. To get the High Precision data, the
Trimble TX8 3D Scanner scans four times the same scene from the same station. The data should have a smaller RMS
error (measured on planes for example) and objects from the first pass are kept. Moving objects from pass 2, 3 and 4 are
totally removed if not seen in the first pass. Four files are created, one standard TZF file and 3 other files containing inform-
ation from pass 2, 3 and 4. Those files cannot be opened directly in RealWorks.

Project_A.rwp
L. Project_Aurwi

[ @ Project_A_Station 001_Scan 01.tf
| | Project_A_Station 001_5can 01.tzf2 1]
|| Project_A_Station 001_5can 01.t=f3
| | Project_&_Station 001_Scan 01.tzf4

| Project_A_Station 002_Scan 01.tzf e

1 - High Precision scans 2 - Standard Precision scan

RealWorks only sees the first TZF format file, not the TZFx ones. The thumbnail and the preview are available for display
only for the first TZF format file. There is no change in RealWorks, neither in the workflow nor in the project properties.

When you extract some data from the TZF files or open Trimble Scan Explorer, the post-processing is triggered. The TZF
files from the High Precision mode are first detected and then merged into one. At the end, all the original files are removed
and only the processed TZF remains.

Caution: If your project file comes from the import of JXL format files from the Trimble SX10 instrument, you are able to
open it with RealWorks, only from the 10.1 version. If you try to do it with an earlier version, the error message below
appears. This restriction is due to the numerous images that the SX10 instrument can capture.
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The werzion limit for this release iz 1.8

Q File 'E:A\To Delete\Projectkd. nap' iz too recent for the curent verzion of Trimble Realbsforks Advanced-T ank.

5.1.3 TZF Files

TZF is a proprietary format of Trimble. A file with such a format is essentially a Trimble Scan File.
® A project and a station* will be created and rooted under the Project Tree. The project is named ProjectX where X is
its order. The station takes the name of the TZF format file.
® ATZF Scanis also created and put under the station.
®  The project is not saved. The user has to save it manually.
Once saved, a project file and a folder are created. Both are named according to the name given by the user, with a
RWP extension for the first and a RWI extension for the second. The RWI folder is empty of content.

Note: The processing mode will automatically switch to Registration. The Scans Tree is selected by default.
Tip: A TZF format file can be either opened as a single project or imported into an existing project.

Note: (*) A Leveled Station is created and rooted in the Scans Tree for each TZF format file tagged as Leveled, once open
(or imported) into RealWorks.

You can preview a TZF format file as a Thumbnail in Windows Explorer. You need to first enable the Thumbnail Preview in
Windows Explorer and then to set the icon view size to Medium Icons, Large Icons or Extra Large Icons.

Some new information has been added to TZF format files, in RealWorks 8.0. This information, related to the instrument
itself and to the scanning settings, like Starting/Final Temperature (Internal) (in Celsius and Fahrenheit), Atmospheric Cor-
rection PPM (Parts Per Million), Grid Steps, Instrument Leveling and etc. appear when you display the properties of a TZF
Scan (only if the Property window is open).
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B General
Type IF S¢a
Name Scan 02
Number of Points 4 654
B Scan Information
File Path 5 =T hle RealWarks Data F 05 - Dats
Ty';le E S Al
Density
Date of Creation 26/09,/2013 1:
Date of Completion
Operator Name 5
Starting Scan Temperature (Internal) 23.6
Final Scan Temperature [Internal)
PPM
Instrument Name
Instrument Serial Humber
Instrument Firmware Version
Percentage of Scan Completion
Warning during Scan
Horizontal Grid Step
Vertical Grid Step
Scanner leveling
B Others
Image Size (wx h) 12 487 495
Preview

Caution: The Extended range density is a level which only appears with an optional upgrade (of the TX8 instrument). For
more information about the Extended feature, please refer to the Trimble TX6 / TX8 user manual.

MULTIPLE SCANS:

When a set of TZF files belonging to the same station is open through the File / Open command, a project and a station are
created. A TZF Scan is created per TZF file. All TZF Scans are put under the (same) station and only one is by default a
Main Scan.
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E Scans EE E

& WorkSpace (1 project)

E*:"’.;;. Project 004 *

L. Station D01

List o
0 station 001 - .

Mame Target Type Murmnber of points
7 L%jscan 0 TZF 5can 19 563 620

% @ Scan02 TZF Scan 25 440 867

7 ﬁfﬂ.‘ar‘l 03 TZF 5can 104072 187

Note: If you drag and drop a set of TZF files into RealWorks, you will get the same result: a project with a station and a set

of TZF Scans (one per TZF file). All TZF Scans are placed under the station.

There is a tip to differentiate a native TZF Scan (coming from a Trimble TX instrument) and those converted from other (or
competitor) format files. In the first case, the name of the instrument is displayed in the Instrument Name line. [See A].

(Al

EH General

Type

Mame

Mumber of Points
EH Scan Information

TZF Scan
Scan 174

115 330 020

2 33U UL

File Path 1405 - Trimble RealW
Type Full Scan

Density Level 2

Date of Creation 24/06/2013 14:25:08 |
Date of Completion 24/06/2013 14:28:05
Operator Mame SHo

Starting Scan Temperature (Internal)  22.9°C / 24.0°F

Final Scan Temperature {Internal) 27.6*C /31.7°F

PPM -

Instrument Name C'-_ Trimble Tx2

- -

In the last case, the text "Converted from *.* file" appears in the Instrument Name line. See [B].

(B]
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B General
Type TZF Scan
Mame Scan 1
Mumber of Points 42 208 513

E Scan Information
File Path
Type
Density
Date of Creation
Date of Completion
Operator Name
Starting Scan Temperature [Internal)
Final 5can Temperature {Internal)
PPM
Instrument Mame

m|m
al

-l

=

COLORED SCANS:

The new TX series has the capability to capture images thanks to its embarked camera. These images can be taken in the
Standard (or HDR) mode, with (or without) the exposure correction. After loading the RWP project file into RealWorks, you
can check with which color acquisition mode and with which type of exposure a scan has been acquired by displaying the
properties of its related TZF Scan in the Property window.

Color acquisition mode |5tandard - Fixed exposure

A TZF Scan before the post-processing is triggered:

A TZF Scan, post-processed and colored:
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Some color discontinuities between individual images may be visible after coloring the TZF Scans (from the Trimble TX6
and TX8 instruments). Now in RealWorks 10.3, these images are blended so that the quality of the colorization is greatly
enhanced:

Note: All the TCF format files will be merged with the TZF files after the data processing. So if the user hasn't made a copy
of its original data sets, it is not possible to go back.

5.1.4 TZS Files

A TZS format file is a Trimble Scan File. For each TZS format file, a warning dialog appears and prompts you to proceed to
the conversion to the TZF format (or not).

Notes:
= The processing mode will automatically switch to Registration. The Scans Tree is selected by default.
®= A TZS format file can be either opened as a single project or imported into an existing project.

Caution: You cannot open TZF format files in RealWorks 7.0 or lower.

To not convert to the TZF format:

® |n the warning dialog, click No. If there is an open project, the project will close. If there is no open project, nothing
happens (no project is created).

To convert to the TZF format:

1. Inthe warning dialog, click Yes. An Information dialog appears.

Click OK. The Save dialog opens. The default folder is the folder where the TZS format file is.
Keep the default folder.

Or navigate to a drive/folder where you want to store the project.

Keep the default name which is ProjectX.

akrwbn
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6. Orinputaname in the File Name field. The RWP extension is automatically added.

7. Click Save. The conversion is then performed.
Once completed, a project and a station are created and rooted under the Project Tree. The project has the name
given by the user. The station has the name of the TZS format file.

& Scans E E

& WorkSpace (1 project)

&y, Test
L..[3] Seanl
S Test - - .
Marne Target Type Mumber of points  Mumber of loaded,)
I:EI Scanl Station 0 ]

A TZF Scan is created under the station.

B8 Scan1 z hd
Mame Target Type Mumber of points
@ ,_%ZTEF_S... TZF Scan 2332932

A project file and a folder are created. Both are named according to the name given by the user, with a RWP exten-
sion for the first and a RWI extension for the second. Under the RWI folder, a scan file with the TZF extension is also
created.

5.1.5 JobXML, JOB and RAW Files

A JobXML file (with *.jxl extension) is a text file exported from Trimble Survey Controller™, Survey Manager™ or Survey
Pro™ software in an XML based format. Some dependency files may be related to the JobXML file (such as scan files with
TSF extension (*.tsf stands for Trimble Scanning File) and JPEG images (*.jpg extension)).

A JOB file (with *.job extension) is a binary file format. It can be a Trimble Survey Controller job file or a Trimble Access job
file. In the first case, if Trimble Data Transfer®© is installed on your computer, you can open a Survey Controller™ JOB. If
Trimble Data Transfer®© is not detected on your computer, you cannot open it as the "Job Files (*.job)" file of type line in the
Open dialog is not available. In the second case, you need to have Trimble General Survey (Office Survey) installed on
your computer. Trimble Data Transfer and Trimble General Survey, both contain a converter. RAW file (with *.raw exten-
sion) is a SurveyPro™ native ASCII (or TXT) file format.

Objects in the JobXML (or Job or RAW) format file are opened (or imported) within the Scans Tree as follows:

®  Points surveyed from one station setup are imported as standard survey points within each station,

GPS points and keyed-in points are imported as topo-points within the TopoStation System folder,

Each station of the Instrument is opened (or imported) as leveled station,

Registered scans using the scanning capabilities of the Instrument are put under their respective station,

Images taken from the Instrument are registered under the respective station if the stationing is carried out when
shooting the images. Images are put with no link to the station under the Images Tree if stationing has not been car-
ried out when shooting the images.
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[ scons | 0@ Targets | [ yimege [ scons | (R Tavgets | () images

@ workSpace (1 project) & Workspace (1 project)
= % Project * = ¥ Project *
o B 0 Sation B 20 Station
B 0 station (2) B8 20 sation (2)
!za&mm B 20 seation (3)
[ £ TopoStation System (5] Topotation System
T 20 Stakion = & TopoStation System = %

Nome | Type Name | Type -
o 7 OR1Mc00001  Image - Matched | 95E€3 20 Station TopoPoint i o

7 OE 1500002 Trnage - Matched ,}E:Bm#s TopoPoink
¥ OEMc00005 Image - Matched | 063 HA ONLY  TopoPoink
@xgm]n Scan ‘_l,__.e" TEES TASCOM  TanaPaink

1 - Leveled stations 3 - Surveyed points opened or imported as
2 - Images and scans topopoints

A warning message appears when:

®  Points are surveyed with no altitude. These points are then opened (or imported) with altitude 0 in RealWorks,
lPropecties 0 |

B General
Type TopoPoirt
] TOROOO1

B Geometry
Color of Geommtry | [ RGB{192,192,192)
CenkEr 140,06 mrim; -3789. 14
Description

Z is equal to zero for points with no altitude

® Linked images / scans are missing from the reading folder. When opening (or importing) a JobXML (or Job or RAW)
format file, it refers to external files that contain scanning data and images respectively with the TSF (Trimble Scan-
ning File) extension and the JPG extension. These files are supposed to be in the same folder as the JobXML (or
Job or RW) file. Missing TSF files are shown as null size scans and Missing images as broken link images.

0 scans | [ Targets | () images |
@ Workspace (1 project)
= i Project *

B 20 station

@) 20 Srakion (2)

B 20 station (3)

(E] TopaStation Swstem

& 20 station - m E-
Hame [7.] Tope [ Mumber of p
7 B2 mmsoonm Image-Mabched —— &
¥ 6B imcooonz Trivage - Makched
T B8 mamons Tmage - Matched "
L] | 3FES e annons : J,l'

1 - Missing TSF file opened (or imported) 2 - Missing image file opened (or imported) as
as null size scan broken link image

= Some object fields are missing,
®  |mages have been taken around zenith. These images are opened (or imported) in the Images Tree as
“Unmatched” images (they are still linked to their shooting station).
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E&W|ETMS]EEW'
@ workspaoe (1 project)
= ﬁ# m.:t L]
B &F
[£] TopoStation Syshem

o - E
| Type |t

M
FEHo-0F1  Image
TEH-0F2  Image

FOEPTFL  Image - Matched
¥ BB PLE7__Image - Matched

Images taken around zenith are registered as "Matched"

Tip: You can display (or hide) the Topo Point (or Survey Point)'s 3D Labels by clicking the Display 3D Labels icon in the Sta-

tion Makers group on the View tab.

Note: When you open a JOB file format, internally, the file is converted (to the JXL format). An error message opens in
case you do not have the last converter installed on your computer. To have the latest version of the converter, please
download and install Trimble Installation Manager from the Trimble web page (http://www.trimble.-

com/installationmanager/), and then install Trimble Field Link Job File Converter.

3

:}I COrdinateur Version: Lswess Relsass - 201

@ Anrial E Ptét 3 installer le logiciel Trimble Feld Link.
Sélecionner les applications & installer;

Imaging

Controller

Trimble
ACCEEE
ﬂ

Trimble Field
Link

Note: The Trimble SX10 instrument is able to capture hundreds of images from three different cameras, called Overview,
Primary and Telescope. When you open a JXL format file coming from the instrument, those images are organized in

folders, one per camera type, in each a station in the Scans Tree,

i Scans | = =

& WorkSpace (1 project)

- #: Network_Sally_TRW *
=@ Station 001

- .1 1.Image - Overview
1 2. Image - Measure
! -1 3. Image - Tele
..[i] TopoStation

And in folders, by station and then by camera type in the Images Tree.
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= i = Images

& WorkSpace (1 project)

- ¥ Network_Sally_TRW *
£-/23 Station 001

----- 1 1.1mage - Overview
1 2. Image - Measure

When you open a JXL format file in RealWorks, two cases may occur: If there are images in the file, the point cloud is auto-
matically colorized using the color information therein in these images, in this order: Overview first, followed by Primary,
and ended by Telescope. The colorization process cannot be interrupted. If there is no picture, nothing happens. Only the
point cloud is imported.

Note: The user can stop the loading of points as well as its colorization by pressing Esc. In the first case, no point will be
loaded in RealWorks while in the second case, the colorization in progress will be stopped. Points that are already colorized
remain colorized. Those that are not yet colorized remain un-colorized.

5.1.5.1 Scale Factor

When importing a JOB (or JXL) project file for which the contents is in a Grid coordinate system, Trimble RealWorks uses
the centroid of the project to compute a Combined Scale Factor. If the Combined Scale Factor is different from 1, and as
Trimble RealWorks does only support coordinate systems with a scale factor equal to 1 (Ground coordinate system),
Trimble RealWorks will convert all the coordinates of the project with the scale factor equal to 1.

5.1.5.2 Scale Factor - Ellipsoid Model

For JOB (or JXL) format files that use an ellipsoid in the coordinate system, Trimble RealWorks will apply the conversion as
described previously.

5.1.5.3 Scale Factor - Geoid -Datum Model

For JOB (or JXL) format files that use either a geoid, or a datum, etc. in the coordinates system, Trimble RealWorks will
require an external data (Geoid files or others). These files do not come with the Trimble installer. If these files need to be
installed on your computer, Trimble RealWorks will pop up the error message below:

The fle 'Salb-test.juf requies a geoid, dabun gnd, projection gid or other swsdiary fle that cannot be found on this compuber
To rectiy this problem wou should copy any iequred files into the Geolata folder on this computer,
Please tefer bo the belp fle for fuither details

To avoid that such situation occurred, do one of the following:

= |nstall the GeoDatabase on your computer. It is already installed if Trimble Business Center has been installed for
example.

= Download Trimble Installation Manager from the Trimble web page (www.trimble.com/installationmanager) and install
it, and run the Office update.
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;,}I Ordinatewr Verslon: | Latest Release - 2017.00 (13007

'n
- Aerial P&t & instalier be logiciel Trimile Access
; Sdlecionner les applications & installer

IM3ging
!- "jl nstaller les mises a jour ~ Amribuer des licences
o Office Updates
_ f Trimble = = = Sl - o
T e T e e o e ey BT Ee e 07 A MR
Lu Accers Qg LONneCied Lo MLy 2 CXgioneg =
rd

P T N I
o =1}

o

-1 .

= Copy the Geoid Grid File(s) (or Datum Grid File(s)) based on the geoid (or datum) used in the project's coordinate sys-
tem, and put them under the Program Data\Trimble\Geo Data folder. Such files have the GGF (or DGF) extension:

» ThisPC » Windows (C) » ProgramData » Trimble » GeoData

£

Mame Date modified Type

/' current.csd 14/04/2017 11:58 Coordinate Syste...
| | norway16b.ggf 03/03/2017 03:11 GGF File
| | gecarlb.ggf 03,/03/2017 03:11 GGF File

5.1.5.4 Switch from Ground to Grid

You are able to switch the project coordinate system back to Grid. You need to be in Registration, select a project and
choose Apply Scale Factor from the pop-up menu.

& WorkSpace (1 project)

-
:l Target-Based Registration

" Target Analyzer
E- Station Setup

A]%:lly Scale Factor

Note: All measurements from a station, e.g. Survey Points or Scans will not have the Combined Scale Factor applied. Only
the coordinates of the Stations and TopoPoints do have the Combined Scale Factor applied.

Note: The default scale factor value, which is displayed in the open dialog, is the value of the last scaled project when
importing a JOB (or JXL) format in the current session. If no scaled import had been done, the default value is 1.0.

After applying the scale factor, the project is scaled and the values of the entities should be the same as in Trimble Busi-
ness Center.

Note: Only topo points, and station positions are moved.

5.1.6 ASCII Files

An ASCII format file may have ASC, NEU and XYZ as extensions. There are in general two sections in such a file. The first
section is called Header in which specific information about the nature of the file is stored. The second section is a list of 3D
Points. Each line contains a point represented by its X, Y, and Z coordinates plus, optionally, other attributes such as intens-
ity or color.

Tip: An ASCII format file can be either opened as a single project orimported into an existing one.
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Notes:
= Afile to open (or to import) containing some corrupted lines will be ignored.
= The processing mode will automatically switch to Production. The Models Tree is selected by default.

5.1.6.1 With Wizard
This opens a Wizard which allows the user to choose the parameters to fit the ASCII format file to open.

To open with the wizard:

1. Inthe Open dialog, keep the Open Wizard for ASCII Files option checked.
2. Click Open. The Neutral Point Import dialog opens.

This dialog is composed of six parts: five for adjusting the parameters to import the data and one for visualization.

Header You can ignore the first lines of an ASCI! file by selecting the number of lines
to skip. These lines can be headers, comments or X,Y,Z coordinates that you
do not want to keep.

Separator Separator between attributes of a point can be a Comma, Tabulation or other.

Units You have the choice between the Metric system and US/British system for the
values of X, Y, Z coordinates.

Select This part enables to display (or to not display) the information about the Intens-
Content ity, the Color and the Normal of loaded points.

If the Intensity option has been chosen, the user can customize the intensity
range. This means that intensity values larger than the value in the Max
Intensity field were replaced by 255 and those that are between 0 and the
Max Intensity value are mapped to the values from 0 to 255.

Data Type According to the option (or combination of options) chosen in the Select Con-
tent panel, this part identifies fourteen different combinations of the attributes
of a point. When the user chooses:

§ No option, only the "Single Coordinates X,Y,Z" option is available.

§ Intensity, the Max Intensity field and the "Coordinates and Intensity" option
become enabled.

§ Color, the "Coordinates and Color" option is enabled.

§ Normal, the "Coordinates and Normal" option is enabled.

§ Intensity and Color, the "Coordinates, Intensity and Color" and "Coordin-
ates, Color and Intensity" options are available.

§ Intensity and Normal, the "Coordinates, Normal and Intensity" and "Coordin-
ates, Intensity and Normal" options are available.

§ Color and Normal, the "Coordinates, Color and Normal" and "Coordinates,
Normal" and "Color" options are available.

§ Intensity, Color and Normal, the "Coordinates, Intensity, Color and Normal",
"Coordinates, Intensity, Normal and Color", "Coordinates, Color, Normal and
Intensity", "Coordinates, Color, Intensity and Normal", "Coordinates, Normal,
Intensity, and Color" and "Coordinates, Normal, Color and Intensity" are all
available.

If you select one of the options when you load an ASCII file without Intensity,
Color or Normal RealWorks indicates that the Intensity, Color or Normal can-
not be found and displays this error with three question marks between two
brackets.

Preview  Only the first thirty points are listed in the Preview panel.

3. Choose the parameters to fit the file to open.
4. Click OK. The Neutral Point Import dialog closes.
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Tip: You can use the shortcut key Ctrl + O or click Open in the Main toolbar to pop-up the Open dialog.

Note: (*) We assume that there is no project opened. If there is one opened, the Add to Project option is enabled and
default checked. You can then import such a file into the already opened project.

5.1.6.2 Without Wizard

When you load an ASCII format without the Wizard, RealWorks attempts to determine which separator is used and the dif-
ferent attributes of a point.

To open without the wizard:

1. Inthe Open dialog, uncheck the Open Wizard for ASCII Files option.
2. Click Open. The Open dialog closes.

Note: An ASCII format file, when dragged and dropped into an open session of RealWorks, is loaded without the Wizard.

5.1.7 Trimble TX5 and Other FLS Files

RealWorks supports the Trimble TX5 file format originating from the Trimble TX5 3D scanning system. Such a format, with
the *.fls extension, is stored on a SD card (used with the Trimble TX5 3D scanner for storing data).

Files and folders on a Trimble TX5Scanner's SD card are structured as shown below. The FARO-LS format file is a sig-
nature file used to identify a SD card as a Trimble TX5 Scanner's SD card. The Scans folder is a folder where all acquired
scans are stored in.

Backup File folder
| Preview File folder
/ Projects File folder
J Scans File folder
, Updates File folder
FARO-LS File 0 KE

-

An acquired scan is composed of a set of files and folders. All are putin a FLS folder under the Scans folder as illustrated
below. The file to open is mainly the FLS file in the FLS folder.

b Scans » MNew_Project.]_Scan_102.fls v &
Mame > | Type Size
| Bitmaps File folder
) Scans File folder
|| «classid CLASSID File 1 KB
|| Main File 30 KB
|| Mew_Project.1_Scan_102.fls  FLS File 0 KB

From a Trimble TX5Scanner's SD card, the opening through the File / Open menu is restricted to one FLS format file at a
time. The Import FLS Files feature avoids such restriction. Multiple selection of FLS files (or of FLS folder) is now permitted.

In addition to the FLS format, RealWorks also supports the iQscan format.

5.1.7.1 Open a FLS Format File

To open a FLS format file:

1. On the Home tab, click the Importicon. A list drops down.
2. Select the Open icon. The Open dialog opens.
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3. Select Trimble TX5 and Other FLS Files (*.iQscan; *.fls) from the File of Type field.
4. Do one of the following:
a. Navigate to the Trimble TX5' SD card.
b. Selectthe FLS file from the SD card / Scans / FLS folder. Its name appears in the File Name field.
Or

c. Navigate to a drive/folder where all the FLS files are located.
d. Selecta FLS file (or a set of FLS files). Its name (or all names) appears (or appear) in the File Name field.

5. Click Open. The Open dialog closes.
Tip: You can also drag and drop a FLS file into RealWorks. This method is limited to one FLS file at a time.

Caution: Do not rename the extension (FLS) of the folder which contains the FLS format file to open. Otherwise, an error
dialog opens and warns you that the FLS format file has been removed (or deleted) from its previous location.

Note: A scan, acquired with colors, generates a colored file in the FLS format. The TZF Scan, that results, is colored. You
may see a colored preview in the Property window (only if it is open) when displaying the TZF Scan's properties.

Note: A scan, acquired with the dual-axis compensator On (compensated), is flagged as a leveled Flis format file. The TZF
Scan, that results, appears blue (leveled) in RealWorks. Those for which the dual-axis compensator is Off (none com-
pensated) remain yellow.

5.1.7.2 Open an IQscan Format File

To open an IQscan format file:

1. Onthe Home tab, click the Import icon. A list drops down.

Select the Open icon. The Open dialog opens.

Select Trimble TX5 and Other FLS Files (*.iQscan; *.fls) from the File of Type field.
Navigate to the drive/folder where the IQscan file is located.

Click on the file to select it. Its name appears in the File Name field.

Click Open. The Open dialog closes.

ook wd

Tip: You can also drag and drop several IQScan files into RealWorks.

5.1.7.3 FLS and IQscan Import Results

® |fthere is one (or more) project(s) open in RealWorks, the Add to Project option is enabled. You can then choose a
project to import (the FLS or IQscan files) from the drop-down list.

= |fthere is no project, a dialog appears and informs you that you need to first create and save a project into the
Trimble RWP format.
Instead of importing systematically the information related to the Color, GNSS, and Tilt and Compass when they are
found in the FLS file, the FLS Import Options dialog which shows up lets the user choose the option to be imported.
This dialog opens once, even if several FLS files have been chosen as input.
- Force Full Scan: This option enables you to create an uncropped TZF Scan, by keeping pixels with no depth.
Empty pixels are on outdoor scans with large pieces of sky (Zenith) and no tall objects foreground (like the shadow
of the scanner (both indoor and outdoor) (Nadir).
- Equalize Luminance: Equalize point cloud luminance. This enhances the visual perception of the luminance but
might slightly affect the auto-extraction performances.
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FLS import options X

Information to be imparted (if found).
GMNSS

Tilt and Compass

Color

[ ]Force full scan

[ ] Equalize luminance

Cancel

For each file, a dialog appears and informs you that you need to first create and save a project into the Trimble RWP
format.

A project and a station are created and rooted under the Project Tree. You have to give a name to the project while
the station takes the file name.
A TZF Scan is also created and put under the station.

& Scans EE E

& WorkSpace (1 project)
=% Project &

List x

Distance_test,1_Scan_00f = -

Mame Target Type Mumber of points
l@,_%'ﬁfﬂ:an1 TZF Scan 14 675 835

A project file and a folder are created. Both are named according to the name given by the user, with a RWP exten-
sion for the first and a RWI extension for the second. Under the RWI folder, a scan file with the TZF extension is also
created.

Note: The processing mode will automatically switch to Registration. The Scans Tree is selected by default.

5.1.8 Surveying Network ASCII Files

One of the key features of RealWorks is its ability to import surveyed data produced by other data collectors such as Total
Stations, Field Stations, etc. Each such file will be imported alone as a Topographic Station with points converted to
Topopoints or in a station with points converted to 3D points.

A file with the CRD extension is a coordinate file with five data fields (Point number, Northing, Easting, Elevation and
Description) in binary form. A file with the CR5 extension is also a coordinate file but owned by TDS. A file with the TXT
extension is an ASCII text file. Each line of the text file can contain any combination of Point number, Northing, Easting,
Elevation and Description. All point information should be on one line with the values separated by a comma, space or
other delineators. All these parameters can be customized during the loading phase in RealWorks.

The Surveying Network Import dialog which appears after opening a file is composed of six parts: five for adjusting the para-
meters to import the data and one for visualization. When you load a surveying network file, RealWorks attempts to determ-
ine which separator is used and the different attributes of a point. But you can customize these parameters:
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Import: You can import as topopoints or as 3D points.

Header: You can ignore the first lines of a Surveying Network ASCII format file by
selecting the number of lines to skip. These lines can be headers, comments,
or X, Y, Z coordinates that you don't want to keep. The number of lines that
you can skip is limited to 12. You can do the same for Column char and Com-
ment line char.

Separator: Separator between attributes of a point can be a semicolon, comma, tab-
ulation or other.

Units: You have the choice between several units: Millimeter, Meter, U.S. Survey
Foot and International Foot. The U.S. Survey Foot, defined by the National
Bureau of Standards NBS, corresponds to a value of 1200/3937m (or
0.3048006096m). The International Foot corresponds to a value of 0.3048m.
File You can choose between two types of contents:
Format:
§ Point Number, X, Y, Z, Description,
§ Point Number, Northing, Easting, Elevation, Description.

Note: The Open Wizard for ASCII Files option in the Open dialog becomes active and is default-checked if the file to import
has a TXT extension; and remains inactive (grayed out) for files with CRD and CR5 extensions.

Tip: You can display (or hide) the Topo Point (or 3D Point)'s 3D Labels by clicking the Display 3D Labels icon in the Station
Makers group on the View tab.

5.1.8.1 Import as a Topographic Station

To import a Surveying Network ASCII format file as a Topographic Station, you need to have an open project or nothing
opens.

To Import as Topographic Station:

1. Inthe Surveying Network Import dialog, customize the opening parameters to fit the survey network file to open.
2. Click OK. The Surveying Network Import dialog closes.

&kans E E

& WorkSpace (1 project)
=¥ ProjectA *

----- &1 IW2495TCR782.1_Scan_006

.3 IW2495TCR782.1_Scan_007

) TopoStation System

TopoStation System - =1

Marne Target Type

7@ 200 Unmatched TopoPoint

3 G 207 Unmatched TopoPoint

S % 202 Unmatched TopoPoint

Er LY Unmatched TopoPoint

S % 205 Unmatched TopoPoint

1 - A topographic station 2 - A set of TopoPoints

Note: The processing mode will automatically swap to Registration. The Scans Tree is by default selected.
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Note: When you open a file to import topopoints, Real\Works does not create a new Topographic Station if there is already
one in the project. Topopoints from different files will be under the same Topographic Station. Also, if there are some points
in your project, you cannot import new ones with the same names and the same positions than those that already exist.

5.1.8.2 Import in an Existing Station

To import a Surveying Network ASCII format file in a station as unmatched 3D Points, you need to have an open project.

To import in an existing station:

® |n the Surveying Network Import dialog, do one of the following:

= |mport the surveying network file as a Topographic Station filled with Topopoints (see Import as a Topographic

Station).

= |Import the surveying network file as 3D points in a station.
Check the In a Station (Fill with GeomPoints) option.
b. Click on the In a Station (Fill with GeomPoints) pull down arrow.
c. Choose a station from the drop down list.
d. Customize the parameters for the Surveying Network ASCII format file to open.
e. Click OK. The Surveying Network Import dialog closes.

& WorkSpace (1 project)

E**.;; Projectf

1) V2495 TCR7A2.1_Scan_D06

----- ] IW2495TCR782.1_Scan_007

o

IW2495TCR782.1_Scan Ol = -

Mame Target Type

T4 200 Unmatched 3D Point
T 201 Unmatched 2D Point
4202 Unmatched 3D Point
T4 2 Unmatched 3D Point
W 4 205 Unmatched 3D Point
{‘;&ﬁprwim Scan

F B Scan 1 TZF Scan

{?L@:Targeﬂ Unmatched Spherical Target

et em

Notes:
®  The processing mode will automatically swap to Registration. The Scans Tree is by default selected.
= When importing a Surveying Network ASCII format file, you need to have at least a station within your project. Other-
wise the In a Station (Fill with GeomPoints) option is dimmed.

Caution: You are able to import points having the same names and the same positions as much as you like.

5.1.9 SIMA ASCII Files

RealWorks supports SIMA ASCII format files (Japanese survey file format). A file in such format (with sim extension) can
be opened (or imported) in RealWorks. If no project is open, the Add to Project option in the Open dialog is grayed out and
you are restricted to opening. If there is an opened project, the Add to Project option is enabled and default checked. Each
file will be opened (or imported) as a topographic station and each point converted to an unmatched Topopoint.

Note: RealWorks will swap for the Registration processing mode after opening such a file.
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Tip: You can display (or hide) the Topo Point's 3D Labels by clicking the Display 3D Labels icon in the Station Makers
group on the View tab.

5.1.10 AutoCAD Files

RealWorks can open drawings in DXF (Drawing eXchange Format) or DWG (DraWinG) file format. The DXF file format is
an ASCII file format which describes CAD data defined by AutoDesk. This file format facilitates the exchange of CAD data
between two different programs. The DWG file format is the binary file format from AutoCAD and AutoCAD LT.

To open a DXF (or DWG) format file:
1. Onthe Home tab, click the Import icon. A list drops down.

2. Selectthe Openicon. The Open dialog appears.
3. Select AutoCAD Files (*.dxf; *.dwg) from the File of Type field.
4. Navigate to the drive/folder where the DXF (or DWG) format file is located.
5. Click on the DXF (or DWG) format file's name to select it.
6. Click OK. The DXFFile Import (or DXFFile Import) dialog opens.
DXF file import “
[#F unit of length: Millimeters W

Advanced functionality

Merge each 30 Face of the zame layer inta a mesh

[ ] Merge each 3D Point of the same layer into a cloud

0k, Cancel

7. Click on the DXF Unit of Length (or DXF Unit of Length) pull down arrow.
8. Specify a unit of measurement to apply from the drop down list.

9. Choose between Merge Each 3D Face of the Same Layer into a Mesh and Merge Each 3D Point of the Same Layer
into a Cloud.

10. Or check both options.
11. Click OK. The DXFFile Import (or DXFFile Import) dialog closes.

Caution: A warning message appears if the DWG (or DXF) format file to open (or import) contains entities with no equi-
valent in RealWorks. These entities will not be opened (or imported) in RealWorks.

Note: If there is no project open, you can only open a DWG (DXF) format file. The Add to Project option in the Open dialog
is dimmed.

A set of model groups is created and put under a project rooted under the Models Tree. Each model group contains all 3D
faces (or 3D points) of the same layer - each opened as a mesh of two triangles (see A1) (or as a 3D point object (see B1
and B2)).
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tkSpace (1 project)
Project
i'—_.‘D Mordre_3d test
.21 b_maal_100

7] b_tekst 100

.33 Defpoints

..["] STRUCTURES-

a Tunnel
List
@ Tunnel -
Type

T: Mame
Geometry

3 <@ OBJECT2—|M
'?“@GEJECTB " Color of Geometry
iy Center

< OBIECT4

Mame

M Mumber of Vertices
|_ Mumber of Triangle O

A1 - Amesh has been created for each 3D face

IrkSpace (1 project)
Project
ECI Mordre_3d test
.21 b_maal_100

.77 b_tekst_100

Wiy | Defpoints

.77 STRUCTURES

a Tunnel

Tunnel - -
Mesh

OBJEC

HR:1=

143.46

Type

OBJEC Mame T Mame
Geometry

[]re :Q:@OEJECTE— b Color of Geametry
140,34 Center

= Mumber of Vertices
= MNumber of Triangle

A2 - A mesh has been created for all 3D faces of the same layer

hesh

irkSpace (1 project) B irkSpace (1 project]
Project _ |Project
=-1 7500B992 Scans Adj_f EI{:I 73008992 Scans Ad)_fi
L3 ALL -0 ALL
.21 TRIMBLE ‘... TRIMBLE
List List
Project TRIMELE -
Mame Type MNu Mame Type
i B Project Cl..  Pro.. 0 3 <+ OBJECT12643 3D Point
(175008992 ... Gra... % + OBJECT12644 3D Point

B1 - The Project Cloud is empty of points B2 - Each 3D point is opened as an object of 3D

point
There are two options in the DXFFile Import (or DWG File Import) dialog. The first when checked allows merging of all 3D
Faces of the same layer into a mesh (see A2) and the second all 3D Points into a Cloud (see B3 and B4)).
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prkSpace (1 project) B4 kSpace (1 project)
! Project . Project
=-{_] 7500B992 Scans Adj_fron =] 75008992 Scans Adj_fr
{j ALL {‘_“| ALL
... ] TRIMBLE ..i5] TRIMBLE
List List
Project bl (i TRIMELE -
Mame Type Mur Mame Type Mur

“J- B Project Cloud  Proj., 114 J: ¢ OBJECTE581 Clo.. 114
(175008992 Sc... Gro...

B3 - The Project Cloud contains points B4 - All 3D points of the same layer are opened and

merged as a unique point cloud

Note: For all 3D Points of the same layer, a station is created and rooted under the Scans Tree.

5.1.11 IXF Files

A file of IXF format (Optech’s laser scanning systems - ILRIS - data format) with ixf extension can be opened (or imported)
in RealWorks. If no project is open, the Add to Project option in the Open dialog is grayed out and you are restricted to open-
ing. If there is an opened project, the Add to Project option is enabled and default checked. Each file will be opened (or
imported) as station(s) put in the Scans Tree and as points put in the current Project Cloud in the Models Tree.

5.1.12 RIEGL Scan Project Files

A file with the .rsp extension is a project file coming from the RIIEGL's RISCANPROTM software. This file is a text file using
an XML structure. It does not contain scan data, but just links to the scan files. All of the scan files are stored in a folder with
the .rdb extension. It is named after the name of the project file. RISCAN PROTM is the companion software for all Ter-
restrial 3D Laser Scanner Systems from RIEGL. RealWorks does support the coloring, georeferencing, registration, etc.
information that is in the .rsp format file. A RIIEGL's RiISCANPROTM project file has the structure illustrated below.
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Q | | projectrsp
|| project.pop

_ || group.att
= projectlog header.dat
|| project.dtd — P2D.1.rds
|| project.bak = PID.2.rds

| VIEWS =

TIEOBJECTS e Eigi:z
~ bl B [ P2D.5.rds
. project.rdb o || P2D.6urds
 DRIECTS — | SCANS— J ScanPos001 | P2D.7.rds
CALERIONS ScanPDsDDEl | P2D.8.rds

) ScanPos003 13061 9_145?35-|_ || P2D.rdx

| ScanPos00d || P3D.rds

ScanPos003 | P3D.rdx

J ScanPos006 || PPCurds
| | status.dat

1 - ARiegl's RISCAN PRO format file 3-Scanfile

2 - Scan file folder 4 - Points file

In RealWorks, if no project is open, the Add to Project option in the Open dialog is grayed out and you are restricted to open-
ing a project file. If there is an open project, the Add to Project option is enabled and checked by default. Each scan file will
be converted to a TZF Scan and put under a station. All are rooted in the Scans Tree as illustrated below.

E sgans EE E
& WorkSpace (1 project)
B ¥ GH2
[ #] ScanPos001-130619_145736
2] ScanPos002-130619_150057
- 8] ScanPos003-130619_150725
-{#] ScanPos004-130619_151510
[ #] ScanPos005-130619_152115
- 2] ScanPos006-130619_152717

List

ScanPos001-130619_1457 = -
Marne Target Type Mumber of points
% B 5can 1 TZFScan 2779316

Note: RealWorks is being able to support the new RIEGL's point pout database format (RDB 2.0).

5.1.13 Z+F Scan Files

Data acquired by a Z+F 3D laser scanner can contain colors (or not) depending on how it has been acquired. For a given
data set, there are three types of files that come out of the scanner: ZFPRJ for project file, ZFS for scan files and ZF| for
image container.
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If the data has been acquired with no information of colors, only the ZFS format files are required. They can be opened (or
imported) directly into RealWorks. If the data has been acquired with colors taken by a Z+F camera (integrated or external),
the three types of files have to be processed in the Z+F LaserControl software which provides in return panoramic images,
in PNG or JPEG format. The color information is then stored in the panoramic images. If the data has been acquired with
colors taken by an external digital camera on a nodal point adapter, the images that come out the camera have to be pro-
cessed in a 3rd party software (PtGui, Autopano Giga).

In the last case, the panoramic images need to be:

=  Be located in the same directory of each scan file (ZFS).
® Have the same name as the scan file (ZFS) followed by "Underscore and color".
®= Have the same dimensions (in pixels) as the scan file (ZFS).

In RealWorks, if no project is open, the Add to Project option in the Open dialog is grayed out and you are restricted to open-
ing a scan file. If there is an opened project, the Add to Project option is enabled and checked by default. Each scan file
(ZFS) will be opened (or imported) as a TZF Scan put in a station in the Scans Tree.

5.1.13.1 Z+F Import Filters

The Z+F Import Filters dialog opens when you load a ZFS format file into RealWorks. From this dialog, you can choose a
set of filters to apply to points in order to keep those required, and filter out those that are noisy or badly acquired, etc.

Intensity

i 0,030009
Filter by Intensity o i
NEic 100,000000 | o
Range
Filter by Range Min 0.50m
M 137.32 m
ax
Mixed Pixels
Pixel &
[ | Filter Edge Paints e
Angle 2,00 =
Angle Selection
Filter Bottom
Angle oo

Remove Isolated Points
Remove Bad Lines

Remove Scan Outer Boundary
Remove Points at Range Discontinuities

|:| Remove Lines at Tilt Discontinuities

Filter by Intensity
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This filter, when it is chosen, discards pixels that are below the Min. value and above the Max. value in terms of Intensity.
These two values are defined in percentage by the user. The default values depend on the type of the scanner.

Filter by Range

This filter, when it is chosen, discards pixels which are not in the defined range. The filter is not active when the Min. and the
Max. values are equal to zero.

Filter Edge Points

This filter, when it is chosen, removes pixels, which are on edges of objects and therefore not valid. On edges you have
mixed range values, these range values are often between the foreground and the background (but also possible in front or
behind objects).

Filter Bottom

This filter, when it is chosen, removes pixels from the bottom of the instrument (Nadir) up to a user given angle.
Remove Isolated Points

This filter, when it is chosen, removes pixels which have no valid neighbor.

Remove Bad Lines

This filter, when it is chosen, deletes the first scan lines of recording, marked by the scanner as “bad” due to laser warm-up
procedure at the early beginning of the scan (first few scan-lines).

Remove Scan Outer Boundary

This filter masks pixels at the outer borders of the scan. The first and last line and the first and the last pixel of each line are
filtered.

Remove Points at Range Discontinuities
This filter detects jumps in range and filters out pixels.
Remove Lines at Tilt Discontinuities

This filter, when it is chosen, removes lines which show too big tilt changes.

5.1.14 LAS and LAZ Files

The LAS file format is a public file format for the interchange of 3-dimensional point cloud data between data users. It is bin-
ary-based. The LAS format has several versions: 1.0, 1.1, 1.2, 1.3 and 1.4. RealWorks is able to import files from all of
those versions.

The LAZ format is a compressed version of the LAS format. Everything that is in a LAS file is also a LAZ file. The difference
is that the LAZ format offers a compression rate which is 5 to 20 times greater than the LAS format, thus providing smaller
files.

Note: LAZ files share the same version numbers as LAS files. RealWorks is also able to import LAZ files from all of those
versions.

Points in LAS/LAZ files can have intensity and/or color information. They can also have none of them. RealWorks behaves
as described below:

= |f color is present without intensity, color is used to create intensity value.

= |fintensity is present without color, a gray scale is applied to color.

= |f color and intensity are present, both attributes are applied to color and intensity.

® |f no color and no intensity are present, all points are rendered in white, in color and in intensity mode.

Note: LAS/LAZ format from 1.0 to 1.3 support at most 4 billion of points. LAS/LAZ 1.4 does support virtually infinite point
cloud size (over 4 billion of points), however the current version of RealWorks does not support importing LAS/LAZ files
with more than 4 billion points.

The 1.2 and 1.4 LAS format versions support natively the classification of point clouds. Both standards contain a slight dif-
ference in terms of number of layers.
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The import of a LAS format file, in version 1.4, should not create any issues as RealWorks sticks to the LAS 1.4 spe-
cification for point cloud classification. All valid classes (or layers), once imported, will match the same valid classes in
RealWorks, with the same meaning.

The import of a LAS format file, in version 1.2, is slightly different. All valid layers from 1.2 which will match the same valid
layers in RealWorks, except for the layers ID 8 and ID 12 (from 1.2), which are "Reserved" layers in 1.4. They will be then
imported as an "Unclassified", layer (ID 1).

The LAZ file format is a compressed LAS 1.2 file. The same class limitation is also applied to it. Importing from LAZ is the
same as importing from LAS 1.2.

Note: For LAS 1.4, in addition to meter distance units, you can now work with international foot and US survey foot distance
units.

5.1.15 E57 Files

The E57 format is a file format specified by the ASTM (American Society for Testing and Materials), an international stand-
ards organization. It is compact and vendor-neutral. It was developed for storing data (Point Clouds, images and metadata)
produced by 3D imaging systems such as laser scanners. Such format enables data interoperability among 3D imaging
hardware and software systems and is not dependent on proprietary formats for storing and exchanging data.

The E57 format supports two types of data: Gridded Data and Non-Gridded Data. Gridded data is data which is aligned in
regular arrays. An E57 format file can have an individual scan or several scans within.

5.1.15.1 Gridded Data

An E57 format file with gridded data can be open as a project or be imported into an existing one. In the first case, an inform-
ation dialog is displayed. This dialog prompts you to create and save the project into the Trimble RWP format.
® A project and a station are created and rooted under the Project Tree. The project is named according to the given
name. The station takes the name of the E57 format file.
® |n the case of a multi-scans file, there are as many stations as there are scans within the E57 file.

|ﬁ 5cans E@ E

& WorkSpace (1 project)
=-*: ProjectA
L[ 8] ChurchMultiscan(

® A TZF Scanis created and put under the station.
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EScansl EE E

& WorkSpace (1 project)
£ %z ProjectA

EE ChurchMultiscan(
l:ﬁ_-l ChurchMultiscant

" ChurchMultiscan0 - -
Marne Targ... Type Murmnber of pu:uintsl
¥ ﬁs.:an 1 TZF Scan 41 289573

= A project file and a project folder are created, both named according to the given name, with the respective RWP
extension and the RWI extension.
= Under the RWI folder, a scan file with the TZF extension is also created.

Marne Date modified Type
| Projectf.rwi 20/03/2014 11:12 File folder
Projecti.rwp 20/03/2014 11:07 RealWorks Project
® |n the case of a multi-scans file, there are as many TZF Scan files as there are scans within the E57 file.
ProjectA.rwi
Marme Date modified Type

ChurchMultiscan(.tzf 20/03/201410:33  TZF File
@ ChurchMultiscan?.tzf 20/03/2014 10:57  TZF File
{%] ChurchMultiscan2.tzf 20/03/201411:00  TZF File
@ ChurchMultiscan3.tzf 20/03/201411:03  TZF File
%] ChurchMultiscand.tzf 20/03/201411:07  TZF File

Caution: The default mode is Production. You have to switch to Registration to see the result(s).

Note: The conversion (of an E57 format file with gridded data) to a TZF Scan file can fail. If this case occurs, the file is then
considered as a non-gridded file.

Note: The project will be automatically saved at the end of the conversion(s).

The color information in an E57 format file is preserved when converting (the E57 format file) to a TZF Scan.

5.1.15.2 Non-Gridded Data

An E57 format file with non-gridded data can either be opened as a new project or imported into an existing project.

= A project is created and rooted under the Project Tree. The project follows the naming convention of ProjectX where
Xis its order.
Non-gridded data is imported as a Cloud. All of its points are put in the Project Cloud.

= A station and a scan are created in the Scans Tree.

= A project file and a project folder are created, both named according to the given name, with the respective RWP
extension and the RWI extension.

= Under the RWI folder, a RealWorks scan file with the RWCX extension is also created.

Trimble RealWorks User Guide | 74



PERFORM BASIC OPERATIONS

Note: The project will not be saved. You have to save it manually.

5.1.16 PTX Files

PTX is a file extension for laser scanning files. It is ASCII based. If there is no project, an information dialog appears for
each PTX format file. This dialog informs the user that he needs to first create and save a project into the Trimble RWP
format.

= A project and a station will be created and rooted under the Project Tree. The user has to give a name to the project
while the station takes the PTX format file name.
A TZF Scan is also created and put under the station.
A project file and a folder are created. Both are named according to the name given by the user, with a RWP exten-
sion for the first and a RWI extension for the second. Under the RWI folder, a scan file with the TZF extension is also
created.

Notes:
®  The processing mode will automatically switch to Registration. The Scans Tree is selected by default.
= A PTXformat file can be either opened as a single project or imported into an existing project.
®  The project created within RealWorks is saved in the database.

PTX format files may contain several scans in the same station. RealWorks converts all the scans and creates TZF Scans,
one per scan, in the same station in the RealWorks project. The color information in a PTX format file is preserved when
converting (the PTX format file) to a TZF Scan.

5.1.17 PTS Files

PTS is a file extension for laser scanning files. It is a non-gridded ASCII based format. A project and a station per PTS
format file will be created and rooted under the Project Tree. The project is named ProjectX where X is its order. The station
has the PTS format file name. Under the station, a scan named ScanX where X is its order is created. In the case of a PTS
file with multi-scans, each scan is imported as a station.

Note: The processing mode will automatically switch to Production and the Models Tree selected by default.
Caution: The created project is not saved in the database; the user has to save it manually, otherwise it will be lost.

Once the project is saved, a RealWorks project file and a folder are created. Both are named according to the name given
by the user, with a RWP extension for the first and a RWI extension for the second. Under the RWI folder, a scan file with
the RWCX extension is also created.

5.1.18 DotProduct Files

DP is an extension for highly compressed files provided by a DPI-7 System from the DOT Product company. One file con-
tains several registered frames and RealWorks imports them all at once in one single scan.

5.1.19 Autodesk FilmBox Files

The FBX file format is a proprietary format, owned by Autodesk. It is used to provide an interoperability between applic-
ations when creating digital contents. The FBX entities you can import into a Trimble RealWorks project are given here-
after: Mesh, NURB, Surface NURB and Patch.

A Patch is a surface made from spline curves. NURB, stood for Non-Uniform Rational Basis Spline, is a mathematical
model commonly used in computer graphics for generating and representing curves and surfaces.

Each FBX entity is notimported as it is but is first converted into a FBX mesh and then into a RealWorks mesh entity, with
the information of name, color, position and orientation.

In the FBX format, the position and the orientation of an object are expressed in a right-hand coordinate system with the Y-
Axis directed to the Up. RealWorks has also a right-hand coordinate system, but with the Z-Axis directed to the Up instead.
When exporting, a conversion will be performed so that the views (Front, Up, Left) are identical in RealWorks and in the
FBX format.
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The FBX File Import dialog opens when you import a FBX format file into RealWorks. You have to determine in which unit of
measurement the coordinates in the FBX format file are expressed. Once imported, a mesh entity is created and put under
a folder in the Models tree.

Note: Once the RealWorks project is saved, a SQL database (a file with the DMT extension) is created under the RWI
folder. This database records all the operations you perform on geometries.

Note: All FBX meshes are imported in RealWorks, but the hierarchy in the FBX scene graph is ignored.

5.1.20 TDX Files

The TDX format is a format which enables the exchange of data between Trimble Business Center and Trimble RealWorks.
Scan data (scans, stations, and leveling information, and images) is imported into RealWorks.

5.1.21 X7 Data Files

Trimble RealWorks supports data files coming from a Trimble X7 3D laser scanner. These files are in TZF and TCF
formats, respectively for scan data and for image data. You can import a TZF format file into Trimble RealWorks by select-
ing Import / Open from the Home tab or by dragging and dropping the file into the program. For each imported TZF format
file, a unique station is created, with a TZF Scan inside.

An imported TZF format file contains the following information:

= Auto-Leveling: When the Auto-Leveling option has been enabled when acquiring scan data, a Tilt measurement is
performed to measure the horizontality of the instrument. If the result is within a range of +5° and -5°, Trimble
RealWorks creates a "Leveled" station (blue color). If the result is out of the +5° and -5° range, Trimble RealWorks
creates an "Unleveled" color (yellow color). In both cases, Trimble RealWorks applies a compensation to the scan
data*. When the Auto-Leveling option has been disabled when acquiring the scan data, Trimble RealWorks creates
an "Unleveled" station (yellow color), and does not apply any compensation.

= White Balance Correction: There are several correction modes for the white balance that can be set when acquiring
image data. For the Auto mode, no correction will be applied to the images during the acquisition but done in
Trimble RealWorks when processing the colorization of the scan data. All the TCF format files will be merged with
the TZF files after the data processing. So if the user hasn't made a copy of its original data sets, it is not possible to
go back. For the other modes, the chosen correction will be applied to the images during the acquisition.

®  Scan and image IDs.

= |MU.

(*) Such Tilt compensated data (leveled) must be re-projected only before point eradication and upon the user's request. A
re-projection consists of correcting the significant shift between a pixel on the 2.5 Preview image (TZF Scan) and the 3D
Point that is behind by re-projecting each 3D Point onto its related pixel.

5.1.22 X7 TDX Files

A project, when exported to the TDX format from Trimble Perspective, contains the following:
= A TDX format file (Trimble Data eXchange format).
= Asetof TZF format files (one per station). A scan can be colorized (or not) and may have different resolutions.
= A setof TCF format files (one per station) if the images have been acquired.
® A setof TPF format files (one per created panorama in Preview Quality (or High Quality) resolution and per station).

To import a TDX format file into the application, select Import / Open from the Home tab or by drag and drop the file into the
application. The application creates a new project and prompts to save it first. Once done, the TDX Processing dialog
opens. choose one of the following

= Sampling by Step: A method in which one point is taken into account at each defined Step vertically and horizontally
in the 2D image data (TZF Scan).

®  Spatial Sampling: A method to obtain a point cloud with a homogeneous spatial density. First define the parameter
(distance value in the current unit of measurement).

®  Generate Preview Scan: An option to create a scan by getting points, not from the TZF Scan but from its Preview,
and by computing the normals on the points. The created scan is always nhamed Preview, containing about two mil-
lion points.
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= Filter by Range: A filter that discards pixels which are not in the defined range. The filter is not active when the Min.
and Max. values are equal to zero.

®  Generate Panorama Image: An option to create a JPG format image from the High Quality panorama for each sta-
tion.

Click Start to process:

®  For aleveled station created in Trimble Perspective, the application creates a leveled station (blue color). For an
unleveled station, an unleveled station (yellow color) is created. Each station is named according to the name set in
Trimble Perspective.

= For aregistration set created in Trimble Perspective, the application creates a group and puts all the created sta-
tions belonging to the same registration set in the group. This group is named according to the registration set
name.

@ Scans | = i)
& WorkSpace (1 project)
E*:*;;;. Project D

‘@

®  For a created station, the application associates a TZF Scan, a sampled scan (or preview scan), and / or a set of six
station images, and / or an annotation entity and its linked image.

- If the imported station has a High Quality panorama and its scan is not colored, the High Quality panorama is used
to colorize the scan, create the set of station images and the JPG panorama image.

- If the imported station has no High Quality panorama and its scan is not colored, a temporary High Quality pan-
orama is created and used to colorize the scan, create the set of station images and the JPG panorama images.

- If the imported station has no High Quality panorama and its scan is already colored, the set of cubical images and
JPG panorama image are created from the color information found on the colored scan.

- If the imported station has no High Quality panorama and its scan is not colored (no TFC format associated), no
set of station images and JPG panorama image are created.

- In all cases, the TFC format file is merged with the TZF format file.

WorkSpace
" Seans | = -

& WorkSpace (1 project)
=-#* Project D

= T E- B
Marne Type
L&l Bridge Fontenay-s-Bois_1_back Image - Matched
4 ¥ 4

) Bridge Fontenay-s-Bois_1_bottem  Image - Matched
& Bridge Fontenay-s-Bois_1_front Image - Matched

& Bridge Fontenay-s-Bois_1_left Image - Matched
& Bridge Fontenay-s-Bois_1_right Image - Matched
& Bridge Fontenay-s-Bois_1_top Image - Matched
¢ ﬁpreviaﬁ Scan

& EScan 1 TZF Scan
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= Annotations and precision points created in Trimble Perspective are imported as annotations in RealWorks, each
with a 3D position, a name, a comment and a linked image.

- Those that have been set for a georeferencing use are put under the Target Annotations folder in the Targets
Tree. Those that have not been set for a georeferencing use are rooted in the Target Tree. Select an annotation
from the tree and display its properties to edit its name, color and description.

WorkSpace

“E = P Annotations

& WorkSpace (1 project)

L #: Home 2.tdx

La P = B

Mame Color  Station  Type

Q@ Al . 1 Annotation
@ Qa2 . 1 Annotation
Q@ orror I Annotation
¢ Qrroz I 1 Annotation
& Q PPOD3 1 Annoctation
& Q PP O 1 Annotation

- Only for those that have been set for a georeferencing use, a survey point is created per imported annotation (or

precision point). All survey points are put under the Unmatched folder in the Targets Tree and under the station they
belong to in the Scans Tree.

- If the imported TDX project has been georeferenced in Trimble Perspective by pairing annotations (or precision

points) with control points, RealWorks creates a TopoPoint per control point and put them all under a Topographic
station in the Scans Tree,

WorkSpace

@ Scans | w L

& WorkSpace (1 project)

- ¥ Home 2.tdx *
=1 Reg. Set 1

™ "T" E' F

Mame Target  Type

@ CPO01 CPO01  TopoPoint
) € CPO02 CPO02 TopoPoint
) € CPO0O03 CPOD3 TopoPoint
i S CPO04 CPOM  TopoPoint

- A matched pair of annotation (or precision point) and control point is put in a folder named by the control point

Trimble RealWorks User Guide | 78



PERFORM BASIC OPERATIONS

name.,

o “w.Targets | @
& WorkSpace (1 project)

FERE ==

Mame Staticn Type

) @ CPOD4 TopoStation TopoPoint
@ =oprond 1 Survey Point

If required, you can create some groups under the tree to organize the imported annotations. In the Annotations
Tree, you can select and delete an annotation, copy an annotation and paste it to the same location or to a new loc-
ation, or cut an annotation and paste it to a new location. If an image is linked to an annotation, you can either open
the image in an independent window or display it as a thumbnail in the 3D View.

® | abels assigned to a station in Trimble Perspective are concatenated in one line once imported into Trimble
RealWorks. You can visualize and edit (rename or delete) the imported labels, on the Operator Labels line after dis-

playing the properties of the station.

Properties
Type Station
Mame 2

Operator Labels Doc. Room; OA Room

Time at the Beginning

®  You can use the Find feature to sort the created stations by assigned labels, by name and leveling status. You need
to be in the Registration module, and press Ctrl + F. With the Find dialog opened, ensure to choose "Station" as
Type. For leveled stations, type 'True" in the Find What field, and "False" for unleveled stations.

Find ‘A/hat -

Type Station -

searchin property: | Name o
Instrument Levelin

[ I tdatch casze M

] Curent Group

5.1.23 IFC Files
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IFC stands for Industry Foundation Classes, the set of internationally standardized object definitions for use in the con-
struction industry. IFC is developed as an open standard by buildingSMART.

® |f no project is opened, a new one is created. Otherwise, the IFC models are imported under the currently opened
project below a group named "New Group".

Each IFC model is imported as a unique mesh.

Color information is imported.

Hierarchy information is not imported.

Classification type is imported and appears in the entity name (Beam, Column, Stair, etc.).

Unit of measurement is always in meters.

5.2 Open a Project File

A project file can be opened by using the Open dialog, or by selecting the Recent Files from the File tab. The ten last
opened files are listed at the right panel of the File tab. As a shortcut, you can open any of them just by selecting it in this
menu.

To open a project file:

Select Open ' in Home > Import/Export > Import. The Open dialog opens with the Add to Project option dimmed.
Select a file type from the File of Type field.

Navigate to the drive/folder where the file is located.

Click on the file to select it. Its name appears in the File Name field.

Click Open. The Open dialog closes.

S

Tip: You can use the shortcut key Ctrl + O (or click Open in the Quick Access Toolbar) to pop-up the Open dialog.

You can also drag and drop to open a project file into RealWorks. If RealWorks is not already open, this operation will open
it. Only one project file can be dragged and dropped at a time. If it is already open, you can drag and drop a set (of project
files).

If no project is open in RealWorks, there is no difference in the result between opening a set of project files (through the File
/ Open menu) and dragging and dropping a set of files into RealWorks. In both cases, a project and a set of stations* are
created. For each project file, a scan is created and put under its related station*.

If there is a project already open in RealWorks, the result is the same. But in the first case, you can decide to open the pro-
ject files into the open project (or not). In the second case, you can only open the project files into a new project.

Notes:
= For files of certain types, you cannot drag and drop a set of projects into RealWorks when there is no open session.
®  Projects are ranked by alphabetic order in the Project Tree in the WorkSpace. They are ranked from their opening
order in the List window.
®  You can abort the opening of a project by pressing Esc.
=  When you open a project previously saved in RealWorks format or in PointScape format or in JobXML format for
which images are missing, a warning message appears and all missing images are listed.

Note: (*) Except for TZF format files.
Note: You can also open a project by selecting from Open an Existing Project from the Start Page. When you try to do so
within a tool that is already open, a warning appears and prompts you to close the tool prior to loading a new project.

5.3 Import a Project File

A project file can be imported into an existing project by using the Open dialog.

To import a project file:

Select Open in Home > Import/Export > Import. The Open dialog opens with the Add to Project option dimmed*.
Select a type of file from the File of Type field.

Navigate to the drive/folder where the file is located.

Click on the file to select it. Its name appears in the File Name field.

Keep the Add to Project option checked.

ar b=
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6. If there are several projects, click on the pull-down arrow.
7. Choose a project from the drop-down list.
8. Click Open. The Open dialog closes.

Tip: You can use the shortcut key Ctrl + O (or click Open in the Quick Access Toolbar) to pop-up the Open dialog.

5.4 Connect to Mobile Device

A fast way to open (or import) a file from a Trimble data collector such as a Recon™, TCU™ or TSC2™ in RealWorks is to
connect and synchronize the Trimble data collector with a desktop computer (or laptop). Only a file of RAW (from the
Trimble Survey Pro™), JOB (from the Survey Controller™ software) and JobXML (from the Trimble Survey Controller™,
Survey Manager™ or Survey Pro™ software) extensions can be opened (or imported) in that way.

Microsoft® ActiveSync® is a software program that comes with your data collector when you purchase it. This program
allows you to synchronize the information on your data collector with the information on your desktop computer (or laptop).
Synchronization is done by comparing data between these two computers and updates both of them with the most recent
information. ActiveSync® is already integrated into the operating system on your data collector. However, you must install
ActiveSync® on your desktop computer (or laptop). You can install the software from the CD that was shipped with your
data collector or you can download the current version of ActiveSync® from the Microsoft® website.

To connect to a mobile device:

1. Connect a Trimble data collector to your desktop computer (or laptop). For more details, please refer to the doc-
umentation that comes with your data collector.
2. Power the Trimble data collector On.
= |fthere is no project open, the Connection to Mobile Device dialog opens and the Add to Project option is grayed
out. You are restricted to opening a file.
a. Navigate to the drive/folder where the file is located.
b. Click on the file to select it. The Open button becomes active.
c. Click on the Open button.
=  |fthere are one or more projects open in RealWorks:
a. Select the Connect to Mobile Device in > Home > Import/Export > Import. The Connection to Mobile Device
dialog opens and the Add to Project option is available and default checked.
Navigate the Drive / folder where the file is located.
Click on the file to select it. The Open button becomes active.
Keep the Add to Project option checked.
Click on the pull down arrow and choose a project from the drop down list.
Click on the Open button.

-~ 0® ao0T

Note: The path to the file to open (or import) as well as the dialog box size are persistent. This means that they remain
unchanged till the user changes them.

5.5 Import FLS Files

To import FLS files:

1. Select Import FLS Files in Home > Import/Export > Import. The Import FLS Files dialog opens. All drives (of your
computer) are by default listed (when the dialog opens for the first time).
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w

B Import FLS files >
Mame Size Date M. Cancel
FARQ_Scan_0D0D.... 05727413
FARD Scan_001... 05/27/13
RawScans 09,2012
Revisions 09/2012
WaorkspaceData 092012
Add ta project: Project2 )

Navigate to the Scans folder where all the FLS files are located.
Select the Scans folder. The Import button becomes enabled.
Do one of the following:
= Click Import. The Import FLS Files dialog closes. All FLS files from the Scans folder will be imported.
Or
Select the FLS folders to import one by one.
= And click Import. The Import FLS Files dialog closes.
Note: The Open button becomes enabled if the selection (from the Import FLS Files dialog) is a drive (or a
folder). It swaps from Open to Import when you select a FLS folder (or a FLS file).
Note: The path to the FLS folders (or FLS files) to import in the dialog is persistent. This means that it remains
unchanged till you change it.
If there is one (or more) project(s) open in RealWorks, the Add to Project option is enabled. You can then choose a
project to import (the FLS files) from the drop-down list.
If there is no project, a dialog appears and informs you that you need to first create and save a project into the
Trimble RWP format.
Instead of importing systematically the information related to the Color, GNSS, and Tilt and Compass when they are
found in the FLS file, the FLS Import Options dialog lets the user choose the option to import. This dialog opens
once, even if there are several FLS files selected.
- Force Full Scan: This option enables you to create an uncropped TZF Scan, by keeping empty pixels. Empty
pixels are on outdoor scans with large pieces of sky (Zenith) and no tall objects foreground (Nadir).
- Equalize Luminance: Equalize point cloud luminance. This enhances the visual perception of the luminance but
might slightly affect the auto-extraction performances.

FLS import options X

Information to be imparted (if found).
GMNSS

Tilt and Compass

Color

[ ]Force full scan

[ ] Equalize luminance

Cancel
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A project and a set of stations (one per file) are created and rooted under the Project Tree. You have to give a name
for the project while each station is named according to the file name.
A TZF Scan (one per file) is also created and put under its related station.

T
@ Seans| m = General

@ WorkSpace (1 project) = |5can Information
E‘*ﬁ ProjectAB File Path D:\To Delete\ProjectAB.n
_.{@ FARO_Scan_00D Type Full Scan
- - Density

Date of Creation
Date of Completion

FARO_Scan_000 Operator Name
Starting Scan Temperature (I
Mame Type Final Scan Temperature (Inte

PP

) 0
¥ ﬁﬂcan 1 TZF 5can L Converted from .fls file,

A project file and a folder are created. Both are named according to the name given by the user, with a RWP exten-
sion for the first and a RWI extension for the second. Under the RWI folder, a set of scan files with the TZF exten-
sion is also created.

Note: The processing mode will automatically switch to Registration. The Scans Tree is selected by default.

Caution: Do not rename the extension (FLS) of the folder which contains the FLS format file to open. Otherwise, an error
dialog opens and warns you that the FLS format file has been removed (or deleted) from its previous location.

Note: When a scan has been acquired with color, the FLS file that results is colored. The TZF Scan, created by opening (or
importing) such an FLS file, is colored too. You may see the color information by displaying the TZF Scan's properties (only
if the Property window is open).

Tip: When importing FLS format files into an existing project, the project is automatically saved once the import is com-
pleted.

Caution: The Import FLS Files feature is not available in RealWorks Viewer.

5.6 Import Image

Image files in JPEG, BMP (only of 24-bit depth) and TIF formats can be imported into an existing project. An imported
image is rooted under the Images Tree. If you attempt to import an image of a format other than those mentioned above, an
error message appears

To import an image into a project:

1. Select a project from the Project Tree.

Select Import Image in Home > Import/Export > Import. The Import Image dialog opens.
Select the right image type from the File of Type field.

Navigate to the drive/folder where the image file is located.

Click on the file to select it.

Click Import.

o0k wd

Note: Only RGB TIF files can be imported into RealWorks. If you attempt to import a TIF format image of a color space
other than RGB, an error message appears

Note: You need to have a project loaded in RealWorks. Otherwise, the Import Image feature remains dimmed.

5.7 Open Scan Explorer
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Trimble Scan Explorer is a plug-in hosted in RealWorks. It is a navigator dedicated to handling and navigating large data-
bases from which the user can extract and send data to RealWorks or to a specific file format. The Scan Explorer feature is
available with the following types of license: Viewer, Starter, Core, Performance and Storage Tank.

To open Scan Explorer:

1. Select either a project or a station (or set of stations).

2. Select Open Scan Explorer " in Home > Scan Explorer.

Warning: A message appears if one (or more) TZF format file(s) is (or are) missing in the project (loaded through
RealWorks or if the project is not compatible with Scan Explorer.

Notes:

= |fthe TZF format file(s) has (have) not been yet processed, the Processing TZF Scans dialog opens and
prompts you to proceed to do so.

= Allleveled TZF Scans will be automatically re-projected during the Post-Processing step.

Tip: You can also open Scan Explorer first, and load a project into RealWorks.
Note: You will be prompted to close Scan Explorer first in case you intend to merge two projects into RealWorks.

Note: Within Scan Explorer, the Create Entities in RealWorks and Create Entities in SketchUp w features are
available with the Performance and Storage Tank licenses. For more information, refer please to the Trimble Scan Explorer
documentation.

Note: It is now possible to open Trimble Scan Explorer from the main Trimble RealWorks window without the need to first
save the project.

5.8 Open SketchUp

The Open SketchUp @ feature is available with the Core, Performance and Storage Tank versions of RealWorks. This fea-
ture is enabled only if SketchUp Pro 2014 or above (until SketchUp Pro 2021) is installed on your computer. Otherwise, it
remains dimmed. The feature, when selected, starts SketchUp and allows you exporting an existing geometry, either from
RealWorks to SketchUp (by selecting the Export to SketchUp feature) or with Trimble Scan Explorer opened nearby (by
selecting Create Entities in SketchUp).

To open SketchUp:

1. Select either a project or a station (or set of stations).
2. Select Open SketchUp in Home > SketchUp.
= |fthe selected project is unsaved, a dialog opens and prompts you to save it.
= |fthere are some TZF Scans in the selected project, you can Open Trimble Scan Explorer and use the Create
Entities in SketchUp feature for extracting and sending entities to SketchUp.

Note: For more information related to the Create Entities in SketchUp feature, please refer to the Trimble Scan Explorer for
RealWorks documentation.

To close SketchUp:

SketchUp closes by itself when you close RealWorks. If a change has been done in the project, you will be asked to save
the project, in RealWorks. If some entities have been exported towards SketchUp, you will be asked to save the project, in
SketchUp.

If the connection between RealWorks and SketchUp is lost for any reason, a warning dialog opens. First close the dialog
and then select Reconnect to RealWorks from Plugins menu, in SketchUp as illustrated below.
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SketchlUp >

Connection between RealWorks and SketchUp lost,
| Please select Reconnect to RealWorks from the Plugins menu

@ Sans titre - SketchUp Pro 2021

Fichier Edition Affichage Caméra Dessiner Outils Fenétre Extensions Aide

NG SO v| & A & ¢ ReconnecttoRealWorks

If the connection with RealWorks is broken, a dialog opens and prompts you to first leave SketchUp and then restart it from
RealWorks.

. Connection with RealWorks was broken.
/_Ii Please close SketchUp and start it again in RealWorks.

Caution: If there is no open project in RealWorks, the Open SketchUp feature remains grayed-out.

5.9 Send to SketchUp

You can export either a Geometry or an Ortho-Image to Trimble SketchUp. A geometry created in RealWorks can be of the
following types: 3D point, segment, polyline, composite curve, ellipse, circular arc, plane, plane with holes, extrusion, cyl-
inder, circular torus, rectangular torus, box, pyramid, full sphere, regular cone and eccentric cone. An ortho-image can res-
ult from using the Ortho-Projection tool or as a piece of a Key Plan (Generate Key Plans). When you select a group (or a
project), all entities in the group (or in the project) are exported toward SketchUp.

To send an entity to SketchUp:

1. First, select Open SketchUp by clicking @
Select an entity from the Models Tree.

Select Send to SketchUp @ in Home > SketchUp.
Or

4. Select Send to SketchUp from the pop-up menu.

= |fthe selection is a group (or a project), and if there is a mesh (or an unsupported geometry) in the selection, an
error message displays. The mesh (or unsupported geometry) cannot be exported.

= |fthere is an image in your selection which is not an Ortho-Image, an error message displays. The image cannot
be exported.

= |f a Key Plan has been selected, all related ortho-images except the Preview are exported.

= A Preview, alone, can be exported.

= A geometry is exported in the common layer:
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Layer: |Layer(

[ Hidden v cast Shadows

v Receive Shadows

= An ortho-image is exported in a specific layer.

Image (1 in model)

Layer: IDrthu—Images
MName: 1_5242886.rwv
Resolution: 511 by 558 pixels

Width: ~136?f16 }g

Height: I w149 5167

[ Hidden [T castshadows
¥ Receive Shadows

Caution: The Send to SketchUp feature remains grayed-out if SketchUp has not been opened from RealWorks first and
when you select an entity for which the feature is not enabled.

Note: An error message appears when you try to export while the Welcome to SketchUp dialog is still opened.

Note: This feature requires the installation of SketchUp Pro on your computer. If you have SketchUp Make instead, a mes-
sage appears and warns that this feature is not compatible with SketchUp Make.

Tip: You can cancel the export in progress by pressing Esc.

One good practice is to generate a Top view, a Front view and a side view, export them to SketchUp, and then use them as
background. In SketchUp, set the 'View>Face Type' to X-Ray to be able to view the ortho-images behind the model.

Note: For the Send to SketchUp feature to work successfully, ensure the TCP/UDP port numbers are 2002 and 2003.
5.10 Open AutoCAD

CAD
The Open AutoCAD feature is enabled only if the AutoCAD 2019 (or 2020, 2021 and 2022) program from AutoDesk is

already installed on your computer. Otherwise, it remains dimmed. The feature, when selected, starts AutoCAD and opens
a dialog with prompts. After choosing to load the Trimble ARX (AutoCAD Runtime Extension) plugin into AutoCAD, a new
Drawing file, based on the current drawing template file, opens.

Note: If several versions of AutoCAD are installed on your computer, as only one instance of AutoCAD can communicate
with RealWorks at a time, AutoCAD 2021 is then considered.

Note: The Send to AutoCAD feature is dimmed if you choose to not load the Trimble ARX (AutoCAD Runtime Extension)
plugin into AutoCAD.
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5.11 Send to AutoCAD

The Send to AutoCAD % feature is enabled when a point cloud has been selected, and if the requirements below are
met:

®  AutoCAD has been started from RealWorks (see Open AutoCAD), and,
®  The connection between the Trimble ARX plugin and RealWorks is established, and
= A Drawing file, based on the current drawing template file, opens in AutoCAD.

And if:
= AutoCAD 2019 (or 2020, 2021 and 2020) from AutoDesk is already installed.

Note: When an object having both point cloud and geometry properties has been selected, only the point cloud properties
will be exported to AutoCAD.

The result of the export is a point cloud that displays in AutoCAD. After saving the Drawing file, a DWG format file with a
name given by the user and a folder with RCP format file(s) are created.

5.12 Save Projects

A project, which has not been saved, has an asterisk beside its name in the Project Tree. You can save the project into the
existing project file by using the Save command or into a new project file by using the Save As command.

Caution: When a project has already been updated from an older version of RealWorks to the current version, saving it
under the same name will make it inaccessible under older versions of RealWorks.

Caution: You cannot save (or save as) a project in RealWorks Viewer.

To save a project:
1. Select an unsaved project from the Project Tree.

2. From the Quick Access Toolbar, click the SaveH icon.
Tip: You can also use the shortcut key Ctrl + S.

To save a project as:

1. Select either a saved project or an unsaved project from the Project Tree.

From the File tab, select Save As - i. The Save dialog opens.

Navigate to the drive/folder where you want to store the project.

Enter a name in the File Name field. The extension is added automatically.
Click Save. The Save dialog closes.

ok wd

Note: The TZF Scan Files Management dialog opens if the selected project contains some TZF Scan files (within its RWI
folder). You can then choose between "Copy TZF Scan Files into the New Project" and "Do Not Copy TZF Scan Files, Keep
the Link to the Originals".

5.13 Undo an Operation

You can undo the last operation when the Undo Operation command is available. You can execute multiple-level undo, but
its behavior varies depending on whether you use a command or a tool. When you use a command, the undo will delete its
effects. When you are inside a tool, multiple undo will be applied to all intermediate steps of the tool, including their para-
meter settings and database operations. Once you exit the tool, multiple undo will take effect only on the database oper-
ations carried out by all operations of the tool.

To undo an operation:

1. From the Quick Access Toolbar, select Undo Operation "'-.:-:‘.5 .
2. Continue clicking Undo Operation to remove as many previous operations as necessary.

Notes:
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® You can also use the Ctrl + Z shortcut keys or click the corresponding icon in the Main toolbar.
® The Undo stack is limited to the value defined in Preferences.

5.14 Redo an Operation

If you decide to restore the last operation (or action) you carried out in RealWorks, you can easily do so by using the Redo
Operation command. When the Redo Operation command is unavailable (dimmed), it means that you cannot redo the last
operation (or action).

To redo an operation:

1. From the Quick Access Toolbar, select Redo Operation
2. Continue clicking Redo Operation to redo as many previous actions as necessary.

Note: You can also use the Ctrl + Y shortcut keys or click the corresponding icon in the Main toolbar.

5.15 Close Projects

You can either close a selected project (or all projects). When the project(s) is (or are) not saved, a warning will be issued.
You will be prompted to save (or not to save it (or them)). Note that there is one warning per open project and Close All does
not require selection.

To close the selected project:

1. Select a project from the Project Tree.

2. From the File tab, select Close
Or
3. Select Close from the pop-up menu.

To close all projects:

® From the File tab, select Close All “£,
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DATA ORGANIZATION

A project contains original scanned data and images, and all objects created from the scanned data. In order to make such
data visible to users, we organize them into a Project Tree under the WorkSpace window.

6.1 Project Tree

Each Project Tree is composed of five sub-trees called Scans, Models, Targets, Images and Annotations. At any given
time, only one of them is displayed.

When a project is loaded into RealWorks, it is immediately inserted under the WorkSpace as a named project. Under the
project, you can find two types of nodes Group and Object. An object node is always a leaf node, while a group node could
be either an internal or a leaf node. The organization and manipulation of the group and the object nodes in the WorkSpace
window and the List window are similar to those of the respective File and List windows of Microsoft Windows Explorer.

Note: A project has a layer table. When loading a project in RealWorks, a default layer table with predefined layers is auto-
matically generated. The layer table is based on the LAS 1.4 specification. This means that there is a maximum of 256 lay-
ers per project, and the first layers will be the LAS 1.4 predefined or reserved ones.

Tip: You are able to manage the layers that are in your project. Please, refer to the Managing Layers chapter for more
information.

6.2 Scans Tree

The Scans Tree is only available in the Registration mode. To display it, you have to click on its tab in the WorkSpace win-
dow. This tree is used for organizing the scanning results called Stations, Scans, and/or Images.

It may have as many levels as a project requires. A Scan and an Image are always the leaves of the tree, while a Station is
an internal node. It is important to note that the content of a Station (Scans or Images) cannot be moved to other Stations,
nor can their position be changed inside a Station. This is to preserve the scanning order.

i Scans | = =

& WorkSpace (1 project
_"ﬁg Church Ranch 03202014

_D Mew Group

¢ -3 New Group

. L.l 3] Station 019

.. Station 001

Caution: Images from the Scans Tree cannot be deleted and Scans from which all points have been deleted are erased.
Note: The objects from the Scans Tree have no layer.

RealWorks does support the new functionality of the Trimble TX instrument, i.e., the opportunity that is offered to the user to
work with the same method a surveyor does with a Total Station. If the instrument station has been Leveled and the Instru-
ment Height entered in the field, RealWorks will read and display them properly in the Property window.

The Projected Instrument Position of a leveled station, initially displayed as 3D coordinates in the Property window, is now
symbolized by the icon shown in the hereafter snapshot.
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Mame

-@ & IW2495TCR782.1_Scan_000
3. IW2495TCR782.1_Scan_00D

6.3 Models Tree

The Models Tree is only available in the Production mode. You can display it by selecting its related tab from the
WorkSpace window. This sub-tree is used for organizing models of a scene. The organization can be logical, spatial or dis-
cipline-based (or simply a combination thereof), depending on the purposes of a project.

The Models Tree may have as many levels as a project requires. You can create, re-organize, delete, browse, search, loc-
ate or visualize objects in this sub-tree. Each object node of this sub-tree may contain a point cloud, a geometry or both. We
call them the two representations of this object. By default, only one representation is displayed:

= Acloud object is displayed by its cloud representation,

®= A shape object is displayed by its geometric representation,

= By default, an object with both representations is displayed by its geometric shape representation. The user must
explicitly ask to display its cloud representation.

T Models | =
& WorkSpace (1 project)
_*};; Church Ranch 03202014
+Ja Archive
_D Models
- L] I beams

For a project saved in a version of RealWorks older than 8.0, there is at least one Sub-Project attached at the root of the
Models Tree and only one is active at a time (the one in bold). After saving an old project in 8.0, all Sub-projects are
replaced by groups named "From "Sub-Project" name".

& WorkSpace (1 project) & WorkSpace (1 project]
&% CAT &% CAT *
. SUB-PROJECT1 [ from SUB-PROJECT1
.52 SUB-PROJECT2 .1 from SUB-PROJECT2

1-The Models Tree in projects olderthan 2 - The Models Tree in projects saved in
8.0. 8.0.

Note: A project created and saved directly in 8.0 has no notion of groups (coming from Sub-Projects conversion).

Note: An object of any kind in the Models Tree has a layer, except for a folder.

6.4 Targets Tree

The Targets Tree is only available in the Registration processing mode. You can display it by selecting its related tab from
the WorkSpace window. It is used for organizing the registration entities (Targets, Survey Points, Topo Points, etc.)
matched or not.

e ]_-_Targets l =
& WorkSpace (1 project)
5. % Church Ranch 03202014
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Note: Refer to the Registration chapter for more details on the exact definition of the registration entities and how they are
organized and used.

Note: There is no layer associated with a target.

Note: The Targets tab does not display if the open project does not contain any target. If there are several projects open,
and one of the projects contains some targets, the related tab displays then.

i "=, Targets
& WorkSpace (1 project)
=-#z GlenwoodCavernd2

6.5 Images Tree

The Images Tree is available in all modes (Production and Registration). You can display it by selecting its related tab from
the WorkSpace window whatever the mode you are in. This tree is used to organize (or browse) images taken by a laser
scanner’s on-board video camera (or other digital cameras). For example, you can group together a set ofimages and use
them for texturing a part of the scene.

= = "= Images
& WorkSpace (1 project)
=-#*: Church Ranch 03202014

Note: You can view an image (or group of images) as thumbnail(s) in the List window either by selecting first Database
Browsing, then Thumbnails from the Database toolbar.

Note: There is no layer associated with an image.

Note: The Images tab does not display if the open project does not contain any image. If there are several projects open,
and one of the projects contains some images, the related tab displays then.

T = Images
& WorkSpace (1 project)
- #z hot and cold *
[ first

6.6 Annotations Tree

The Annotations Tree is available in all modes (Production and Registration). To display the Annotations Tree, click the cor-
responding tab in the WorkSpace window. This tree is used for organizing the annotations coming from the import of a
Trimble X7 dataset or created with the Annotate tool in Trimble RealWorks.
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I ] = Q@ Annotations

& WorkSpace (1 project)
i %: PROJECT4

& g+ B- B

Mame Color  Station  Type

goem W 1 Annatation
Q Q@ TP2 . 2 Annotation
goem: B 2 Annotation

Comment

Hauteur sous toit 1
Hauteur sous toit 2
Hauteur sous toit 3

Note: The Annotations tab does not display if the opened project does not contain any annotation.

6.7 Project Cloud

A Project Cloud is a cloud node attached to the Models Tree in the OfficeSurvey and Modeling modes (or in the Production
mode). The aim of the Project Cloud is to allow you to quickly find all points (or all unused points) of the project.

Note: The contents of the Project Cloud are automatically displayed in the 3D View after getting all points or getting remain-

ing points.

Before 8.0, each Sub-project of a project had its own Project Cloud. Only points belonging to the Project Cloud of the active

Sub-Project are loaded.

" SUB-PROJECTH

,,

& WorkSpace (1 project)

- ¥ PC(TRWT.3)
[ suB-PROJECT1T L

Mame

Type

3 &> Project Cloud  Project Cloud 74 379

Mumber

-2 seerorce h [N

| SUB-PROJECTZ

,,

Mame

Type

l@Eiﬂp'rt:hje:::tCI:Ju:::I Project Cloud 27 520

Mumber

After saving (a project) in 8.0, the Project Cloud of each Sub-project is converted to a Cloud with the same number of
points. This Cloud has the name "From Sub-Project" name Cloud".

v,

| 0 from SUB-PROJECTI

& WorkSpace (1 project)
=¥ PCTRWS.0)
-] from SUB-PROJECT1

Marme

Type

77 & from SUB-PROJECT Cloud  Cloud 74 379

Mumber

.7 from SUB-PROJECT2H
—

" from SUB-PROJECTZ

,,

Mame

Type

7 & from SUB-PROJECT2 Cloud Cloud 27 520

Mumber
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The newly saved project has a unique Project Cloud with the same number of points as the Project Cloud of the active Sub-
Project of the old project.

List

& PCTRWBE.0) i -

Marne Type Mumber
fﬁ’@Project Cloud Project Cloud

e
(1 frem SUB-PROJECT2 _Group

" from SUB-PROJECTI e | = |

Mame Type  Number|
3 & from SUB-PROJECTT Cloud  Cloud mj

' from SUB-PROJECT2 - -

|
Mame Type  Mumber|
I3 ¢ from SUB-PROJECT2 Cloud  Cloud 27520

{

6.7.1 Project Cloud Layer

The Project Cloud in RealWorks is a special cloud where usually points are not yet processed. That's why it has a specific
layer, named "Created, Never Classified" with the ID 0. You are not allowed to change the Layer 0 of the Project Cloud by
another layer, or assign the Layer 0 to a cloud other than the Project Cloud.

Properties
S]ceneral |

Type Project Cloud

Mame Project Cloud

Classification Layer | [_] Created, never dassified
B Cloud

Color of Cloud [] RGB(255,255,255)

M= Points 8173049

6.7.2 Get all Points

When you load a project for the first time, the Project Cloud of the project is empty. You have to load it with points. You have
the choice of getting all points or only unused ones. Once the Project Cloud is loaded with all points, you can see the num-
ber of points in the corresponding attribute column.

To get all points:

Load first a project in RealWorks.

Select a project under the WorkSpace.
Select Project Cloud in the List window.
Right-click to display the pop-up menu.

5. Select Get All Points from the drop-down list.

Pobh~

Note: When you create a new project by importing TZF format file(s) (acquired by a Trimble TX 3D scanner or from e.g. a
TZS format file(s) conversion), you may notice the number of points in the Project Cloud is equal to zero. This number
remains in this state until you perform your first extraction (of points) from the TZF Scan(s).
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6.7.3 Get the Remaining Points

After you have segmented points of a project and organized them into different groups, there may remain some non-seg-
mented and/or unorganized points. At various moments, you may need to find/display these points. Once the Project Cloud
is loaded with all unused points, you can see the number of points in the corresponding attribute column.

To get remaining points:

1. Load first a project in RealWorks.

2. Select a project under the WorkSpace.

3. Select Project Cloud in the List window.

4. Right-click to display the pop-up menu and then select Get Remaining Points.

6.8 Active Group

An Active Group is a group that you have selected. Note that an active group can only be a project, a station, a group of
models or a group of images. Selecting an active group can be done in the Project Tree or in the List window. By default, all
new created objects will be put under this active group.

6.9 Groups and Objects

The user will find information related to the identification of Group and Object nodes in the WorkSpace and List windows.

6.9.1 In the WorkSpace Window

Each item of data displayed in the WorkSpace window is identified by its icon, name and order in the Project Tree. Below is
a list of icons appearing in the four sub-trees.

& WorkSpace
% Project

e Project, Opened

EE- Unmatched target folder
EE- Matched target folder
(&l Station

| Group of objects

6.9.2 In the List Window

Each item of data displayed in the List window is identified by its icon, name, attributes and order in the Project Tree. Lists
given hereafter are not exhaustive and are given only as a guide.

SCANS TAB - Here is a list of icons that you can find in this window when you select the Scans tab.
@ Station, Unleveled

@ Station, Leveled

@ Station, Leveled and Setup

:Qﬂ Scan

E Scan, TZF

@ Image

Etc.

MODELS TAB - Here is a list of icons that you can find in this window when you select the Models tab:
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(oA Project cloud

(3 Group

—E:i. Models Group

%2 Model as cloud

@ Model of box shape

Ei Model of cylinder shape

ﬁ Model of fitted cylinder shape

< Model of plane shape

%’ Model of fitted plane shape

(ﬁ Model of circular torus shape

@ Model of fitted circular torus shape
Q@ Model of sphere shape

& Model of regular cone shape
£TModel of fitted Polyline

?_L.) Model of fitted composite curve
@ Model of fitted mesh

/ Model of point-to-point distance measure
J Model of angular measure

“ Model of 3D point measure
Etc.

IMAGES TAB - Here is a list of icons that you can find in this window when you select the Images tab:

@ Image, Imported

Image, Matched

@ Image, OrthoPhoto

TARGETS TAB - Here is a list of icons that you can find in this window when you select the Targets tab:
@' Target, Unmatched Group

E’E' Target, Matched Group

=) Target, Spherical

fﬂ: Target, Trimble Flat

‘E} Target, Fitted Sphere

e TopoPoint
Etc.

ANNOTATIONS TAB - Here is a list of icons that you can find in this window when you select the Annotations tab:

Q Annotation
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6.10 Model Groups

A Model Group is a group inside which each entity is related to its neighbor. It can contain everything except a group. If
there is a group within, the Set as Model Group feature is dimmed. If there are some fitted entities within (entities with cloud
and geometry properties), only those with geometry property will be considered. A Model Group, by its nature, offers the
advantage of moving or duplicating the whole set as a unique block by just selecting one of its child entities.

6.10.1 Set a Group as a Model Group

To set a group as a model group:

1. Right-click on a group in the Project Tree.

2. Select Set as Model Group & from the pop-up menu.

The selected group 1 becomes a Model GroupE\Efi.

6.10.2 Set as a Non Model Group

To set a model group as a non model group:

1. Right-click on a Model Group in the Project Tree.
2. Select Set as Non Model Group-# from the pop-up menu.

The selected Model Group E\Efi.becomes a normal groupr:l.

6.10.3 Duplicate a Model Group

You can duplicate a Model Group by using the Copy & Paste feature or the Duplicator tool (in Modeling or Production mod-
ule). The copied group inherits the property of its parent group and is named Copy of Models Group Name.

Duplication Rules:

When selecting a Model Group, the Model Group is duplicated.

= When selecting an object from a Model Group, the entire Model Group is duplicated.

= |f the Model Group contains a frame, the frame is duplicated.

= With the Copy & Paste feature, the Model Group is duplicated at the same position in the 3D View, and at the same
level in the Project Tree.

& WorkSpace (1 project)
=% LION 8.0 *

----- ' Copy of New Group

T3 Mew Group

With the Duplicate tool, if the Model Group contains some objects that cannot be duplicated, the warning below is
displayed:

Warning

The zelection containg objects that can't be duplicated.
Thesze objectz will be ignored.

And the Models Group is duplicated several times, not the same position in the 3D View but along the defined path.
All are put under the Duplication folder:
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& WorkSpace (1 project)
=¥ LION 8.0 *
-1 Duplicaticn
E\Efi Copy of Mew Group
- L. Copy of New Group (2)
14 Mew Group

Note: In case there are some fitted entities within the Model Group, only the geometry property of the entities is duplicated.

6.10.4 Displace a Model Group

A Model Group, when moved, is moved as a single object in rotation (or translation) in the Geometry Modifier tool.
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We have introduced a point cloud loading tool for supporting huge amounts of points. The user is able to precisely control

which points are loaded into memory and thus available for all the regular tools.

File

Home Edit Vi

S Cut K Delete

= Copy g Delete Geometry

s Mew Group

General

7.1 Drag & Drop an Item

The Drag & Drop functionality provides shortcut methods for performing common tasks. You can use the drag and drop

functionality to modify the organization of the Project Tree according to conditions).

In the Scans tree:

From: To:
Project Group
Project No No
Group No Yes (1)
Station No Yes (1)
Scan No No
Targets No No
In the Models tree:
From: To:
Project Group
Project No No
Project Cloud No No
Group No Yes (1)
Object No Yes (1)
In the Images tree:
From: To:
Project Group
Project No No
Group No Yes (1)
Images No Yes (1)

(1) In a group with the same level or in a sub-level group

To drag and drop an ltem:

1.

Select a group (or object node(s)) that you want to drag and drop.

2. Press and hold the left mouse button while you drag the object to its destination.
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3. Release the mouse button to drop the object.
Note: The cursor changes to ® when you try to drag and drop an item for which the operation cannot be performed.

7.2 Cut & Paste an Item

You can use the Cut/Paste functionality to delete or re-organize the Project Tree according to conditions. It is important to
note that you cannot apply these operations to a scan or to an image; and these operations should be used inside a project.
Copying a group node will duplicate its contents.

In the Scans tree:

From: To:

Project Group
Project No No
Group No Yes (1)
Station No Yes (1)
Scan No No
Targets No No
In the Models tree:
From: To:

Project Group

Project No No
Project Cloud No No
Group No Yes (1)
Object No Yes (1)

In the Images tree:

From: To:

Project Group
Project No No
Group No Yes (1)
Images No Yes (1)

(1) In a group with the same level or in a sub-level group
To cutan item:
1. Select an object (or a group of objects) from the Models Tree.

2. SelectCut'® in Edit> General.
3. Navigate through the Models Tree to select a new location.
4

Select Paste 2! in Edit > General.
The selected object (or group of objects) is moved.

Notes:
® You undo or redo the Cut operations you have previously performed.
® You can also pick an object directly in the 3D View and select a command from the pop-up menu.

Tip: You can use the following shortcut-keys: Ctrl + X for Cut and Ctrl + V for Paste.

Note: The Cut command in the General group remains grayed out when you select an item for which the cut cannot be per-
formed.

7.3 Copy and Paste an Item
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You can use the Copy/Paste functionality to delete or re-organize the Project Tree according to conditions. It is important to
note that you cannot apply this operation to a scan or to an image; and this operation should be used inside a project. Copy-
ing a group node will duplicate its contents.

In the Scans tree:

From: To:

Project Group
Project No No
Group No No
Station No No
Scan No No
Targets No No

In the Models tree:

From: To:

Project Group
Project No No
Project Cloud No No
Group No Yes (1)
Object No Yes (1)

In the Images tree:

From: To:

Project Group
Project No No
Group No No
Images No No

(1) In a group with the same level or in a sub-level group
To copy an item:
1. Select an object (or a group of objects) from the Models Tree.

2. Select Copy ‘&l in Edit > General.
3. Navigate through the Models Tree to select a new location.
4

Select Paste =/ in Edit > General.

The selected object (or group of objects) is duplicated. A copied object has the name Copy of "Name_Of The_
Object_To_Copy".

Notes:
®  You undo or redo the Copy operations you have previously performed.
®  You can also pick an object directly in the 3D View and select a command from the pop-up menu.

Tip: You can use the following shortcut-keys: Ctrl + C for Copy and Ctrl + V for Paste.
Note: The Copy command from the General group remains grayed out when you select an item for which the copy cannot
be performed.

7.4 Delete an Item

This command can be used to delete an object from the RealWorks database. It is important to note that you cannot delete
a matched (or unmatched) target group in the Targets Tree and the Project Cloud in the Models Tree.

To delete an item:
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1. Select an object (or a group of objects) from the ModelsTree.

2. Select Delete #* in Edit > General.
3. Click Yes to delete.
4. Orclick No to abort.

Note: You can also use the Del key instead of selecting the Delete command from the menu bar.
7.5 Create a New Group Node

This command allows you to create a new group. You can do this in the four sub-trees.

To create a new group node:

1. Select a project/group object from the ProjectTree.

2. Select New Group " '* in Edit > General.
= An empty folder, whose name is immediately editable in the List window, is created in the hierarchy tree.

Tip: You can also choose the New Group command from the pop-up menu in the WorkSpace window.

7.6 Rename in Item

You can change the name of an object in two places: either in the WorkSpace/List window, or in the Property window. You
can rename all objects except the project node itself, the Project Cloud and unmatched targets.

To rename in the Property window:

1. Select an object from the ProjectTree and right-click to display the pop-up menu.
2. Select Properties from the pop-up menu. The Property window opens.

3. Clickin the Name field. The selected object name becomes editable.

4. Enter a new name.

5. PressEnter.

To rename in the WorkSpace window:

1. Select an object from the Project Tree.

2. Left-click twice on the name of the found object.
3. Enteranew name.

4. Press Enter.

Note: You can also select an object and use the F2 key to rename it.

7.7 Project

The Project group, on the Edit tab, in the Production and Registration modules, gathers the features that apply a trans-
formation to a project by changing its UCS frame, by merging some of them, etc.

-/K.'. . shift Project
7, Flip Project Vertical Axis
ucs

A UCS Creation

Note: The UCS Creation tool and the Set as Home UCS feature are not available in the Registration module.
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7. Shift Project
7. Flip Project Vertical Axis

Project

7.7.1 Shift Project

You can manually apply a shift to a project. It is not necessary to select it for that. Any item in the Project Tree can be used.
This tool can be used in any processing mode (OfficeSurvey/Modeling (or Production), or Registration).

To shift a project:
1. Select an item from the Project Tree.

-

Select Shift Project “& in Edit > Project. The Shift Project dialog opens.
Enter the coordinates of a vector in the Define Vector Shift field.

Click Apply. The Shift Project dialog closes. A dialog opens.

Click Yes. The dialog closes.

For a station, the scanner origin changes,

For an image, its camera position changes,

For a geometry, its center changes,

Etc.

ok wnN

Note: You can undo the operation.

7.7.2 Flip Project Vertical Axis

The user is able to apply a rotation to the Home Frame to change its verticality, by reversing its X and Z Axes. This trans-
formation, once selected, will be applied to the X and Y coordinates of all objects of the current projects, except to images
or anything related, like TZF Scan thumbnails.

To flip the vertical axis of a project:

1. Ifthere is a unique open project open, no selection is required.
2. lIfthere are multiple open projects, select one from the Project Tree.
3. Select an item from the Project Tree.

4. Select Flip Project Vertical Axis _ﬂ in Edit > Project. A dialog opens.
5. Click Yes. The dialog closes.

Note: You can undo the operation.

7.7.3 Merge Projects
You can merge several projects into a single project. After merging, a new project with the name Merge Project is created.

To merge several projects into one:

1. Select at least two projects from the Project Tree.

2. Select Merge Projects ! st in Edit > Project.

= For each project that has been modified and not yet saved, a dialog appears and prompts you to save it.
= |f you choose No, projects (to merge) will be then closed and unsaved.
= On the other hand, the merged project will take all changes (from the projects (to merge) into account.

SCANS TREE: Stations from different projects are merged under the same project and are renamed accord-
ing to the project they belong to.
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& WorkSpace (2 projects) & WorkSpace (1 project)

-’—-*";; AtelierBatd -’—-'3*;; Merge Project *

Eﬂ Station_01 Eﬂ Station_01(AtelierBatdy)
=¥ AtelierBatB L8] Station_01(AtelierBatB)

...[ ] Station_01
e
1]

1 - Stations from two different projects under the 2 - Stations under the merged project

WorkSpace window

MODELS TREE: Objects (Group, Cloud, etc.) from different projects are merged under the same project
and are renamed according to the project they belong to.

& WorkSpace (2 projects) & WorkSpace (1 project)
- AtelierBatA3 il - % Merge Project *
¢ LT from SUB-PROJECT f:l from SUB-PROJECTT [AtelierBatAl)
..{_7 from SUB-PROJECTZ | | | D from SUB-PROJECT (AtelierBatAd)
=% AtelierBatAd : D from SUB-PROJECTZ (AtelierBatAl)
-] from SUB-PROJECT1 D from SUB-PROJECTZ (AtelierBatAd)
~{_] from SUB-PROJECT2 | {77 from SUB-PROJECT3 (AtelierBatAd)
..{_ from SUB-PROJECT3
addl e e
1]
1 - Objects from two different projects under the 3 - Objects under the merged project

WorkSpace node
2 - Merged project

Note: The Project Cloud of the merged project is the sum of all Project Clouds.

TARGETS TREE: Unmatched entities are merged under the same group (called Unmatched) and matched
entities (gathered in pairs) are put by order under the merged project. Pairs sharing the same name and the
same order than those in the first loaded project (first from the Project Tree) have their number changed in

order to continue the numbering*.
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& WorkSpace (2 projects) & WorkSpace (1 project)
,a-ﬁ-_}} AtelierBatE El*:*.;g. Merge Project *
) -8 001 —=
-Lg@ 002
- L@ 003
L’@ o0
-8 005
-Lz8 006

e

@E nmatched
- % AtelierBatF

EE, 001
I:E. 002
N [E, 003
Ei\?- nos lﬁ. nmatched
I:E. 006

S @E. Unmatched

1] 2] e
1 - Matched and unmatched entities 2 - Pairs of matched entities numbered 3 - Matched and
from two different projects under the from 001 to 010 becomes pairs of unmatched entities in the
WorkSpace node matched entities numbered from 007 to merged project

016 in the merged project

Caution: (*) Only pairs are renumbered, not the entities inside.

IMAGES TREE: In the Images Tree, images of each tree are placed under a folder named after the old pro-
ject. If allimages are named IMAGEX where X is an order, all are renamed. The firstimage, from the first
selected project and at the root of the Image Tree, is renamed to IMAGE1, the second IMAGEZ2, and so on.
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[ Mame Station
ca Imageshtelie...
7 B IMAGE1 Station_01
% E&IMAGE2 Station_01
— 1 % EIMAGE3 Station_01
¥ BSIMAGE4 Station_01
¥ B&IMAGES Station_01
¥ Bl IMAGES Station_01
& WorkSpace (2 projects) @ EMAGE? Shataili
O Emmemem | 7 ERimaces Station_07
7 Imageshtelierata+ ¥ BelIMAGE9 Station_01
% AtelierBatB
| ImagesAtelier atd | Marne Station
[ ImageshAtelie...
% B IMAGE3 Station_01
¥ B IMAGE4 Station_01
| % EAmaGEs Station_01

Images Tree BEFORE merging

In the example below, IMAGES from AtelierBatB is renamed IMAGE1. The project to which each image
belongs is indicated between brackets. If allimages are different; like e.g. A, B, C, etc. All keep their name.

—  |_1ImagesAtelie...
F @IMAGEE Station_07(AtelierBatd)
7 mIMAGE? Station_01(AtelierBatd)
7 mIMAGEB Station_07(AtelierBatd)
# @IMAGEQ Station_07(AtelierBatd)
@ @IMAGE'ID Station_01(AtelierBatA)
@ @IMAGEH Station_01(AtelierBatA)
& WoikSpace {¥ pigiee) 7 mIMAGE'IZ Station_01(AtelierBatA)
o % Merge Project * % @IMAGEH Station_01(AtelierBatA)
- 8 mckeriais — L % B IMAGE14 Station_01(AtelierBatd)
.. ImagesAtelierBatA =
’—I:l AtelierBatB =l .
L Images&telier%tﬂ bl ke ] ]
7 @IMAGH Station_01 (AtelierBatE)
@ @IMAGEZ Station_01(AtelierBatB)
& @IMAGB Station_01(AtelierBatB)

Images Tree AFTER merging

Note: Feature code libraries having the same name are also merged (Feature codes of same name belong-
ing to a library having the same name are duplicated).

ANNOTATIONS TREE: Annotations from different projects are merged together under the same project.
Attached images of each project are placed under a folder named after the old project name.
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PROJECT LAYERS: When you select several projects you want to merge into one, the layer tables will be

also merged into one according two options:

®  Merge Classification Layers That Have the Same Class IDs:
The layers with the same ID will be merged into a unique layer. The name of the merged layer will be

the name of the layer belonging to the first project (in selection).

Or

= Keep Classification Layers and Reassign Class IDs:

The layers won't be merged. The layers of the second (in order of selection), third, etc. project will be
added to the layers of the first project, in the layer table by concatenation.

Project [A]:

Created, never classified 0 Yes
Unclaszifjed ] e
u:utu:u - Ground . 2 E
[] Low Yegetation 3 Mo
[ ] Medium Vegetation . 4 Mo
L] High Vegetation . 5 Mo
(] Building | Mo
< TOTO - Low Point{noise) [ 7 Yeg o>
[ ] LAS Reserved ] Mo
[ ] water 9 Mo
] Rail . D Mo
[ | Road Surface 1 Mo
LAS Reserved(Z) 12 Yes
i
Project [B]:

Created, never classified 0 Yes
Unclgssified 1 es
mmund . 2 E
[ Low Yegetation 3 Mo
[ ] Medium Vegetation . 4 Mo
[| High Vegetation . 5 Mo
(] Building B__: No
mw Point( noise ) . 7 __"r‘;-s..-_.->
[ ] LAS Reserved g Mo
[ ] water 9 Mo
[ Rail . D No
[ | Road Surface 1 Mo

12 e

LAS Reserved(?)
1

Project [B] + Project [A]:
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Created, never classified ] Yes
Unclassified 1 Yes
rn:nunu:l . 2 __ED
[ | Low Vegetation 3 Mo
[ ] Medium Wegetation . 4 Mo
[ High Vegetation . 5 Mo
(] Building B_s Mo
CE_-_E:uw Point( noise ) . 7 E
ED LAS Reserved ] Mo
[ ] water 9 Mo
] Rail . D Mo
[ | Road Surface 11 Mo
LAS Reserved(2) 12 Yes

10 - Low Point(noise) | 65

SAVE MERGED PROJECT: A merged project is always unsaved. You have to manually save it by select-
ing Save (or Save As). Once done, a RealWorks project file and a folder, respectively with the RWP and
RWI extensions, are created. A set of RWC and RWV files for versions of RealWorks before 8.0 (or RWCX
and RWYV files for RealWorks 8.0) is created. RWC and RWCX are cloud format files. RWV is an image
format file.

In the RWI folder of the merged project, RWV files from the first project (in order of selection) have their
name kept while those coming from the other projects are renamed in order to continue the numbering. For
RWC (or RWCX) files, their name also changes according to the name given by the user and follows the
same numbering rule as for the RWYV files.
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Atelier &.rwi Atelier C.rwi

Mame Mame

|| 1_5242881.rarv i || 1_5242881.rarv

L] 1_5242832.rwv L] 1_5242832.rwv

| ] 1_5242883.rav | ] 1_5242883.rav

L] 1.5242884.rwv | [] 1_5242884.rwv

|| Atelier A_STATIOMNT_SCAMNT.rwe I [ 1_5242885.rwv

|| Atelier A_STATIOMNT_SCAMZ. rwe | ] 1_5242886.rwv

|| Atelier & STATIONT_SCAN3.rwc L] 1_5242387.rarv

|| Atelier A_STATIOMNT_SCAMNd.rwe | [T | | ] 1.5242888.rww

l :

|| Atelier A_STATIOMNA SCAMNTT.rwe | || 1_5242909.rwv

|| Atelier &A_STATIONA_SCAN1S.rwc| || 1_53242910.rarv

|| Atelier &_STATIOMN4_SCAMNT9.rwe L] 1524291 1.rwv

|| Atelier A_STATIOMNA_SCAN20.rwe | | i ] 1524291 2.rwv
B ' ' " | Atelier C_STATION1_SCANT.rwe

il || Atelier C_STATIONT_SCANZ.rwe
Mame || Atelier C_STATIONT_SCAMNI. rwc

- || Atelier C_STATIOMNT_SCAMN4. rwe

|| 1_53242881.nare

i
[ ] 1.5242882.rwv I

[7] 1.5242883.runv || Atelier C_STATIONA_SCAN17.rwe

|| 15242884 || Atelier C_STATIONA_SCAN18.rwe
I || Atelier C_STATIONA_SCAN19.rwc
]

|| Atelier C_STATION_SCAMN2D.rwe
|| Atelier C_STATIOMNS_SCAMNZT.rwe
|| Atelier C_STATIONS_SCAMNZ2.rwc
|| Atelier C_STATIONS_SCAMNZ3.rwc
E || Atelier C_STATIONS_SCANZ4.rwc
|| Atelier C_STATIONS_SCAM25.rwe

[ | 1_5242925.nav
|| 1_5242926.ranv
[ | 1_5242927.rarv
[ | 1_5242928.raw  —
|| Atelier B_STATIONT_SCAMT.rwc

|| Atelier B_STATIOM1_SCANZ.rwc |
|| Atelier B_STATIONT_SCAMN3I.rwe

|| Atelier B_STATION1_SCAN4.rwc |
|| Atelier B_STATIONT_SCANS.rwc |

PROJECTS WITH TZF SCAN FILES OUTSIDE THE RWI FOLDER: If the selected projects contain TZF
Scan files but these files are out of the project folder (RWI), RWC and RWYV files for versions of RealWorks
before 8.0 (or RWCX and RWYV files for RealWorks 8.0) are copied into the RWI folder of the merged pro-
ject. TZF Scan files are not copied anymore into the RWI folder. Links to the original TZF Scan files are kept.
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& WorkSpace (1 project)
=-* Project C
.| & TeachingFirstStation_015can_01(Project A)

| TeachingFirstStation_04¢ - -

Mame Target Type Mumber of points Color
5 53 Samplle ... Scan 302 632 [
@an 4 TZF Scan 129752 597
Properties
E General
Type TZF Scan
MName Scan 4

MNumber of Points | 120 752 597

[l Scan Information
GEEETIN £:\Datdrroject B\JeachingFirstStation_045can_01.tzf
g —

PROJECTS WITH TZF SCAN FILES INSIDE THE RWI FOLDER: If one of the projects contains TZF Scan
files in its project folder (RWI), the TZF Scan Files Management dialog appears.

With the Copy TZF Scan Files into the New Project option selected, TZF Scan files which are located inside
the RWI folder of the project(s) to merge are copied into the RWI folder of the merged project.
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18T TeachingFirstStation_015can_01(Project A)
----- Gﬂ TeachingFirstStation_025can_01(Project A)
----- Eﬂ TeachingFirstStation_035can_01(Project B)
----- Cﬂ TeachingFirstStation_(45can_01(Project B)

" TeachingFirstStation_045 ~ -

Mame Target Type Mumber of points Color

g3z n 302 632 []
y Scan 4 TZF Scap X120 752 597

E General
Type TZF Scan
Mame Scan 4

Mumber of Points | 120 752 597
E Scan Information

File Path E:sData‘Project achingFirstStation_045can_01.1zf

Caution: Be aware that this operation may take a long time.

With the Do Not Copy TZF Scan Files option, all TZF Scan files are not copied into the RWI folder of the
merged project. Link to the original TZF Scan files is kept. Note that you can manually copy these TZF Scan
files later by choosing Copy Original TZF Scan Files into Project in the TZF Scan group.
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2| TeachingFirstStation_015can_01(Project &)
----- l:?ﬂ TeachingFirstStation_025can_01(Project A)
----- @ TeachingFirstStation_035can_01(Project B)
----- Eﬂ TeachingFirstStation_(45can_01(Project B)

[58 TeachingFirstStation 045 = -

Mame Target Type Murnber of points Colar
3 &5 Samuple 302 632 []
@ TZF Sap> 120752 597
Properties
= General
Type TZF Scan
Mame Scan 4

Mumber of Points | 120 752 597
[ Scan Information

m E'\Data\Project BiProject B.rwitTg

gachingFirst5tation_045can_01. 11f

Caution: There is no undo once projects are merged together other than to not save the merged project.

7.7.4 UCS Creation

RealWorks enables the creation of any number of frames. Each of them may be selected and set as Active Frame. When a
frame is designated as the Active Frame, all coordinates will be represented relative to this frame. This allows the user to
perform its modeling or to take measurements in any arbitrary default frame and to represent them in a frame that better
describes the data. The UCS (User Coordinates System) Creation tool provides you with several methods to create such
frames and almost all of them are mainly based on pickings; which can be constrained or free.

7.7.4.1 Open the Tool

To open the tool:
1. If needed, select an object (point cloud or geometry) from the Project Tree.
2. In the Project group, click the UCS pull-down arrow.
3. Choose UCS Creation from the list. The UCS Creation dialog opens as well as the Picking Parameters toolbar.
Inside the UCS Creation tool, we distinguish two groups of methods to build a frame: "Without Constraints" and
"With Constraints". Below is a detailed description of the UCS Creation tool.
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IICS CREATION
Step 1 - Select Reference Frame

Home

Step £ - Build Frame
Crigin: =i

B 0.00 men; 0.00 e 0.00 e

= s @ LI—* e
8 1.00; 0.00; 0.00
v e @ j’ L
=8 0.00; 1.00; 0.00
£ Biis @ E"’ e
8 0.00; 0.00; 1.00

2 a bh-& Reset

[]5et as Active UCS

A temporary frame in yellow appears in the middle of the scene. If the default origin is too far from the displayed
scene; RealWorks will prompt you to set it so that it matches the scene’s center.
Tip: You can open the UCS Creation tool by clicking its related icon in the Active Frame toolbar.

Note: (*) Inthe X, Y, Z Coordinate System.

7.7.4.2 Select a Reference Frame

If the loaded project contains more than one frame; you can choose one as the Reference Frame. A Reference Frame is a
frame in which the coordinates of a frame to be created will be expressed. Otherwise, the SelectReference Frame field is
dimmed and the reference frame will be the default frame (Home).

To select a reference frame:

1. Click the pull down arrow in Step 1.
2. Select a frame from the drop-down list.
7.7.4.3 Build a Frame without Constraints

To build a frame, you can define each of its items by specifying the coordinates, by picking points (seven are required if you
wish to construct the whole frame using this method, two per axis and one for the origin), by fitting an axis with a plane, by
picking points (origin and two directions) or by picking an object's local frame. For a given frame, you can mix these sub-
methods (except for picking three points). Note that the coordinates for the three axes will be automatically normalized.

7.7.4.3.1 Specify Coordinates
With this method, neither selection nor display is required.

To specify coordinates:
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Enter the 3D coordinates of a point in the Origin field.
Enter a direction in the X-Axis field.

Enter a direction in the Y-Axis field.

Enter a direction in the Z-Axis field.

Click Reset (if required).

arwN =~

7.7.4.3.2 Pick Points

This method is not based on the selection but the display. A display can be done before (or after) entering the UCS Creation
tool and it should be of point cloud (or of mesh) type.
To pick points:
1. Click the Pick Origin *¢" icon.
Pick a point (free or constrained) on the displayed object(s).
Click the Pick Axis (&, 2 # or #+) icon.

The yellow frame is hidden.

4. Pick two points (free or constrained).
The two points give a direction to the chosen axis.

The orientation of the yellow frame changes according to the new direction of the chosen axis.
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5. Repeat the steps from 3 to 4 for the two other axes.
6. Click Reset to cancel the parameters (if required).

7.7.4.3.3 Fit an Axis

This method is not based on the selection but on the display. A display can be done before (or after) entering the UCS
Creation tool and it should be of point cloud type; otherwise the three Fit Axis icons are dimmed.

To fit an axis:

1. Click the Fit Axis “o icon. The Fitting toolbar appears.

Fence an area on the displayed point cloud.

Choose In to keep points inside the fence.

Or choose Out to keep points outside the fence.

Click Plane. A plane is extracted from kept points and its normal gives the direction of the axis.

ok wbn

Fitting
Mhb Pts: 3290009 of 2280809
Std D 45470 mim

(1] e e

1 - The Fitting toolbar 3 - A plane extracted from points inside the drawn fence
2 - The drawn fence

6. Click Reset to cancel the parameters (if required).

Note: The Create Fitted Geometry icon in the Fitting toolbar which is dimmed means that you are not able to save the result
in the database.
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Tip:
® |nstead of selecting Close Fence from the pop-up menu, you can also double-click or press on the Space Bar of
your keyboard to close the fence.
® |nstead of clicking on an icon in the Fitting toolbar, you can also select its related command from the pop-up menu
or use its related short-cut key: | for In, O for Out.

Tip: You are able to perform a lasso selection by using the Shift.
7.7.4.3.4 Pick the Local Frame of an Object
You can construct a new frame such that it becomes the local frame of the selected object.

To pick the local frame of an object:

Click the Pick Object Local Frame f’“ icon. The cursor takes the following shape: _I_
In the WorkSpace window, click on the Models tab.

Right-click on the selected object.

Select Display Geometry from the pop-up menu.

Pick a point (free or constrained).

aobrwDdN =~

1 - The top picture shows a picked object 2 - Its associated local frame now becomes the con-
structed frame and is shown in yellow

6. Click Reset to cancel the parameters (if required).
Note: Picking another object will cancel the frame you have just constructed.
7.7.4.3.5 Take the Axis of an Axial Geometry as Axis

To take the axis of an axial geometry as axis:

1. Click e.g. the Take the Axis of an Axial Geometry as X-Axis @ icon. The cursor takes the following shape: =%
2. Inthe 3D View, pick an entity with an axial direction.
®  The values in the X-Axis field are updated with the values of the picked entity's axis direction.

7.7.4.3.6 Pick Three Points
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To build a frame by picking three points, you have the following options: Pick 3 Points (Origin, X dlrectlon Y direction) %‘

Pick 3 Points (Origin, Y direction, Z d|rect|on).?< * and Pick 3 Points (Origin, Z direction, X direction). P . Once three points
are picked, a right-angled frame will be created.

To pick three points:
1. Click the Change 3 Points Pick Mode pull down arrow.
2. Choose a picking mode from the drop-down list.
3. Pick three points on the displayed object(s).

1 - The first picked point 2 - The third picked point

The first picked point will be the origin of the frame you wish to create.
The second picked point will form with the first one the first vector.
The third picked point will form with the first one the second vector.

4. Click Reset to cancel the parameters of the new frame (if required).

Note: You can select Cancel Picking from the pop-up menu or press Esc to cancel the frame in progress.

7.7.4.4 Build a Frame with Constraints

You can build a frame under constraint either by locking one of its components, e.g. its origin or axis, or by rotating around
an axis. No more than two components can be locked at once; it's always a pair formed by the origin and an axis. You can-

not lock two axes together.
7.7.4.4.1 Lock the Origin
To lock the origin:
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1. Define an Origin and lock it by clicking the Lock Origin “8 icon.
Step 2 - Build Frame

# Ais @ LI—* e

o 0.02; 0.03; -1.00

N Al @ j’ &

'S 0.94; 0.35; 0.03

£ Big @ 5‘* <

o 0.35; -0.94; -0.02
- & Fieset

2. Define the X-Axis, Y-Axis, and Z-Axis. For each, do one of the following:
Enter its 3D coordinates,

= Take the axis of an axial geometry as axis,

= Pick two points to define an axis,

= Fjt an axis.

3. Oruse the three-point pick mode .**.

4. Click Reset to cancel the parameters (if required).
7.7.4.4.2 Lock an Axis
To lock an axis:

1. Define e.g. the X-Axis and click the Lock X-Axis ;ﬁ icon.
Step 2 - Build Frame

1

Crigin; ol

fg | -13821.24 mm; -13210.22 m

' A @ j’ g
0.94; 0.35; 003
£ Bz @ E"* Ty

0.359;0.94; -0.02

- Feset
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2. Define the Origin.

3. Define the Y-Axis and Z-Axis. For each, do one of the following:
= Enterits 3D coordinates,
®  Take the axis of an axial geometry as axis,

= Pick two points to define an axis,
= Fitan axis.

4. Click Reset if required.

Note: If you open the Turn Around dialog, you may see the unlocked axes dimmed (Y and Z in this example) and the locked
axis (X) checked by default.

7.7.4.4.3 Lock the Origin and an Axis

To lock the origin and an axis:

1. Define an origin and click the Lock Origin “Hicon.

2. Define e.g. the X-Axis and click the Lock X-Axis ;I.‘?l icon.

N A @ j’ e

0.02:-0.01;1.00
£ Az @ 5‘* L

077 -0.64; 0,00

€ Reset

3. Define the Y-Axis and Z-Axis. For each, do one of the following:
m  Enterits 3D coordinates,
= Take the axis of an axial geometry as axis,
= Pick two points to define an axis,
= Fitan axis.

4. Click Reset (if required).

Note: If you open the Turn Around dialog, you may see the unlocked axes dimmed (Y and Z in the example) and the locked
axis (X) checked by default.

7.7.4.4.4 Rotate Around an Axis

To rotate around an axis:
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1. Click the Turn Around Axis & icon. The Turn Around dialog opens.

Turn Around “

Step 1 - Select Axis
()% Az

Y Az
®) 7 Auiz
Step 2 - Specity Angle

30.00°

2. Check an option among X Axis, Y Axis, and Z Axis.
3. Enteravalue in the Specify Angle field.

= |f the default unit of measurement has been set in degrees; you do not need to enter “°”.
® You can change the default unit of measurement in the Preferences dialog.

4. Click Apply. In the 3D View, you may see the yellow frame turns around the selected axis and of the specified angle.
5. Click again Apply. The yellow frame turns again around the selected axis and of the specified angle.
6. Click Close. The Turn Around dialog closes.

Note: If you can combine e.g. the Lock Z Axis feature with the Turn Around Axis feature. In the Turn Around dialog; only the
Z Axis is available as it is used as a constraint and the others are dimmed.

Turm Around

Step 1 - Select Axis
Pz

(@Y Asiz
£ Bris
Step 2 - Specify Angle

90.00*

7.7.4.4.5 Build a Frame from a Geometry

This feature uses the intrinsic shape of a geometry and the position of the point that you picked to build a frame. Not all
kinds (of geometry) can be used with the feature but only those enumerated hereafter: Box, Cylinder, Cone and Extrusion.

To build a frame from a geometry:

1. Click the Build Frame From Geometry}g icon. The cursor takes the following shape: | .
2. Inthe 3D View, pick a geometry.
From a box:

A Box has six Faces, eight Vertices and twelve Edges. The position of the point you picked on the box determines the Ori-
gin of the frame to create. Normally this Origin should be on:

= The Face (F) whose position is the lowest along the Z-Axis (of the current frame).
® The Vertex (V4) whose position is the closest to the picked point.
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The three axes of the frame to be created are oriented so that:

= The Edge (E4) that is the most parallel to the Z-Axis (of the current frame) gives the direction of the Z-Axis (of the
frame to create).

E?

From a cylinder:

A Cylinder has two Bases connected by a curved surface, and an Axis joining the center of each base. No matter the pos-
ition of the Point (P) that you picked on the Cylinder, the Origin of the frame to be created should be on:

® The Base (B) whose position is the lowest along Z-Axis (of the current frame).
® The Center (C2) of the Base (B2).

The Z-Axis of the frame to be created is the Axis of the cylinder while the X-Axis and Y-Axis are randomly oriented.

From a cone (or eccentric cone):

A Cone has two Bases connected by a curved surface, and an Axis joining the center of each base. No matter the position
of the Point (P) that you picked on the Cylinder, the Origin of the frame to be created should be on:

= The Base (B) whose position is the lowest along Z-Axis (of the current frame).
= The Center (C2) on the Base (B2).

The Z-Axis of the frame to be created is the Axis of the cylinder while the X-Axis and Y-Axis are randomly oriented.
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From an extrusion:
An Extrusion is an entity coming from the conversion of a 2D Sketch into a 3D Object. The position of the point you picked

on an extrusion determines the Origin of the frame to be created. Normally this Origin should be on:

®  The Face (F) whose position is the lowest along the Z-Axis (of the current frame).
® The Vertex (V4) whose position is the closest to the Point (P) you picked.

The three axes of the frame to be created are oriented so that:

®  The extrusion axis gives the direction of the Z-Axis.
® The X-Axis and Y-Axis are as close as possible to the two Edges (V3-V4 and V4-V5) of the Face (F).

e —— .
Iix H‘“m
| "%1 i 3}
N ___r“‘“ﬁ-h -
L |
| l | :
| II | | 4
| | | 17
[ ] W2 [ 1
1) B e T J
lr\ B f T ¥
| [vs “HL

7.7.4.5 Create the Built Frame
Once you have built a frame, you can create it in the database. You can use the Set As Active Frame option to set it as an
active frame. If you leave the UCS Creation tool without creating the newly built frame, a dialog opens and prompts you to

create (or not) the frame.

To create the built frame:

1. Check the Set As Active Frame option (if required).
2. Click Create. A new frame, with the "Unclassified" layer and whose name is OBJECTX where X is its order, is cre-

ated in the Models Tree.
3. Click Close. The UCS Creation dialog closes.

Note: Press Esc (or select Close Tool from the pop-up menu) to leave the UCS Creation tool.
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Tip: Instead of clicking Create, you can also select Create Frame from the pop-up menu.

7.7.5 Set as Home UCS

Each project has a Home UCS under which all data reside. If needed, you can select one of the frames of the project and
setit as the new Home UCS. Itis important to note that this operation will transform the coordinates of the whole database
to this new frame. You can use this operation to orient, for example, a building scene so that its Z-axis is perpendicular to its
ground plane, and its origin is on a specific corner of a building. The difference between this operation and that of setting as
Active frame is that in the latter case, there is no coordinate transformation.

To set as Home UCS:

1. Select a coordinate frame from the List window.
2. Select Set as Home UCS in Edit > Project > UCS.

Note: There is no Undo for this operation. So you should use it with care.

7.8 TZF Scan

For better usage in RealWorks, TZF Scans depending on their origin (issued directly from a Trimble TX 3D scanner or con-
verted from another format) may be required to improve their quality with post-processing or re-projection operations. Other
operations described in this chapter allow extracting 3D or image information.

Data coming from a Trimble FX instrument is stored in a C3D format file. Such data (in C3D format) once processed (in the
Trimble FX Controller software) is saved as a Trimble Scan File (with TZS file extension). Files with such extension should
now be converted to the TZF format, otherwise you cannot open them.

In the Registration module, the operations related to the TZF Scans are gathered on the Edit tab, in the TZF Scan group:

- & T Modify TZF Path o Create Thumbnails

Q" TZF _
7 Create Station Images from TZF Color

Cpen Create __
RealColor TZF 5can & Re-Project TZF S5cans =p Get TZF Scan Files

TZF 5can
And also in the Production module, in the TZF Scan group:
& Femove points from TZF Scans

TIF

Create
TZF 5can

TZF 5can

7.8.1 Open RealColor

Trimble RealColor is a solution for easily and efficiently coloring TZF Scans. The RealColor feature is available with the fol-
lowing types of license: Stater, Core, Performance and Storage Tank.

To open RealColor:

1. Select either a project or a station (or set of stations).
2. Select Open RealColor ‘= in Edit > TZF Scan.

Warning: A message is displayed if one (or more) TZF format file(s) is (or are) missing in the project (loaded through
RealWorks or if the project is not compatible with Trimble RealColor.

Notes:
= |fthe TZF format file(s) has (have) not been yet processed, the Processing TZF Scans dialog opens and prompts
you to proceed to do so.
= Allleveled TZF Scans will be automatically re-projected during the Post-Processing step.
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Note: For more information related to Trimble RealColor, refer please to its FAQ.

7.8.2 Post-Process TZF Scans

A TZF Scan, before being able to be used as the input of a tool, must be post-processed. A post-processing procedure is an
operation applied on the data in order to improve the contrast and the luminance and to correct the noise effect. This oper-
ation must only be done once (per TZF Scan) and there is no undo. In addition to the post-processing operation, the user
can compress the TZF Scan file(s) by reducing its size by half. If you decline to post-process a TZF Scan, you cannot then
work with that TZF Scan.

Caution: An error message appears if the TZF Scan(s) to process is (or are) read-only.

Note: Your graphic card must be Open CL 1.1 compatible (or higher) and the driver up to date. Otherwise a warning (in the
Processing TZF Scans dialog) appears and post-processing TZF Scan(s) may take a long time.

7.8.3 Create Thumbnails

The Create Thumbnails feature allows you to create Thumbnails in batch processing mode or not. In the batch processing
mode, the user interaction is not required and a set of Thumbnails is created (one per TZF file). Out of the batch processing
mode, the user interaction is required and one Thumbnail is created for a given TZF file. A Thumbnail is a preview of a TZF
file within RealWorks.

To create thumbnails:

1. Select a project or a station (or set of stations).

2. Select Create Thumbnails ©“*" in Edit > TZF Scan.

®  For each TZF format file, a Thumbnail is created.
®  The created Thumbnail is put under its related station in the ScansTree and as a list in the Images Tree.
= Each thumbnail has the following name: Thumbnail_ its related TZF file Name.

|ﬁ Scans E@ E

=¥ Project *
...[ 8] TeachingFirstStation_015can_01

List
TeachingFirstStation_01% - -

Mame

@ @Thumhnail TeachingFirst5tation_015can_01
% = T7F_scani

Note: If the selected project has not been yet saved in the database, you are then prompted to do so. We advise you to
save the project under the same folder as the TZF format files.

By default, a Thumbnail is not shown in the 3D View. You need to toggle the On/Off icon to On to display it as a thumbnail in
the 3D View. You can then drag and drop the thumbnail to any location within the 3D View. To hide the thumbnail; you have
the choice between toggling Off the On/Off icon and clicking on the Close button at the top right corner.

Notes:
= |fthe TZF format file(s) has (have) not been yet processed, the Processing TZF Scans dialog opens and prompts
you to proceed to do so.
= Allleveled TZF Scans will be automatically re-projected during the Post-Processing step.

7.8.4 Create Station Images from TZF Scan Color
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This feature enables you to view panoramic images issued from colorized TZF Scans in the Station-Based mode and use
them for texturing a mesh. See Trimble RealColor to know how to colorize TZF Scans.

To create station images from TZF Scan color:

1. Select a project, a set of stations containing colored TZF Scans, or a set of colorized TZF Scans.
2. Select Create Station Images from TZF Scan Color L in Edit > TZF Scan.

For each TZF Scan, a set of six matched images is created, one for each face of a cube map centered on the station
location.

Each matched image is named after the name of the TZF scan followed by information related to its orientation
(Front, Back, etc.).
All created images are put under a folder named according to the station name.

@' E Elmages

& WorkSpace (1 project)
=-#x= Project *

List
Full_Dome - (=] =

Mame Station Type Size

3 [ Scan 1_back Ful_Dome  Image - Matched 1522 % 1522
@ Scan 1_bottorn  Full_Dome Image - Matched 1522 x 1522
# Scan 1_front Full_Dome Image - Matched 1522 x 1522

% L@ Scan 1_left Full_Dome Image - Matched 1522 x 1522
@ Scan 1_right Full_Dome Image - Matched 1522 x 1522
% L@ Scan 1_top Full_Dame Image - Matched 1522 % 1522

Each matched image has a size which is determined by the level of the used TZF Scan as specified below:
Level 1: 3105 x 3105

Level 2: 6211 x 6211

Level 3: 1243 x 1243

Extended: 9317 x 9317

3. Ifrequired, switch to the Station-Based mode.

Note: When you select a station with several TZF Scans, only the Main Scan will be considered in the creation process.

7.8.5 Get TZF Scan Files

There are two cases in which TZF format files are not present in the project folder (RWI). The first case is when a project
has been created directly from TZF format files. The second case is when some projects (with TZF format files in the RWI
folder) have been merged together and these TZF format files have not been copied into the RWI folder of the merged pro-
ject. In both cases, the link to the original TZF format files is preserved. This feature enables you to copy the original TZF
format files into the RWI folder.

To copy original TZF Scan files into the project:

1. Select a project from the Project Tree.
2. Select Get TZF Scan Files =7 in Edit > TZF Scan.
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Caution: A TZF Scan, for which the link to the TZF format file is broken, has the following representation t‘a} You cannot
copy such TZF format files into the RWI folder.
7.8.6 Modify TZF Path

Displacing a lone (or a set of) TZF format file(s) from its folder will break the correspondence with the station(s) created
within RealWorks. You can no longer add new scans to the project*. The Modify Path For TZF Input File(s) command
allows you to restore that correspondence by changing the path to the TZF format files.

To modify the path of the input TZF Scan files:

1. First create new stations (in batch processing mode or in interactive mode)**.
2. Then select either the Project, or the "New Group" or a station.

3. Select Modify TZF Path =" in Edit > TZF Scan. The Select New File Folder dialog opens. The default folder is the
one storing the opened project.

Navigate to the new location of TZF files stored in the In field.

Select the folder and click OK. The Select New File Folder dialog closes and the Information dialog below appears.

Information

\i) 2 station(s) hawve been successfully modified.

o~

Ok

6. Click OK to close the information.

Notes:
®  You may see the path to a TZF format file by displaying its related station's properties (see Input Data Path Name
line).
= (*) Trying to add new scans without changing the path to the TZF format files will open a dialog which prompts
whether to continue with the remaining stations or not.

( ) The following stations cannol be convered (missing input data).
¢ 010,013
Do wiou want 1o continue with the remaining stations®

(0] 4 Mo

Note: When opening a project with TZF station(s) created out of RealWorks, the correspondence(s) (from the TZF station
(s) to the TZF format file(s)) will be automatically updated only if the TZF format file(s) is (or are) in the RWI folder (of the
Project).

7.8.7 Color Points by Height

This feature will apply a rendering to the point clouds according to the height of each point along the Z (or El) axis. This ren-
dering will be applied to both loaded and unloaded points.

To generate point color-coding by height:

Trimble RealWorks User Guide | 125



EDIT

1. Select a project (or a set of projects).

2. Select Color Points by Height ©*" in Edit > TZF Scan. A dialog opens warning you that the operation is definitive and
may take a long time.

Click Yes to continue.

4. Click No to abort.

A warning appears showing the stations for which the required information is missing.

w

Warning

1.2.102.212)

& Some gtations do not have the required infarmation:
34103203

Note: The Rendering option will automatically swap to True Color.

7.8.8 Re-Project TZF Scans

A TZF Scan issued from a Trimble TX 3D scanner may have an issue due to a shift between the real angle and the the-
oretical grid. In other words, there is a significant shift between a pixel on the 2.5 Preview image and the 3D Point that is
behind. The Re-Project TZF Scans feature enables to correct this mismatch by re-projecting each 3D Point onto its related
pixel.

To re-project TZF Scans:

1. Selecta TZF Scan (or a station or a project with TZF Scan files within).

2. Select Re-Project TZF Scans =" in Edit > TZF Scan.
® A progress bar appears at the bottom left corner of the user interface.
®  TZF Scans are processed one after the other (in the case a station (with several TZF Scans or a project has
been selected).

Note: When you perform an operation on a station, its leveling status is first checked. If the station is Leveled, all its TZF
Scans are automatically re-projected. If the station is Unleveled, the user has to re-project all the TZF Scans manually as
described above.

You can manually set a leveled station (with TZF Scans within) to unleveled. This change (in the station leveling status) has
no impact on the TZF Scans themselves. The leveling information is still present in the TZF Scans. The TZF Scans are auto-
matically re-projected.
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& WorkSpace (1 project)

El')”-;} Project D04 *
#12] Station 001

Station 001 -2
Mame Tar.. Type
@ I5%'%35”:“ 0 TZF Scan
% @ Scan 02 TZF Scan
¥ 5 Scan 03 TZF Scan

Type TZF Scan
Mame Scan 03
Mumber of Points 104 072 187
Scan Information

File Path E:\Project 004
Type Full S5can
Density

Date of Creation
Date of Completion
Cperator Mame

Starting Scan Temperature ||| 24,9°C ) 76,97
Final Scan Temperature {Inte 26.0°C / 72.27
FPM 0
Instrument Mame Trimble TX&

Instrument Serial Number 945

Instrument Firmware Versior Trimble TX3 3

100%%

Percentage of Scan Complet

Warning during 5can Mo Warning|

Harizontal Grid 5tep 376,991 uRaqg

Vertical Grid Step 376,991 uRaqg
| 5canner leveling L

Note: The Re-Project TZF Scans feature is only available in the Registration mode.

Note: If the TZF format file(s) has (have) not been yet processed, the Processing TZF Scans dialog opens and prompts

you to proceed to do so.

7.8.9 Remove Points from TZF Scans

This feature lets you remove points from TZF Scans. There are some prerequisites to observe. All are listed here after:

= A project with TZF Scans,

One TZF Scan per station,

All points have been extracted from TZF Scan(s),

Note: (*) Only with TZF Scans coming from a Trimble TX instrument.

7.8.9.1 Create Sampled Scans

To create sampled scans:

In the case there are several TZF Scans per station, all the scans will be considered.
Points to remove need to be first isolated and then put a part in a specific folder.
For best results, make sure the scans have been re-projected. Otherwise the eradication may not be*.

1. Inthe Scans Tree, select the station(s) containing the TZF Scan(s) for which the extraction is required.

2. Select Create Sampled Scans g in Edit > Scan. The Sampled Scan Creation dialog opens.
3. Inthe Sampling panel, choose "Sampling by Step" from the drop-down menu (if not done).
4. Inthe Step (in Pixels) field, enter One.
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Sampling
Sampling Type: |Sampling by Step W |
Step (in pixelz]: | E 1 Iil )
‘u

5. Click OK. The Sampled Scan Creation dialog closes.

= The sampling scan data process is launched for each TZF Scan selected.
= Once finished, a scan is created per TZF Scan.

&-Stans E@ =

& WorkSpace (1 project)
=% Project A

' TeachingFirstStation_01¢ = -

Mame Target Type Murmnber of points
%ﬂmp... Scan > 120345 661
3 5 Scan 1 FScan 120511551

Note: You can abort each sampling process by pressing Esc.

7.8.9.2 Select Points to Remove

To select points to remove:

1. Switch to Production (as processing mode).

2. Select New Group " * in Edit > General. A new group is created under the Models tree.
3. Ifrequired, rename the newly created group* to e.g. "Points to Delete".

DH Models @

‘ =% Project A *

List
% Project A - | B
Mame Type Mumber of points

73 B> Project Cloud  Project Cloud 596 807 156
__|Points Te De... Group

4. Inthe Models tree, select Project Cloud.
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5. Select Get All Points from the pop-up menu.

DH Maodels E

- Project A *

List
[F& Project A - -
Marne Type Mumber of points|
C1Points et All Points
6. Ifrequired, display points of the Project Cloud by turning the bulb to On.
7. Inthe Cloud group, click the Segmentation icon. The Segmentation toolbar appears.
8. Double-click on the "Points to Delete" folder to select it.
9. Select a portion of points to remove by fencing an area.
10. Create the set of points (by clicking Create).
11. Repeat the steps if required.

All created Clouds are put under the "Points to Delete" folder.

|DH Models E

E*’%} Project & *

[5& Points To Delete - -

Mame Type Murnber of points

@Y OBJECT2  Clou 693 546
OBJECT3 _ Cloud—4 591 005

12. Leave the Segmentation tool by clicking Close Tool.

Tip: (*) With the Property window open, select the newly created folder. In the Name line (of the Property window), enter a
new name.

7.8.9.3 Remove Points From TZF Scans

To remove points from TZF Scans:

1. Under the "Points to Delete" folder, select the Cloud(s) to remove.
2. Select Remove Points from TZF “& in Edit > TZF Scan.

= As the eradication of points leads to the modification of the TZF files, a warning appears and prompts you to
make the backup of all the original TZF files before applying the operation.

= When points are eradicated, only their 3D coordinates are removed from the TZF Scans. Neither the color nor
the luminance are removed.

Caution: Points that are isolated (from the extraction) and eradicated (from the TZF Scan(s)) are not deleted from the
RealWorks project.

Tip: As the eradication of points is time consuming, we advise you to not apply the operation for each point cloud (to
remove) but once all point clouds (to remove) have been created.
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Tip: In the RWI folder, an image (PNG format) is created showing in red the points that have been removed as a result of
the eradication process. The image file name is based on the TZF file name.

7.8.10 Create TZF Scan

You can use the Create TZF Scan feature in the Registration module, or in the Production module, for creating TZF Scans.
In the Registration module, the creation is based on stations while in Production it is based on clouds.

In the Registration module, the input selection can be either: one station, a set of stations, a group containing stations (a
folder or the project). When a selection contains at least one station that contains scans, the tool will be available. It will be
grayed out otherwise. Survey Points are not considered as scans (they don’t count in the selection and they are not expor-
ted to TZF).

7.8.10.1 Open the Tool
To open the tool:

1. InRegistration, select either a project, or one or more stations from the Scans Tree.

2. Select Create TZF Scan ' in Edit > TZF Scan.

® The Create TZF Scan dialog comes up with two modes: Automatic and Advanced. The last mode in use is by
default selected.
= |fthe project is not saved yet, you will be prompted to save it (in the RealWorks format).

Note: The images that will be taken into account are those that are inside the stations. If your selection is a project and
some of your images do not belong to a station, you may see the number of images in the Create TZF Scan dialog different
from the number of images in the project.

7.8.10.2 Choose the Automatic Mode

The Automatic mode requires no input. All the parameters are grayed out.

To choose the automatic Mode:

1. Inthe Create TZF Scan dialog, check the Automatic option.
If there is no image in your selection, the dialog looks as illustrated below and the Number of Images is equal to 0/0.

Create TZF Scan n

(®) Automatic () Advanced

Select Image Type:

Mumber of Images: 0,0

Grid resolution

If there are images in your selection, but their type cannot be determined, the dialog looks as illustrated below:
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Create TZF Scan n

(®) Automatic () Advanced

Select Image Type:

Image - Undefined (34)

Mumber of Images: 84/34

Grid resolution

If there are images in your selection, and all have been acquired using a Trimble SX10 instrument, all the types will
be automatically selected. All points will be colored with the images issued from the camera having the highest pri-
ority. The Telescope camera is the highest in priority while the Overview camera is the lowest.

Create TZF Scan n

@ Automatic () Advanced

Select Image Type:

1. Image - Overview (2]
2. Image - Primary (2}
3. Image - Telescope [76)

Mumber of Images: 80,80

Grid resolution

128
383,495 pRad; 12mm @ 30m / 0.038' @ 100"

= |fno TZF Scan is available in the project, the default Resolution, which is of 128 MPixels, will be used. This res-
olution corresponds more or less to the Level 2 of the Trimble TX instrument or to the Overview camera of the

Trimble SX10 instrument.
= |f one or more TZF Scan exists, the resolution of the Main Scan will be used.

Note: The images that will be taken into account are those that are inside the stations. If your selection is a pro-
ject and some of your images do not belong to a station, you may see the number of images in the dialog dif-
ferent from the number of images in the project.

2. Click the OK button. The Create TZF Scan dialog closes.

7.8.10.3 Choose the Advanced Mode

Trimble RealWorks User Guide | 131



EDIT

In the Advanced mode, the user has to input all the parameters needed to perform a custom conversion (to TZF). The
Advanced mode needs to be used to overcome the limitations of the Automatic mode.
To choose the advanced mode:

1. Inthe Create TZF Scan dialog, check the Advanced option.
If there is no image in your selection, the dialog looks as illustrated below and the Number of Images is equal to 0/0.

Create TZF Scan n

() Automatic (®) Advanced

Select Image Type:

Mumber of Images: 0,0

Grid resolution

MPixels (1 - 512)

If there are images in your selection, but their type cannot be determined, the dialog looks as illustrated below:

Create TZF Scan n

() Automatic (®) Advanced

Select Image Type:

[ ] Image - Undefined [84)

Mumber of Images: 0,84

Grid resolution

MPixels (1 - 512)

383.495 pRad; 12mm @ 30m / 0.038' @ 100'

If there are images in your selection, and all have been acquired using a Trimble SX10 instrument, then you can
choose the image type(s) to colorize the points by using the corresponding option(s).
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ok b

Create TZF Scan n

() Automatic (®) Advanced

Select Image Type:

|:| 1. Image - Overview (2]
2, Image - Primary [2)
|:| 3. Image - Telescope [7E]

Mumber of Images: 2/80

Grid resolution

MPixels (1 - 512)

383.495 pRad; 12mm @ 30m /0.038' @ 100'

Note: The images that will be taken into account are those that are inside the stations. If your selection is a project
and some of your images do not belong to a station, you may see the number of images in the dialog different from
the number of images in the project.

Select the Image Type(s) by checking the corresponding option(s).

Enter a value in the Grid Resolution field, and type Enter.

If required, click the Default button.

Click OK. The Create TZF Scan dialog closes.

7.8.10.4 No Images, and no Scans

When the selection contains neither images nor scans, nothing will occur and no TZF Scan(s) will be created as the Create
TZF Scan feature is dimmed.

7.8.10.5 One or more Images, and no Scans

When the selection contains one or more image(s) but no scan data, nothing will occur and no TZF Scan(s) will be created
as the Create TZF Scan feature is dimmed.

7.8.10.6 No Images, and Some Scans

When the selection contains no image(s) but only scan data:

In the Automatic mode, TZF will be created with 5 layers (3 for the positions, 1 for the intensity, one for color). The
Default resolution* will be used. TZF coverage will be based on the area that has been scanned: full dome will be
projected in the { [0, 2p[; [0, p[ } domain while smaller scanned area will be projected accordingly to a smaller
domain (TZF are cropped). The Intensity layer will be cosmetically filled up with interpolated values where there are
small holes. Bigger holes will remain untouched.

In the Advanced mode; the resolution that will be used is the resolution defined by the user. No negative value nor a
value equal to zero can be input.

7.8.10.7 Some Images, and Some Scans

If both the images and the scan data are found under the selection to be converted:

In the Automatic mode, the Default resolution will be used. All points will be projected at the measured distance to
pick up color. A small cosmetical filtering will be applied to fill up small isolated holes. Bigger unmeasured area will
remain uncolored (black). This is to avoid any confusion when proper coloring is not possible and when the TZF
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might be used for measure in Trimble Scan Explorer. TZF will be cropped to fit the input domain.
® |n the Advanced mode; the resolution that will be used is the resolution defined by the user. No negative value nor a
value equal to zero can be input.

7.8.10.8 Created TZF Scans

In Registration:

If a single station has been selected, a unique TZF Scan will be created in the station and will be named Scan X where X is
its order. X is equal to one if no TZF Scan is available in the project. It will be incremented from one from the last TZF Scan
of the project, if there are some TZF Scans in the project.

If the whole project (or a set of stations) has (have) been selected, a unique TZF Scan per station will be created. You may
see the conversion in progress by observing the status bar.

Creating TZF Scan file from station (1/1)...

For each TZF Scan created, a TZF format file will be created under the RWI folder. The TZF format file name is based on
the name of the station. If a TZF format file already exists with a certain name, the new one will be created with an incre-
mental suffix, i.e.: Station.tzf, Station (2).tzf, Station (3).tzf, etc.

In OfficeSurvey & Modeling or Production:

From a selection of clouds, points will be sorted by station. For each station, a TZF Scan will be created. Created TZF name
is based on the name of the station and adds a"_cloud" suffix to it. If a TZF format file already exists with a certain name,
the new one will be created with an incremental suffix, i.e.: Station_cloud.tzf, Station_cloud (2).tzf, Station_cloud (3).tzf,
etc. You may see the conversion in progress by observing the status bar.

Creating TZF Scan file from cloud [1/21)...

7.9 Scan

In the Edit tab, the Scans group looks as illustrated below, in Registration:

ﬁ"{zp #= Equalize Luminance

* *= Equalize Color

Limit Box Cloud

Extraction Color=
Scan

And as shown below in Production where the Limit Box Extraction tool and the Change Cloud Color feature are not present.

ﬁ:‘z; #= Equalize Luminance

*= Equalize Color
Limit Box
Extraction

Scan

7.9.1 Limit Box Extraction

The Limit Box Extraction tool combines two features. With the first feature, you can create small sections for evaluating the
registration results, drawing polylines or just getting a clearer view of a specific area. With the second feature, you can
extract the full density of points from the selection area. You can be in any processing mode (OfficeSurvey/Modeling (or Pro-
duction), or Registration) to use the Limit Box Extraction tool.

7.9.1.1 Open the Tool
To open the tool:
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&

Select Limit Box Extraction &% in Edit > Scan. The cursor becomes as follows E:>‘{}¢..

The Limit Box Extraction toolbar opens as well as the Picking Parameters toolbar.
If an object has been selected (as input of the tool) and displayed in the 3D View; the object remains selected with

its limit box.

e 1)
Limit Box Extraction =
g &2 Ge @%@ 07 o B«
o 2] o

1 - Show/Hide Clouds and Geometries Outside the 3 - Select Limit Box Center Point
Limit Box 4 - Change Limit Box Center Point

2 - Show Limit Box 5 - Limit Boxes

To be able to leave the Limit Box Extraction tool, you need to first define a position by picking a point on the dis-
played objects, or select Close Center On Point from the pop-up menu, or press Esc. and then choose either Close

Tool or Esc.

Note: No selection is required to activate the tool. It is based on what is displayed in the 3D View.

7.9.1.2 Define the Center Point of a Limit Box

To define the center point of a limit box:

Pick a point on the displayed clouds and/or geometries*.

®  The Modify Shape, Pan, Rotate and Canonical Views icons become enabled as well as the Sampling field, and
the Store Current Limit Box, Extract Points from TZF Scans and Close Tool icons.

= The Show Limit Box and Modify Shape icons become enabled and selected.

2] 4] L&)
Limit Box Extraction x
g e € He ?-%E® @7 s B
[ 1] [ 2] e ]
1 - Modify Shape 4 - Canonical views
2-Pan 5 - Store the current Limit Box
3 - Rotate 6 - Extract points from TZF scans
7 - Close Tool

= Alimit box is displayed centered on the picked point which is set to the center of the screen.
®  The manipulator which appears with the limit box depends on the feature that has been last used, i.e., among

Modify Shape, Pan and Rotate.
= |f an object has been selected (as input of the tool) and displayed in the 3D View; the object remains selected

with its bounding box.
If required, edit the properties of the Limit Box.

3. Do one of the following:

= Clip a specific area and check displayed points on that area.
= Clip a specific area, extract points from TZF Scans and check extracted points on that area.

Note: (*) To leave the picking mode, you can select Close Center on Point from the pop-up menu.

7.9.1.3 Edit the Properties of a Limit Box

A limit box is a three-dimensional figure with six square faces. It is used to isolate a region on clouds and/or geometries.

7.9.1.3.1 Select the Center Point of a Limit Box
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To select the center point of a limit box:

a a3
1. Click the Select Limit Box Center Point ~# icon. The cursor changes to show the following A
2. Pick a point on displayed clouds and/or geometries.
®  The limit box is then centered on the picked point which is set to the center of the screen.

Note: To leave the picking mode, you can select Close Center on Point from the pop-up menu.
7.9.1.3.2 Change the Center Point of a Limit Box

To change the center point of a limit box:

1. Click the Change Limit Box Center Point icon. The cursor changes to show the following +
2. Pick a point on the displayed clouds and/or geometries.
®  The limit box is then centered on the picked point.

Note: To leave the picking mode, you can press Esc.
7.9.1.3.3 Manipulate a Limit Box

There are three modes of manipulations, Modify Shape, Pan and Rotate.

7.9.1.3.3.1 Resize a Limit Box

Toresize a limit box:

1. Click the Modify Shape icon. A manipulator with six FaceHandles appears, one on each face of the limit box, and
eight Corner Handles.

2. Toincrease or decrease the size of the limit box in one direction:

= Pick a FaceHandle to select it. It turns yellow.
= Drag and drop the Face Handle away from (or toward) the center of the limit box.
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3. Toincrease or decrease the size of the limit box, uniformly in all directions.
= Pick a Corner Handle to select it. It turns yellow.
= Drag and drop the Corner Handle away from (or toward) the center of the limit box.

Tip: You can also select Modify Shape from the pop-up menu.

Tip: You can also use the E shortcut key instead.
7.9.1.3.3.2 Pan a Limit Box

To pan a limit box:

1. Click the Pan icon. A manipulator, which is composed of three Axis Handles and three Plane Handles, appears. It
has as its origin the center of the limit box.

2. Do one of the following:
® Panina plane.
®  Pan along a direction.

Tip: You can also select Pan from the pop-up menu or use its associated shortcut key T.

Note: It is advantageous to display the clouds and/or geometries that are outside the limit box and/or all of the Station Pos-

itions of the project. By doing this, you can know exactly where you are within the rest of the cloud and/or within all of the sta-
tions.

Tip:
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® You can use the following keys (M, ¥, €, >, Page Up, Page Down) on your numeric keypad to move the limit box.
= You can combine the use of the above keys with the Ctrl key to speed up the movement of the limit box.

To pan the limit box along a direction:

1. Pick an Axis Handle to select it. It turns yellow. A direction in yellow aligned with the Axis Handle appears.
2. Drag the Axis Handle along the direction to move the limit box in that direction.
3. Drop the Axis Handle.

The cloud inside the limit box is automatically updated.

To pan the limit box in a plane:

1. Pick a Plane Handle to select it. A larger yellow Plane Handle is displayed.
2. Drag the Plane Handle in any direction on the plane to move the limit box in that direction.
3. Drop the Plane Handle.

The cloud inside the limit box is automatically updated.

B
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7.9.1.3.3.3 Rotate a Limit Box

To rotate a limit box:

1. Click the Rotate icon. A manipulator, which is composed of three Ring Handles (red, light blue and green), is dis-
played. This manipulator has the center of the limit box as the origin.

2. Pick a Ring Handle to select it. It turns yellow. An axis, passing through the center of the ring and perpendicular to it,
appears. This axis has the color of the selected ring.

3. Drag the Ring Handle to rotate the limit box around the axis.

4. Drop the Ring Handle.

The cloud inside the limit box is automatically updated.

Tip: You can also select Rotate from the pop-up menu or use its related shortcut key R.

7.9.1.3.3.4 Switch from one Mode of Manipulation to Another
You can easily switch between the different manipulation modes, i.e. from Modify Shape to Pan, and from Pan to Rotate,
and so on, by just picking one of the Handles.

Note: The cursor changes to {r_,? when you hover it over a Handle.

7.9.1.3.4 Display and Hide a Limit Box
A limit box can be displayed and hidden at any time.

To display a limit Box:
= Click the Show Limit Box icon.

= The limit box, with its manipulator (Size, Pan or Rotate), is displayed in the 3D View.
®  The Show Limit Box icon is highlighted in yellow.

To hide a limit Box:
= Click the Show Limit Box icon.

= The limit box, with the current manipulator, is removed from the 3D View.
= The Show Limit Box icon becomes unselected.
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7.9.1.3.5 Display & Hide Clouds and Geometries Outside the Limit Box

All objects that are outside the limit box, whatever they could be, can be at any time displayed, or hidden.

To display clouds and geometries outside the limit box:

= Click the Show/Hide Clouds and Geometries Outside the Limit Box icon.

= Clouds and/or geometries outside the limit box are displayed in the 3D View.
®  The Show/Hide Clouds and Geometries Outside the Limit Box icon is highlighted in yellow.

To hide clouds and geometries outside the limit box:

= Click the Show/Hide Clouds and Geometries Outside the Limit Box icon.

= Clouds and/or geometries outside the limit box are hidden in the 3D View.
= The Show/Hide Clouds and Geometries Outside the Limit Box icon becomes unselected.

7.9.1.3.6 View a Limit Box from one of its Sides

To view a limit box from one of its sides:

1. Click on the Canonical Views pull down arrow.
2. Choose a view from the drop-down list.

Or

3. Rightclick in the 3D View.
4. Choose a view from the pop-up menu.

7.9.1.4 Record Limit Boxes

Torecord a limit box:
= Click the Record the Current Limit Box icon.
In the Limit Box window (if open), a limit box object with a default name (New Limit Box) is then created.

7.9.1.5 Manage Limit Boxes

A limit box, once recorded, is stacked in a list in the Limit Box window (if open).
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To rename a limit box:

1. Inthe Limit Box window, select a limit box.
2. Pressthe F2 key. The name of the selected limit box becomes editable.
3. Inputanew name, and press Enter.

To add a description to a limit box:

1. Inthe Limit Box window, select a limit box.
2. Click inside the Description panel.
3. Inputacommentin the Description panel.

To load a limit box:

1. Inthe Limit Box window, select a limit box.
2. Click the Apply Limit Box icon.

Tip: You can also right-click on a limit box and select Apply Limit Box from the pop-up menu or double-click a limit box.

To remove a limit box:

1. Inthe Limit Box window, select a limit box.
2. Click the Remove Limit Box icon. The selected limit box will be removed from the Limit Box window,

Tip: You can also right-click on a limit box and select Remove Limit Box from the pop-up menu.

To export limit boxes:

1. Inthe Limit Box window, click the Exporticon. The Export a Limit Box File dialog opens.
2. Navigate to the drive/folder where to store the file.

3. Inputaname in the File Name field.

4. Click Save. The Export a Limit Box File dialog closes.

A file with the extension (.BOX) will be then created. This file will contain as many limit boxes as the project contains.

To import limit boxes:

1. Inthe Limit Box window, click the Import icon. The Import a Limit Box File dialog opens.
2. Navigate to the drive/folder where the file is located.

3. Click on the file to select it. Its name appears in the File Name field.

4. Click Open. The Import a Limit Box File dialog closes.

To restore the last used limit box:

£
Use kI* to restore the last unsaved limit box.

7.9.1.6 Check the Current Loaded Points
The primary aim of this tool is to let the user isolate a specific area of the points that are displayed in the 3D View.

To check the current loaded points:

1. Set the limit box to a position where you want to check loaded points*:
2. Do of the following:
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If required, resize the limit box.

If required, pan the limit box.

If required, rotate the limit box.

If required, hide the limit box.

3. Check the quality of the registration based displayed points.
4. Close the tool.

Note: (*) It is advantageous to display the clouds and/or geometries that are outside the limit box and/or all of the Station
Positions of the project. This allows you to easily know exactly where you are within the rest of the cloud and/or within all of
the stations.

7.9.1.7 Extract Points from a Specific Area

The Limit Box Extraction feature also allows the user to extract and analyze points on a specific area at a user selectable
density. The extraction is done by sampling TZF Scans.

To extract points from a specific area:

1. Ifrequired, set the limit box to a position where you want to extract more points™:
2. Do one of the following:
= |frequired, resize the limit box.
= |frequired, pan the limit box.
= |frequired, rotate the limit box.
3. Choose among Sampling by Step, Spatial Sampling and Spatial Sampling (Keep Details).
4. Create scans from TZF Scans.
5. Close the tool.

Note: (*) It is advantageous to display the clouds and/or geometries that are outside the limit box and/or all of the Station
Positions of the project. This allows you to easily know exactly where you are within the rest of the cloud and/or within all of
the stations.

Note: When you clip a large region on a pure TZF Scan (with points that are extracted), and apply either the Sampling By
Step, or the Spatial Sampling, or the Spatial Sampling (Keep Details), a dialog opens and prompts to first save the project.

7.9.1.7.1 Apply a Sampling by Step Filter

With the Sampling by Step filter, one point will be taken into account at each defined Step vertically and horizontally in the
2D image data. The Sampling by Step filter is required for getting a fast overview of all of the scans.

To apply a sampling by step filter:

1. Click on the first pull-down arrow.
2. Choose Sampling by Step from the drop-down list.
3. Enteravalue in the Step field.

Note: A Step value is a value in pixels and it is always positive.

7.9.1.7.2 Apply a Spatial Sampling Filter

The Spatial Sampling method allows you to obtain a point cloud with a homogeneous spatial density that you have to
define.

To apply a spatial sampling filter:

1. Click on the first pull-down arrow.
2. Choose Spatial Sampling from the drop-down list.
3. Enteravalue in the Distance field.

Note: A Distance value must always be positive.

7.9.1.7.3 Apply a Spatial Sampling (Keep Details) Filter
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This method enables to adaptively sample a TZF Scan using the local context, in order to extract a scan with high point
density in high contrast areas (e.g. edges) and low point density in flat, low varying areas (e.g. walls, floors). You have to
define a resolution which allows you to control the density of points in flat regions, and all the points in high information

areas are kept.
To apply a spatial sampling (keep details) filter:

1. Click on the first pull-down arrow.

2. Choose Spatial Sampling (Keep Details) from the drop-down list.
3. Enteravalue in the Distance field.

Note: A Distance value must always be positive.

7.9.1.7.4 Create Scans from TZF Scans

To create scans from TZF Scans

1. Click the Extract Points from TZF Scans @ icon in the toolbar.
2. Or select Extract Points from TZF Scans from the pop-up menu.
®  The extraction is then launched. RealWorks goes through all of the TZF Scans in the project, from the first to the
last. You can see the extraction status of each in the status bar.
= For TZF Scans inside the Limit Box, points are extracted and the process for each can take some time.
= Atthe end of the extraction:
®  |nthe Models Tree, a cloud is created.
® |nthe Scans Tree, a scan is created for each TZF Scan (that is inside the Limit Box).
= |nthe 3D View, points inside the Limit Box are denser.

Note: Be aware that the extraction can take time in case there are a lot of TZF Scans inside the Limit Box and/or if the
(sampling) parameter is too small.

Caution: If there is no TZF Scan inside the Limit Box, the extraction (of points) is also launched. No point will be extracted.

Note: The project is automatically saved at the end of the extraction.
7.9.1.7.5 Cancel the Extraction
You can cancel an extraction in progress by pressing Esc. By doing this, no cloud and no scans will be created.

7.9.1.8 Close the Tool
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To close the tool:

®= Do one of the following:
= Click Close Tool in the toolbar.
= Or Select Close Tool from the pop-up menu.
= Orpress Esc.

7.9.2 Create Sampled Scans

The Create Sampled Scans feature allows the user to create a series of Sampled Scans in batch processing mode without
having to interact. But if required, the user can also create a series of Sampled Scans, but one by one.

To create sampled scans:

1. Select either a project or a station (or set of stations) or a TZF Scan (or a set of TZF Scans).
In the Scan group, click the Create Sampled Scans icon. The Sampled Scan Creation dialog appears.
Sample to the scan data.
And if required, filter the scan data.
Click Ok. The Sampled Scan Creation dialog closes.
= Each new Sampled Scan is named as follows:
= Sample - Awhere A is the Step value setin Sampling By Step,

= Or Sample - A where A the Distance value set in Spatial Sampling,
= Or Sample (Keep Details) - A where A the Resolution On Flat Areas value set in Spatial Sampling (Keep

Details),
®  You can add as many Sampled Scans as needed under a given station. If a project has been selected, Sampled
Scans (one per station) are created in batch processing mode. If a station has been selected, only a Sampled
Scan is created and under the selected station.

& Scans E E

& WorkSpace (1 project)

5 GH
...| 8] TeachingFirstStation_015can_01

aokrwn

List
TeachingFirstStation_ 015 = -
Marme Target Type Murnber of points
i3 &5 Sample - 1 pixels Scan 120 810132
@ ﬁTEF_SCANl TZF Scan 120976 022

Warning: All Sampled Scans cannot overall four billions points.

Tip: When you create from several TZF Scans within a station, all Sampled Scans (in that station) do not have the same
color. Each has its own color.

Notes:
= |fthe selected project has not been yet saved in the database, you are then prompted to do so. We advise you to

save the project under the same folder as the TZF format files.
= |nside the RWI folder, a scan file (with RWCX extension) is created per sampled scan named as follows Pro-

jectName_StationX_ScanY.
Notes:
= |fthe TZF format file(s) has (have) not been yet processed, the Processing TZF Scans dialog opens and prompts
you to proceed to do so.
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= Allleveled TZF Scans will be automatically re-projected during the Post-Processing step.
Tip: You can also right-click on a TZF Scan and select Create Sampled Scans from the pop-up menu.

Note:RealWorks internally computes the final number of points a full resolution extraction takes, and then checks the local
disk place. If there is a risk for the operation to fail due to a lack of disk space, an information box pops up, displays an estim-
ated amount of needed space and the actual space left on the selected disk. If there is no risk, nothing happens.

Mat enough dizk space.
You might need up to "'4.4 GBE and there iz only 3.9 GE remaining on drive D4

Operation will abort,

7.9.2.1 Sample the Scan Data

There are three sampling methods (Sampling by Step,Spatial Sampling and Spatial Sampling (Keep Details)) that you can
use in order to reduce the number of points in the scan data.

The sampling will be applied to the entirety of the scan data. The number of estimated points will be updated according to
the defined parameter except when using the Spatial Sampling or the Spatial Sampling (Keep Details). Itis in that case
"Undefined". Note that the use of the

In the Sampling by Step method, one point will be taken into account at each defined Step vertically and horizontally in the
2D image data.

To apply a sampling by step:

1. Click on the Sampling pull-down arrow.

2. Choose Sampling by Step from the drop-down list.

3. Enteravalue in the Step (In Pixels) field.

4. Orusethe Up_- | (or Down_- 1) button to choose a value.

The Spatial Sampling method allows you to obtain a point cloud with a homogeneous spatial density that you have to
define.

To apply a spatial sampling:

1. Click on the Sampling pull-down arrow.

2. Choose Spatial Sampling from the drop-down list.

3. Enter avalue in the Resolution field.

4. Orusethe Up - | (or Down_- ) button to choose a value.

The Spatial Sampling (Keep Details) method enables you to adaptively sample a TZF Scan using the local context, in order
to extract a scan with high point density in high contrast areas (e.g. edges) and low point density in flat, low varying areas
(e.g. walls, floors). You have to define a resolution which allows you to control the density of points in flat regions, and all
the points in high information areas are kept.

To apply a spatial sampling (keep details):

1. Click on the Sampling pull-down arrow.

2. Choose Spatial Sampling (Keep Details) from the drop-down list.
3. Enteravalue in the Resolution On Flat Areas field.

4. Orusethe Up _- | (or Down_-_I) button to choose a value.

7.9.2.2 Filter the Scan Data
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There are two filters (Filter by Range and Filter by Zone) that you can use in order to reduce the number of points in the
scan data. Note that the use of the Filter by Range has no effect on the number of estimated points.

The By Range allows you to define a distance (from the center of the FX instrument) beyond which no point will be taken
into account. This filter is only applied to the scan data.

Toffilter by range:
1. Check the Filter by Range option. The Max Distance field becomes editable.
2. Enter avalue in the Max Distance field.
3. Orusethe Up _- | (or Down_-_|) button to choose a value.

The By Zone option allows filtering by defining a bounding box. The Min Point and Max Point are the two extremities of a
bounding box diagonal.

To filter by zone:
1. Check the By Zone option. The Min Point and Max Point fields become editable.
2. Enter a 3D coordinate in the Min Point field.
3. Enter a 3D coordinate in the Max Point field.

7.9.3 Equalize Luminance

You can equalize the intensity of all points of a project. The equalization augments the intensity dynamics to the whole
range (0,255). You can see the results immediately if you are in the intensity displaying mode (Gray Scale Intensity or Color
Coded Intensity).

To equalize point cloud luminance:

1. Select a project from the Project Tree.

2. Select Equalize Luminance “ in Edit > Scan. A message will prompt you to confirm (or cancel) the operation.
3. Click Yes to continue.

Notes:
®  There is no Undo for this operation. So you should use it with care.
®  This operation can take a significant amount of time in the case of large datasets.

7.9.4 Equalize Color

Generally speaking, data acquired by a 3D laser scanning system (scanner and embedded camera) contain a 3D point
cloud and a collection of 2D images. Each point of the point cloud can contain not only its 3D coordinates, but also other
attributes such as intensity or color. The intensity information is given by the scanner and the color information by the cam-
era. Point color equalization merges both the intensity information and the color information inside a single project. You can
see the resultimmediately if you are in the intensity displaying mode (Gray Scale Intensity or True Color).

To equalize point cloud color:

1. Select a project from the Project Tree.
2. Select Equalize Color = in Edit > Scan. A message prompts you to confirm or cancel the operation.
3. Click Yes to continue.

Notes:
= There is no Undo for this operation. So you should use it with care.
= This operation can take a significant amount of time in the case of large datasets.

7.9.5 Color Points

This feature lets you color all the points of a station using the associated images. The only prerequisite is that the images
should be matched images. In any processing mode, you can select a project and the point coloring will be applied to all sta-
tions of the project. In the Registration, the user can select a station (or a set of stations), the point coloring will be applied to
the selected station(s). Note that there is no undo. Point coloring is permanent.

To color points using station images:
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Select a project from the Project Tree (in any processing mode).
Or select a station (or a set of stations) from the Project Tree.

Select Colorize Points = in Edit > Scan. A dialog appears and prompts you to continue or to abort the action.
Click Yes. The dialog closes.

If the current project comes from the import of a JXL format file, from the Trimble SX10 instrument, the Image Type
Selection dialog appears:

Image Type Selection n

P b=

Select Image Type:

ﬁ 1. Image - Overview (2]
2. Image - Primary (2]
|:| 3. Image - Telescope [7E]

Mumber of Images: 280

Cancel

Note: The images that will be taken into account are those that are inside the stations. If your selection is a project
and some of your images do not belong to a station, you may see the number of images in the dialog different from
the number of images in the project.

5. Select a type by checking the corresponding check box. The number of images of the chosen type is displayed.

6. Click OK. The Image Type Selection dialog closes.

Note: You can select the three types at the same time.

Note: If no check box has been selected, a warning will open and no points will be colored.

7.10 Point Cloud

In the Edit tab, the Cloud group looks as illustrated below, in the Production mode:

e 4 7 -
r,"" \ T—E' T-—_._.l, T-’_u’ - . o
P *
Segmentation Sampling TZF-Based Auto-Classify Auto-Classify Auto-Classify
Auto-Segment~  Outdoor Indoor Tunnel v
Cloud

Where it is missing in the Registration module.

7.10.1 Segmentation

This tool allows you to segment a point cloud object into several point sub-clouds. By using this tool, you can structure a
complex scene into its logical component parts, and work subsequently on each part. It is important to note that an object
containing both the point cloud and geometry representations cannot be segmented. In order to do this, you have to use the
Sampling tool to create a new point cloud without geometry and then perform the segmentation on the newly created point
cloud. In order to enable this tool, you should select one or several point cloud objects.

Note: The Segmentation tool, as a main tool, is only available in OfficeSurvey and Modeling (or Production). When using it
as a sub-tool, it is available anywhere.

7.10.1.1 Open the Tool
To open the tool:
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1. Select a point cloud (or more*) from the ProjectTree.

2. Select Segmentation ¥~ in Edit > Cloud. The Segmentation toolbar appears.

Segmentation

0 @ [F] &4 BE s Maintain Classification | = i) =f]
1

1 1
Maintain Classification | |
| ©— [ Undlassified
[ 1] (2] B Euilding 9 ©
B Sround
[l High Moise
1 - Selection features 4 - Create (P)
2 - Box Selection** 5 - Close Tool

3 - Manual method for assigning classification lay-
ers to point clouds

= Aninformation box appears at the top right corner of the 3D View and displays the sum total of points included in
the selected object. The mouse cursor shape changes; the arrow becomes a pointer. You can still navigate
(Zoom, Pan and Rotation) through the 3D scene, select or hide objects (or groups) or change the active group
before you start drawing a fence. Once you start drawing, these commands become unavailable except Pan.

= |fthe Keep Displayed Objects Visible When Starting Segmentation option (in the Preferences dialog) is not
checked, all objects displayed in the 3D View are hidden except the one selected. All of the displayed objects
have their bulb icon turned to Off.

= |fthe option is checked, all objects displayed in the 3D View remain displayed. All displayed objects have their
bulb icon remained On, except the one selected.

Tip: After opening the tool, the default selection method is the last used one.

Caution: (*) You can select several point clouds for entering the tool but one of them should not be the Project Cloud. In
case of a single selection, the Project Cloud can be selected as input of the tool.

Note: (**) The Box Selection feature becomes enabled only if the Segmentation tool is used with the Limit Box Mode.

Note: When using the Segmentation tool as a main tool, you can create a new folder, move or delete an object from the Pro-
ject Tree while doing a segmentation. When using the Segmentation tool as a sub-tool, you are only allowed to create a
new folder. Moving or deleting an object from the Project Tree, while doing a segmentation, is not permitted.

Tip: You can change the color of a fence in the Preferences / Tools dialog. This should be done before entering into the
tool, otherwise a message pops up.
7.10.1.2 Delimit a Region on a Set of Points

A fence may have several shapes (Polygon, Rectangle, Circle, Lasso or a combination of a Polygon and Lasso). A fence is
used as segmentation boundaries and drawing one is done by picking (or dragging) in the 3D View. Once the first vertex of
a fence is picked, you can no longer move the scene.

Tip: You can use the Esc key to cancel the fence that you are drawing.

Note: If you select Close Tool (or New Fence from the pop-up menu) while you have not finished drawing, your fence will
be cancelled.

Tip: To start a new fence, you need to cancel the current one by selecting New Fence from the pop-up menu.

Note: Even if the pop-up menu is displayed, the fence still snaps to the mouse cursor. You have to terminate the fence to
free it. When selecting In (or Out), RealWorks will automatically close your fence and points inside (or outside) this fence
will be kept.

Caution: Be careful with the Keep Displayed Objects Visible When Starting Segmentation option in the Preferences dialog.
If you decide to keep the option unchecked, all displayed clouds remain displayed with the selected cloud after entering the
tool. You are able to fence, not only the selected cloud but also those that are not selected (but only displayed). This may be
confusing but keep in mind that the displayed clouds are not taken into account in the fencing result.
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7.10.1.2.1 Draw a Fence (Polygon Only)

To draw a fence (polygon only):

Click the Polygonal Selection CI icon.

Click anywhere to draw the first vertex of a polygonal fence.

Click anywhere to draw the second vertex. The two vertices are linked by a segment.

Continue to define other vertices. The polygonal fence is always closed in such a way that the start vertex is always
linked to the last one.

5. Right-click in the 3D View to display the pop-up menu.

6. Select End Fence to terminate the polygonal fence.

HPON =

Note: To end a fence, you can double-click (or press on the Space Bar).

Tip: You can select Polygonal Selection from the pop-up menu.

7.10.1.2.2 Draw a Fence (Lasso Only)

To draw a fence (lasso only):

Click the Polygonal Selection CI icon.

Press the Shift key, and drag the cursor around the objects (or the area) you want to fence.
Release the Shift key, once the lasso is drawn.

Right-click in the 3D View to display the pop-up menu.

Select End Fence to terminate the lasso.

S

Note: To end a fence, you can double-click (or press on the Space Bar).
Tip: You can select Polygonal Selection from the pop-up menu.
7.10.1.2.3 Draw a Fence (Polygon and Lasso)

To draw a fence (polygon and lasso):

Click the Polygonal Selection CI icon.

Pick anywhere to start the first vertex of a fence.

Pick anywhere to set the second vertex. The two vertices are linked by a straight line.

Press the Shift key and then drag the cursor around the objects (or the area) you want to fence.

When you finish, release the Shift key and the mouse button.

Continue to define other vertices. The fence is always closed in such a way that the start vertex is always linked to
the last one.

7. Right-click in the 3D View to display the pop-up menu.

8. Select End Fence to terminate the fence.

ok owd =

Note: To end a fence, you can double-click (or press on the Space Bar).
Tip: You can select Polygonal Selection from the pop-up menu.
7.10.1.2.4 Draw a Rectangular Fence

To draw a rectangular fence:

1. Click the Rectangular Selection Hicon.
2. Click anywhere to draw the first corner of a rectangular fence.
3. Click anywhere to draw the second and opposite corner. The rectangular fence is drawn.

Tip: You can select Rectangular Selection from the pop-up menu.
7.10.1.2.5 Draw a Circular Fence

To draw a circular fence:
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1. Click the Circular Selection ':3' icon.
2. Pick a point to start the first point of a Circular Fence's diameter.
3. Pick another point to set the second point of the diameter.

Tip: You can select Circular Selection from the pop-up menu.

7.10.1.3 Keep Points Inside or Outside a Fence

Once you have finished defining a fence, you can now segment the selected point cloud(s) by keeping either the points
inside (or outside) of the fence. Note that any segmented cloud is not permanently created in the database. You should use
the Create command to perform this operation. This also means that you can turn around the so-segmented cloud, and con-
tinue to perform fencing and segmentation.

To keep points inside or outside a fence:

1. Click the In® icon. Points inside the fence are kept. Points outside the fence are unkept. This doesn't mean that
they are not deleted from the initial cloud but just hidden in the 3D View. The number of points inside the fence is
shown in the information box. You can also use the short-cut key | to do this. If the fence does not contain any
points, selecting In will not take any points into account.

2. Orclick the Out < icon. Points outside the fence are kept while those that are inside are unkept. The number of
remaining points is shown in the information box. You can also use the short-cut key O to do this. If the fence does
not contain any points, selecting Out will not take any points into account.

3. Click Display Un-partitioned Points% if you want to work with the same cloud.

A - Polygonal fence B - Points inside the polygonal  C - Points outside the polygonal
fence are kept fence are kept

Tip: You can also select In (or Out) from the pop-up menu.

Note: After keeping points in (or out) the fence, you can rotate the scene to do the selection from another point of view.
Such a combination allows you to do a 3D point selection (like to segment the cloud with a 3D polyhedron which is the inter-
section of the extrusion of these 2D fenced polygons).

Trimble RealWorks User Guide | 150



EDIT

7.10.1.4 Assign a Classification Layer to the Fenced Cloud
You can assign a classification layer to the fenced cloud only when using the Segmentation tool as a main tool.

To assign a classification layer to the fenced cloud:

1. Click on the pull-down arrow.
2. Choose between "Maintain Classification" and a specific classification layer.

@ oo | Maintain Classification |v| & o=

Maintain Classification
] Unclassified
[ center
B Left
1 File 1
[ File 2
[ Right

= |f "Maintain Classification" has been chosen. clouds will be segmented and their attributes preserved. The num-
ber of output clouds will be equal to the number of input classification layers.

@ @Pru:u_iec... Proj.. [] Created, neve @ '?_?Prcujec... Proj.. [] Created, nev

F @ Center  Cloud [ Center % @ Center Cloud [ Center

¥ < Left Cloud [ Left T < Left Cloud [ Left

@ % OBJEC.. Frame [ Unclassified % & OBJEC... Frame [ Unclassified
@ <Pile1  Cloud [J Pile @ <Pile1  Cloud [ Pile1

@ <®Pile2  Cloud [ Pile2 @ <®Pile2  Cloud [ Pile2

@ <@Right Cloud [l Right # <P Rig

# <> OBJEC... B Left
% <»OBJEC... Cloud [ Pile
% <»O0BJEC... Cloud [ Right
. Cloud [ Pile2

Clouds sharing the same classification layer will be merged into the segmentation result.
@ @Projec... Proj... [] Created, neve % lEDF"rl::lel::... Proj.. [] Created, nev

% @ Center  Cloud [ Center % @ Center Cloud [ Center

& < Left Cloud [ Left § <o Left Cloud [ Left

% & OBJEC.. Frame [ Unclassified @ % OBJEC.. Frame [] Unclassified
& <2 Pile Cloud [] Pile1 % < Pile 1 Cloud [] Pile1

% <oPpile? Cloud [] Pile1 % <hpile2 Cloud [] Pile1

@ <»Right Cloud [ Right # <@Right Cloud [ Right

% < OBJEC.. Cloud [ Center
% <> OBJEC... Cloud [ Left
% <»0BJEC... Cloud [ Pile1
¥ <> O0BJEC... Cloud [ Right

= |f a specific classification layer has been chosen, clouds will be segmented and merged into a single cloud. The
chosen classification layer will be assigned to the segmentation result.
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7.10.1.5 Set the Cloud Inside the Limit Box as a Working Cloud

The Box Selection feature lets the user set the cloud inside the Limit Box as a working cloud.

To set the cloud inside the limit box as a working cloud:

1.

2.

Mo, Pts: 1

Wrl 2 e

i
i
a
-
-
¥
]
EY

In the Limit Box group, click the Limit Box Mode icon. The Limit Box Mode toolbar and the Picking Parameters tool-
bar open.
Define a Limit Box. For more information, refer to the Limit Box Mode section.

If the clouds and/or geometries outside the Limit Box are displayed, hide them by clicking ‘5%’. Otherwise, the Box

-
Selection ﬁ feature (in the Segmentation toolbar) remains grayed-out.

Segmentation
826 017 6245 of
1826017 628

Ta

= With a fence drawn, choose e.g. In (I)E/]. The working cloud is the selected cloud. The number of points inside
the fence is displayed in the information box.
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" With a fence drawn, first click Box Selection ﬁ to set the cloud inside the Limit Box as the working cloud. And
then choose e.g. In (1)*2. The number of points inside the fence is equal to zero.

7.10.1.6 Create the Results

To create the results:

1. Right-click anywhere in the 3D View to display the pop-up menu.
2. Select Create from the pop-up menu.
3. Select Close Tool.
= A cloud named OBJECTX is created in the Models Tree.
= |fthe Keep Displayed Objects Visible When Starting Segmentation option (in the Preferences dialog) is not
checked, all objects displayed in the 3D View remain hidden except the one selected.
= |fthe option is checked, all objects displayed in the 3D View remain displayed.

Tip: Instead of selecting Create@ from the pop-up menu, you can also press the P key on your keyboard.
Note:

= Selecting Create without closing the fence will close it automatically and a new cloud object will be created from all
points inside (or outside) this fence.

®  The Create feature is always enabled after entering the tool even if there is no drawn fence. This way, you can cre-
ate a new cloud. It is based on all points of the selected cloud.

Trimble RealWorks User Guide | 153



EDIT

Note: When using the Segmentation tool as a main tool, you can save your project after creating the segmented clouds in
the database.

Caution: You cannot save your result(s) when using the Segmentation tool as a sub-tool. The Create button is dimmed.

Note: A dialog appears and asks if you really want to close the tool without saving the result in the database (after a fencing
only).

7.10.2 Sampling

The Sampling tool enables to create a sub-point cloud from a selected point cloud. There are at all six methods: Spatial
Sampling, Random Sampling, Scan-Based Sampling, Intensity-Based Sampling, Discontinuity-Based Sampling and
Ground Extraction. The initial point cloud remains unchanged after sampling. You can combine these six different methods
to sample the selected point cloud, that is; you can use the result from one method as the input to another method and con-
tinue until you are satisfied with the result. Or you can create several sub-point clouds within an opened session.

Note: In case of a single point cloud (as input), the point cloud, that will be created from each method, will have the same
layer than the selected one, except when using the Ground Extraction method with the Keep Ground option. In case of sev-
eral point clouds, the created point cloud will have "Unclassified" as a layer.

7.10.2.1 Open the Tool

To open the tool:
1. Select a point cloud from the Project Tree.
2. Select Sampling ~in Edit > Cloud. The Sampling dialog opens.

The sampling method which appears first is the last used one.
The Scan-Based Sampling,Random Sampling and Ground Extraction methods work on disk', i.e., on the full data,
independently of what is loaded in the RAM. See [A].

The Spatial Sampling, Intensity-Based Sampling and Discontinuity-Based Sampling methods work on what is
loaded only in the RAM. See [B].

B
ST R aned Sarrplng - S-Ddid SvIITDII'bﬂ -

+ Split per stabons

Distance Babween

Ea E:| W= Pairts 0.00 m
i Q.‘H Fortenay aux roses_B Prawiew
3 ] Registered
# 1 Regstersd (2)
# 1 Regstered (4)
Initial: 24999 363 Points
Remaring 3002 875 410 Poinks| #—  Femaining: 24 999 363 Ponts| 4—
WorkSpace o | WorkSpace o
T Models T Models
& WorkSpace (1 project) & WorkSpace (1 project)
#%; Opera * % Opera *
= = - B = = - | B2
Mame Mumber of points Mame Mumber of points
Q0 PYProject Cloud 3002875410  — J PYProject Cloud 3002875410 +—
' B OBIECT 1442 298 909 g € OBIECT 1442 208 909
¢ < OBIECT2 225904 y EHOBIECT2 229 904
| £ | £ S |
25 Mpts s HID Meters 1oy 25 Mpts +— HD Meters 1%
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Tip: To leave the Sampling tool, you can select Close from the pop-up menu or press Esc.

Caution: You are prevented from changing the number of loaded points inside the Sampling tool. The Point Loading Man-
ager is grayed out.

7.10.2.2 Choose a Method

Inside each method, you can use the Segmentation tool to select a data subset for performing a sampling. When used in
such condition, you cannot save the result. The Create command is deactivated.

Caution: In case you enter the Segmentation tool after sampling a point cloud, the number of points in the "Remaining"
field is considered as the input of the Segmentation tool. If you close the tool without performing any segmentation oper-
ation on the point cloud, first you get back to the Sampling tool, and the number of points upstream the Segmentation tool is
then considered as the "Initial" points.

7.10.2.2.1 Spatial Sampling

Point clouds obtained by scanning from different positions and at different distances are often not uniform in terms of point
density. This method enables you to obtain a point cloud with a homogeneous density (that the user has to define).
To sample spatially:

1. Inthe Sampling dialog, click the pull down arrow.
2. Choose Spatial Sampling from the drop-down list. The Spatial Sampling dialog appears.

(Spatial Samping v)
Distance Between
Faints: pciuiar' 0
| Preview |
Initial: 6730119 Points
12
Remaining: 6730119 Points
1 - Density of points expressed in terms of a distance 2 - Non editable fields

between points
This dialog displays two numbers: Initial and Remaining. The Initial number is the total number of points before
sampling. The Remaining number corresponds to the number of points after sampling. The unit of measurement is
set by default in millimeters; but you can change it when necessary in Preferences.
Enter a value in the Distance Between Points field.
Click Preview to view the result before saving it.
5. Click Create and Close.
A sub-point cloud whose name is "Sample - "Distance Between Points" Value" is created under the current project
in the Models Tree.

pow

Note: A negative value input in the Distance Between Points field is automatically converted to positive.

7.10.2.2.2 Random Sampling

This method consists in sampling a point cloud by using a percentage ratio defined by the user, which will determine the
amount of points that will be kept in the initial point cloud. These points will be randomly selected from the original point
cloud.

To sample randomly:
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1. Inthe Sampling dialog box, click the pull down arrow.
2. Select Random Sampling. The Random Sampling dialog appears.

. : 't
1 (] w0 =
- @
Initial; 6730119 Points
© Remaining: 6730119 Paints— o
1 - Slider 3 - Non editable field
2 - Pre-defined (or user-defined) values 4 - Editable field

In this method, there is no Preview. There are four ways to define the percentage ratio. The first is to use a slider.
The second is to select a predetermined value among those pre-defined (25, 50, 75 and 100%). The third is to enter
a rate value manually and the fourth is to enter the number of points in the Remaining field. Each time you define a
new ratio, the sampling will be performed dynamically, and the results (the number of points and the final cloud -
respectively in the dialog and in the 3D View) are displayed in real time.

3. Define a percentage ratio.

4. Click Create to save the result.

5. Click Close.
A sub-point cloud whose name is "Sample - "Rate in Percent" Value" is created under the current project in the
Models Tree.

Note: When entering a value in the Rate or Remaining field, do not forget to press Enter.

7.10.2.2.3 Intensity-Based Sampling

This method can be used for sampling the selected point cloud according to the intensity associated with each point. In
RealWorks, the intensity value ranges from 0 to 255. After selecting the Intensity Based Sampling method, the selected
point cloud will be rendered in Gray Scale Intensity.

To sample based on intensity(ies):

1. Inthe Sampling dialog, click the pull down arrow.
2. Select Intensity-Based Sampling. The Intensity-Based Sampling dialog appears.
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Notes:

(intensiy Based Samping )

o J—l~ o 7 J 4| Display Umwanted Foints 4|—

6]

e __ |
ST
7
(3]
Initial: 2 343 682 Points
Remaining: 2 159 065 Points
1 - Select Point Intensity 4 - Unkept points (in red)
2 - Filtering range 5 - Kept points (in grey)
3 - Vertical bars 6 - Show/Hide points that are out of the defined range

A histogram window appears in the dialog. You can then use the two vertical bars, which are shown as arrows at the
bottom of the histogram in the figure above, to define an intensity range so that all points with intensity within this
range will be kept. All points outside of this intensity range (called Unwanted Points) will be un-kept and shown in
red in the histogram and in the 3D View (only if the Display Unwanted Points option is checked). To manipulate the
two vertical bars, you can either directly use the cursor to move them, or use the picking mechanism (button on top
of the histogram) to select an intensity level from the displayed points.
Do one of the following:
= Sample according to point intensity.

a. Click Select Point Intensity.

b. Pick one pointin the 3D View.
= Sample according to a range of intensity.

a. Place the mouse cursor over a vertical bar.

b. Drag and drop the vertical bar when the intensity value you need is reached.

c. Do the same operations for the other vertical bar.
Click Create and Close.
A sub-point cloud whose name is "By Intensity (X)" is created under the current project in the Models Tree. Xiis its
order.

If the selected cloud contains points with no intensity information, these points will not be taken into account.

If you switch from Gray Scaled Intensity to Color Code Intensity; the selected Point Cloud is then rendered with a
range of colors - from red to blue with intermediate colors like orange, yellow and green. Points with intensity of 0
are rendered in red; those with intensity of 128 are in yellow and those with 255 are in blue.

7.10.2.2.4 Scan-Based Sampling

On certain occasions, you need to create a sub-point cloud including all points belonging to certain stations or scans. You
can use this method to achieve this. After selecting the method, the selected point cloud will be automatically rendered

according to the Scan Color.
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To sample based on scan(s):

1. Inthe Sampling dialog, click the pull down arrow.
2. Select Scan-Based Sampling. The Scan-Based Sampling dialog appears.
A sub-window including the Scans Tree appears in the dialog. By default, all elements (stations and scans) in this

tree are On. You can turn Off a station, a scan or a set of scans from this tree. The total number of points will be
changed accordingly and the point cloud displayed in the 3D View will be updated.

If required, use the Expand All (or Collapse All =l ) icon to expand (or shrink) the Scans Tree in the dialog.

|
If required, use B8 to select all items from the dialog, to clear the selection and B & to reverse the selection.
Scan-Based Sampling

! Split per Scan
ﬁ o | B E
G L& Fortenay aux mses_§
= 0 Regstersd
[=] ﬁ Fontenay aux roses_1
OI -1 pixals
Sample - 1 pixels ()
= & Fontenay au roses_2
;,r Sample - 1 pixeds
f Sample - 1 pixeds (2)

"On" items are shown in the 3D View and WI|| be considered in the final result

ScmB‘-aa-u-:ISmu:-hq ™
~ Splt per Scan
HEg BB
® (2] Fortenay s roses 8
= DIJ Registared
- Q88 Fortenay sux rass_1
'l;l. Sample - 1 pixels
Il 5ample - 1 pixels (2)
= (8) Fortenay aus roses_2
¢ Sample - 1 pixels
7 Sample - 1 ptoals (2)

"Off" items (blue points) are hidden in the 3D View and won't be taken into account in the final result

Trimble RealWorks User Guide | 158



EDIT

o0k w

Turn Off some of the stations (or scans).

Optionally, check the Split Per Scans option.

Click Create to save the result.

Click Close. In the Models Tree, under the current project:

If the Split Per Scans option has not been checked, all selected scans are merged to create a new cloud named "By

Scan".
Scan-Based Sampling
Split per Scan
B a- | B =
® g Fortenay aux mses_8
= 4] Registered
B 1;) B Fontenay aux roses_1
Workspace ':‘I Sample - 1 phels s—
— Sample - 1 pivels: (2)
Models B Q& Fontenay aux mses_2
& WorkSpace (1 project) Q@ Sample - 1 piels +—
# Opera * Semple - 1pinels (2)
|+ |=-|F
Marme MNumber of points
) B Project Cloud 3002 875410
) €By Scan 241 270643 +—

If the Split Per Scans option has been checked, a folder named "By Scan" is created. For each selected scan, a

cloud is created and named following the name of its station.

| Scan-Based Sampling
« 5plt per Scan
HEg BB
[ i [2) Fortenay sux moses_8
= QI:I Registered
= Q@ Fortenay aue mass_1
WaorkSpace Q. Sample - 1 pixels s
— ] Sample - 1 pixels (2)
Models B @(3) Fortenay auxx roses_2
-.";%Flptra' Q  Sample - 1 pinels +—
3 By Scan ) Sample - 1 pbeels (2)
& =- |
MName Mumber of points
) EFontenay aux roses 1 119779897
) < Fontenay aux roses 2 121490746 +—

If a station has two scans and one is selected, only the selected scan is used to create the cloud.
If a station has two scans and both are selected, the two scans are merged as one cloud.
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Scan-Based Sampling
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Tips:
® You can select several stations (or scans or a mix of them) (from the Scan-Based Sampling dialog) by using the
CTRL(or SHIFT) key combined with the left clicking.
®  To select all items (scans and/or stations) at once (from the Scan-Based Sampling dialog), select first an item and
then use the CTRL+ A key combination.

In this sub-tool, only stations and scans from the selected cloud are displayed in the dialog, instead of all of the stations and
scans of the project.

Tip: You can resize all the sampling dialogs horizontally, in particular the Scan-Based Sampling dialog in order to be able to
see all item names fully in case they are too long.

7.10.2.2.5 Discontinuity-Based Sampling

You may encounter discontinuities in a point cloud in three cases. First is when some points of the cloud have opposite or
different normal direction than the rest. We call this discontinuity Edge. Second is when all the cloud points have the same
normal direction but some of them are separated by irregular distance. We call this discontinuity Gap. The third case can be
everything except Edges and Gaps.

When loading a file of ASCII format, Edges and Gaps are un-generated. You can use the Edge Detection tool to generate
them. After selecting the Discontinuity-Based Sampling method, the selected point cloud will be automatically rendered in
Discontinuity Display.

To sample based on discontinuities:

1. Inthe Sampling dialog box, click the pull down arrow.
2. Select Discontinuity-Based Sampling. The Discontinuity-Based Sampling dialog appears.
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| Discontinuty-Based Samping v
| EdgeDetecton |+ ©
/|Keep Gap
. 7 Keep Edge
| Keep Others
Initial; 6730119 Foints
Remaining: 6730119 Points
1 - Display/Hide discontinuity options 2 - Launch the Edge Detection tool

When selecting this method, the three discontinuity options are all checked. The Keep Edge option (when
unchecked) enables the removal of Edge discontinuities from the point cloud. The Keep Gap option (when
unchecked) enables the removal of Gap discontinuities from the point cloud. The Keep Others option (when
unchecked) enables removal of all discontinuities except Edges and Gaps.

3. Ifrequired, detect edges.
4. Click Create and Close. A sub-point cloud will be created in the database.

A sub-point cloud whose name is "By Discontinuity (X)" is created under the current project in the Models Tree. X is its
order.

7.10.2.2.5.1 Detect Edges

The Edge Detection is based on a grid method. You should first define a projection surface (mainly a plane) and then set its
grid resolution. The grid resolution is square - the same in both of the projection plane directions (length and width).

To detect edges:
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1. Click Edge Detection. The Edge Detection dialog opens.

1
Step 1- Defm% ojecijon F'iFnE
6
v-prTe 0
)¢ ¥ Axis a
. efine Fesolulion
axis
g 20000mm ___ O
z.'#‘ L axis
Step 3 - Preview Edges
Fit P 7 ]
2 | TP Prewview i ©
"@‘ Find Best Cross Plane )
5 dg
| ther
1 - Set From Frame 6 - Edit Parameters
2-Fit 7 - Plane Parallel to Screen View
3 - Pick Axis From Object 8 - Projection Plane Resolution
4 - Plane Perpendicular to Screen 9 - Discontinuity display options

5 - Pick 3 Points on Plane

2. Do one of the following to define a projection plane:

® 200

f.

Select a frame’s axis (1).

Fit an extracted set of points with a plane (1).

Find a perpendicular view plane from an extracted set of points (1).
Pick an object’s axis (1)(2).

Pick a plane perpendicular to the screen (1)(2).

Pick three points (1)(2).

Edit the project plane’s parameters.

a.

Click Edit Parameters. The 3D Plane Editing dialog opens.

Click on the pull down arrow.

Choose between Normal + Point and Point + Point.

If Normal + Point has been chosen, enter a direction in the Normal field and give a position in the Point field.
If Point + Point has been chosen, enter a position in each of the Point fields.

Click OK. The 3D Plane Editing dialog closes.

®  Set the plane parallel to the screen view.

3. Enteravalue in the Resolution field.
4. Click Preview.
5. Click Apply.
Applying the results after previewing them creates them in the database and closes the Edge Detection dialog. Note
that clicking Apply without previewing the results cancels the generated discontinuities and clicking Cancel opens
an information box which prompts you to cancel or confirm the action you attempt to do.
Note:

®  For more information related to (1), see Step 2 of the Cutting Plane tool.
= When selecting (2), the Picking Parameters toolbar appears, it's up to you to do a free picking or a constrained pick-

ing.

7.10.2.2.6 Topography-Based Sampling
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The idea behind this method is to separate valid points from invalid points inside a given point cloud. Because invalid points
are more or less important according to where they are on the point cloud, you need to be able to work separately on them.
This kind of situation occurs when the point cloud is a scene presentation with threes, bushes and the like. In such a case,
invalid points are trees, bushes, etc. and valid points are the ground.

To sample based on topography(ies):

1. Inthe Sampling dialog, click the pull down arrow.
2. Select Topography-Based Sampling. The Topography-Based Sampling dialog appears.

| Topography-Based Samping v|
0 Display Unwanted Foints (Red)
Horizontal Radius: 20000mm &

Yertical Filtering Tolerance:

] W e

2 — Onhy/Wanted Erase Unwante
Initial; 6730119 Points ()
Remaining: 6730119 Points
1 - Show/hide invalid points 4 - Point distance selection
2 - Set valid points as reference cloud 5 - Delete invalid points from the reference
3 - Resolution of the square-grid cloud
method

First, you should define a point cloud as reference. This means that this point cloud remains unchanged whatever
the operations you apply to it except when deleting points or when replacing it by a new one. You can reload it as
often as required. If the point cloud you select comes from another sampling method or results from a seg-
mentation, the Only Wanted button is active. This means that you can set this point cloud as a reference.

The Topography-Based Sampling method is based on a grid method and the resolution is square by default - the
same in both of the projection surface (XY plane of the active coordinate frame) directions. Points of the selected
cloud outside the square-grid tolerance will be not taken into account. And those nearby or far away from the
square-grid boundary can be gradually ignored using a slider.

Fence an area on the reference cloud using the Segmentation tool.

Enter a value in the Resolution field and press Enter.

5. Slide the cursor to a position between + and -.

The result from the square-grid projection and the distance selection is a set of invalid points (called Unwanted
Points). These points will be un-kept and shown in red in the 3D View - only if the Display Unwanted Points (Red)
option is checked.

Click Erase Unwanted. Invalid points will be deleted from the reference cloud.

Click Reload Reference Points % The reference cloud is reloaded with invalid points less.

Repeat the steps from 3 to 7 on another area of the reference cloud.
9. Click Create to save the result and click Close.

o

© N o

A sub-point cloud whose name is "By Topography" is created under the current project in the Models Tree. X is its order.

7.10.2.2.7 Ground Extraction

The Ground Extraction feature lets the user extract the ground information from an indoor (or outdoor) scan, whatever the
shape of the ground (flat or no flat surfaces).

It extracts a new point cloud region that includes only ground-level scan points, as determined based on the geometry of
the scene (not laser intensity). The extraction algorithm assumes that the ground is locally horizontal (normals are used if
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available) and locally flat (local planarity is computed). Since the algorithm adapts its parameters automatically according to
the density of the point cloud, no input parameters are required.

Note the following when using the feature:

®  The ground-extraction algorithm is intended to extract the lowest ground surface in the scene. For example, in a
multi-story building, only the lowest floor would be extracted.

®  The ground-extraction algorithm may produce unexpected results when applied to noisy data that includes parasite
points below the ground. Therefore, it is recommended that you manually eliminate these parasite points (by using
the Segmentation tool) before using the Ground Extraction feature.

To extract the ground information:

1. Inthe Sampling dialog, click the pull down arrow.
2. Select the Ground Extraction method from the drop-down list. The Ground Extraction dialog appears.
3. Click the Extract button.

After the extraction, all points that are on the ground, have their color unchanged and are called Ground points.
Those, that are not on the ground, are colored in red and are called Outlier points.

Note: The Show Oultliers (Red) option is automatically chosen (checked) when applying the extraction.
Note: You are able to stop the extraction in progress by pressing Esc.

The number of points in the Remaining field is diminished from the amount of Outlier points.
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4. Do one of the following:
= Add some regions to the ground.

= Keep the ground.
= Remove the ground.

5. Click Create and Close.

A sub-point cloud whose name is "Ground Extraction" is created under the current project in the Models Tree. If the Keep
Ground option has been chosen, the sub-point cloud has "Ground" as layer (ID 2). If the Remove Ground option has been
chosen, the sub-point cloud has "Unclassified" as layer (ID 1) in case of several inputs (or the layer of the input if there is
one).

7.10.2.2.7.1 Add Some Regions to the Ground

This option enables you to add potentially missing parts to the extracted ground by simply picking points. This is useful
when the automatic extraction fails due to non-connected ground at different levels.

To add some regions to the ground:

1. Click the Pick Points button. The cursor has its shape changed to becomeiﬁ . The Pick Points button changes Com-
pute.
2. Pick several points on the Oultlier points.

3. Click the Compute button.

In the 3D View, each picked point is used as seed to define a ground region, which is added to the previously extrac-
ted ground.

In the Ground Extraction dialog, the Remaining number is diminished from the amount of points that correspond to
the added regions. The Initial number remains unchanged.

4. Ifrequired, repeat the steps for other regions.

Note: To leave the picking mode, you can press Esc., select Cancel Picking from the pop-up menu, or press on the Com-
pute button.
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Caution: You can decide to cancel the operation by selecting Undo or clicking the Reload Reference Points % Be aware
that this also cancels the ground extraction previously performed.

7.10.2.2.7.2 Remove the Ground

To remove the ground:
= Click the Remove Ground button. In the 3D View, the Ground points are hidden. In the Ground Extraction dialog,
the number of Outlier points becomes the Initial points. The Keep Ground and Remove Ground buttons are
dimmed.

Caution: You can decide to cancel the operation by selecting Undo or clicking the Reload Reference Points @_'5 Be
aware that this also cancels the ground extraction previously performed.

7.10.2.2.7.3 Keep the Ground

To keep the ground:
®  Click the Keep Ground button. In the 3D View, the Outlier points are hidden. In the Ground Extraction dialog, the
Remaining points, which are also the Outlier points, become the Initial points. The Keep Ground and Remove
Ground buttons are dimmed.

Caution: You can decide to cancel the operation by selecting Undo or clicking the Reload Reference Points @_'5 Be
aware that this also cancels the ground extraction previously performed.
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7.10.2.2.8 Floor Extraction (Indoor)

This feature lets the user extract the floor information from an indoor scan. The floors need to be flat or quasi-flat, which cor-
respond to man-made structures such as indoor floors, parking, street segments, etc. The feature can be used for extract-
ing multi-level floors. When used, it extracts first the lowest floor information, automatically and parameterless. If the user
desires to extract the other level information, he has to manually pick points.

Note: Concerning the Floor Extraction, from a technical point of view, the algorithm is based on the geometry of the scene.
In that sense, the result does not depend on the laser intensity. The algorithm uses the hypothesis that the floor is locally
horizontal (normals are used if available) and locally flat (local planarity is computed).

To extract the floor information:

1. Inthe Sampling dialog, click the pull down arrow.
2. Select the Floor Extraction (Indoor) method from the drop-down list. The Floor Extraction (Indoor) dialog appears.
3. Click the Extract button.

After the extraction, points on the floor have their color unchanged and are called Floor points.
Those, that are not on the floor, are colored in red and are called Outlier points.

Note: The Show Outliers (Red) option is automatically chosen (checked) when applying the extraction.
Note: You are able to stop the extraction in progress by pressing Esc.

The number of points in the Remaining field is diminished from the amount of Outlier points.
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4. Do one of the following:
= Add some regions to the floor.

= Keep the floor.
= Remove the floor.

5. Click Create and Close.

A sub-point cloud whose name is "Floor Extraction" is created under the current project in the Models Tree. If the Keep
Floor option has been chosen, the sub-point cloud has "Ground" as layer (ID 2). If the Remove Floor option has been

chosen, the sub-point cloud has "Unclassified" as layer (ID 1) in case of several inputs (or the layer of the input if there is
one).

7.10.2.2.8.1 Add Some Regions to the Floor

In case the floor has only one level, this option enables you to add potentially missing parts to the extracted floor. The miss-
ing parts can be due to the non-continuity of the floor or due to the fact that the floor is not really flat. In both cases, the auto-

matic method fails to extract the floor information. In case of multi-level floors, like in a building, the option enables the
extraction of the other levels.

To add some regions to the floor:

1. Click the Pick Points button. The cursor has its shape changed to becomefj?. The Pick Points button changes Com-
pute.

2. Pick several points on the Outlier points.

3. Click the Compute button.
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In the 3D View, each picked point is used as seed to define a floor region, which is added to the previously extracted
floor.

In the Floor Extraction dialog, the Remaining number is diminished from the amount of points that correspond to the
added regions. The Initial number remains unchanged.

4. Ifrequired, repeat the steps for other regions.
Note: To leave the picking mode, you can press Esc., select Cancel Picking from the pop-up menu, or press on the Com-
pute button.

Caution: You can decide to cancel the operation by selecting Undo or clicking the Reload Reference Points % Be aware
that this also cancels the floor extraction previously performed.

7.10.2.2.8.2 Remove the Floor

To remove the floor:

= Click the Remove Floor button. In the 3D View, the Floor points are hidden. In the Floor Extraction dialog, the num-
ber of Outlier points becomes the Initial points. The Keep Floor and Remove Floor buttons are dimmed.

Caution: You can decide to cancel the operation by selecting Undo or clicking the Reload Reference Points @_'5 Be
aware that this also cancels the floor extraction previously performed.

7.10.2.2.8.3 Keep the Floor
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To keep the floor:
= Click the Keep Floor button. In the 3D View, the Outlier points are hidden. In the Floor Extraction dialog, the Remain-
ing points, which are also the Outlier points, become the Initial points. The Keep Floor and Remove Floor buttons
are dimmed.

Stdn 00

Caution: You can decide to cancel the operation by selecting Undo or clicking the Reload Reference Points % Be
aware that this also cancels the floor extraction previously performed.

7.10.3 Auto-Classify Outdoor

The Auto-Classify Outdoor ' tool allows you to significantly increase productivity when classifying point clouds. It uses
algorithms that automatically classify point clouds in five classes: Ground, Building, Poles and Signs, Electric Lines and
High Vegetation.

Caution: The classification process is carried out on disk over all 3D points. It may take time with huge datasets.

= OPEN THE TOOL: The input of the Auto-Classify Outdoor tool is mainly a cloud (or a set of clouds). Select Auto-
Classify Indoor in Edit > Cloud.
= CHOOSE A CLASS:
®  Ground is a surface, flat or not, accessible by walking. It includes terrain, road, sidewalk, curbs and stairs. In the
case of multiple-floors, only the lowest one will be retrieved
= Buildings are generally facades and roofs. All the indoor points are considered as building as well.
Poles and Signs are poles, lampposts, traffic lights, etc. higher than 2 meters and touching the ground.
Electric Lines are line conductors (commonly multiples of three), suspended by towers or poles.
Note: The algorithm works mainly on power lines from distribution corridors or urban environments. It may not
work properly on other use cases such as Railway Electrification Systems.
=  High Vegetation includes trees, bushes and other vegetation higher than 1 meter.
= Remaining is everything matching none of the aforementioned classes.

Note: You need to have at least a class checked in the dialog, except the Remaining one. Otherwise, the
Extraction button remains grayed-out.

= EXTRACT & CLASSIFY POINT CLOUD REGIONS:

The status of the extraction process is displayed at the bottom of the user interface. When the process is complete,

the Rendering option automatically switches to Color Coded Classification. The points cloud regions, for which the

extraction succeeded, are created and classified as follows:

= Aunique cloud is created. It belongs to the Ground layer (ID 2).

® A cloud for each individual building is created. All reside on the Building layer (ID 6). A folder containing all the
Building clouds will be created.
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= A cloud for each individual pole is created. All reside on the Transmission Power layer (ID 15). A folder con-
taining all the Poles and Signs clouds will be created.

= Aunique cloud is created. It belongs to the High vegetation layer (ID 5).
A single cloud is created. It belongs to the Wire - Conductor layer (ID 14).
A cloud containing everything that does not match aforementioned classes. This cloud is assigned to layer 1

(Unclassified).

@ 'Ejpr':'jf‘-':t Cloud Project Cloud [7] Created, never classified

(1 Poles and signs Group

3 € Poles and signs_1 Cloud
73 @ Poles and signs_2 Cloud

23 & Electric lines Cloud
“F & Ground Cloud
23 & High Vegetation Cloud
# <P Remaining Cloud

[ Transmission Tower

I Transmission Tower

[] Wire - Conductor (Phase)
B Ground

B High Vegetation

[] Unclassified

= All the regions except the Remaining region display in the 3D View in the color defined for the region according
to the Classification Layers window, i.e. the Ground region is brown by default.

Note: You can undo the extraction process by pressing the Esc key. In the Classification Layers window,

the assigned layers remain active after an undo.

Tip: After the extraction, and if required, you can use the Segmentation tool to refine the result manually.
Please, refer to the Assign a Classification Layer to the Fenced Cloud topic for more information.

7.10.4 Auto-Classify Indoor

The Auto-Classify Indoor = tool allows you to significantly increase productivity when classifying indoor point clouds from
buildings or complex industrial environments. It uses algorithms that automatically classify point clouds in five classes:

Floor, Grating Floor, Ceiling, and Walls.

This tool is intended to work on point clouds containing a single floor. In case of multiple floors, you must first manually sep-

arate each floor, e.g., using the Scan-Based Sampling.

Caution: The classification process is carried out on disk over all 3D points. It may take time with huge datasets.
® OPEN THE TOOL: The input of the Auto-Classify Indoor tool is mainly a cloud (or a set of clouds). Select Auto-Clas-

sify Indoor in Edit > Cloud.
= CHOOSE A CLASS:

= Floor is a manmade flat surface accessible by a walking person. In industrial environments, it is usually built in
concrete. In the case of multiple-floors, only the lowest one will be retrieved.

= Grated Floor is a manmade floor composed of a regularly spaced collection of essentially identical, parallel,
elongated elements. In an industrial environment, grated floors are typically metallic and prevent access through
an opening while permitting communication or ventilation.

= Ceiling is the upper interior surface of a room or other similar compartment. The algorithm only manages flat ceil-
ing. Both grating and concrete ceilings will be extracted by the algorithm.

= Walls are vertical structures that enclose a space as part of the building envelope. The algorithm is intended to
work only on vertical walls (flat or curved). Inclined walls are not managed by the algorithm.

®  Remaining is everything matching none of the aforementioned classes.

Note: You need to have at least a class checked in the dialog, except the Remaining one. Otherwise, the

Extraction button remains grayed-out.
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= EXTRACT AND CLASSIFY POINT CLOUD REGIONS:

The status of the extraction process is displayed at the bottom of the user interface. When the process is complete,
the Rendering option automatically switches to Color Coded Classification. The points cloud regions, for which the
extraction succeeded, are created and classified as follows:

= Aunique cloud is created for Floor. It belongs to the Ground layer (ID 2).

A unique cloud is created for Grated Floor. It belongs to the Ground layer (ID 2).

A unique cloud is created for Walls. It belongs to the Building layer (ID 6).

A single cloud is created for Ceiling. It belongs to the Ceiling layer (ID 66).

A cloud containing everything that does not match aforementioned classes. This cloud is assigned to layer 1
(Unclassified).

@ &Prcuject Cloud Project Cloud [] Created, never classified

7 < Grated Floor  Cloud B Ground
& Ceiling Cloud [ Ceiling

T e Walls Cloud B Building

¥ <@ Remaining Cloud [ Unclassified

= All the regions except the Remaining region display in the 3D View in the color defined for the region according
to the LAS standard, i.e. the Ground region is brown by default.

Note: You can undo the extraction process by pressing Esc. In the Classification Layers window, the
assigned layers remain active after an undo.

Tip: After the extraction, and if required, you can use the Segmentation tool to refine the result manually.
Please, refer to the Assign a Classification Layer to the Fenced Cloud topic for more information.

7.10.5 Auto-Classify Tunnel

The Auto-Classify Tunnelﬂi feature classifies automatically the input point cloud into separate clouds in distinct clas-
sification layers: Tunnel Envelop, Ground and Remaining.

PREREQUISITES: A tunnel should:

- Be pre-segmented to remove everything outside.

- Be a pseudo-cylindrical horizontal object, and longer than wide.
- Be a closed envelope with a ground.

- Be big enough to contain people and / or vehicles.

It should not:

- Have unscanned areas. If there are some, consider to cut the tunnel into several pieces and process each piece
separately.

- Have several branches, with overlapping parts.

Note: The Auto-Classify Tunnel feature does not work with bridges, vertical silos or vertical tanks.

TOOL ACTIVATION: Select a point cloud and choose Auto-Classify Tunnel in Edit > Cloud.

OPTIONS: Choose an option:

- Tunnel Envelop.

- Remaining.

- Ground.

EXTRACT & CLASSIFY: Click Extract. The Rendering option switches automatically to Color Coded
Classification. Point cloud regions, for which the extraction succeeded, are created and classified as follows:
- A cloud for the Tunnel Envelop. It is assigned to the Tunnel Envelop layer (ID 30).

- A cloud for the Ground. It is assigned to the Ground layer (ID 2).

- A cloud containing everything that does not match aforementioned classes. This cloud is assigned to layer ID 1.
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7.10.6 Merge Several Point Clouds into One

Merging a set of clouds consists of creating a new cloud from the selected clouds and deleting them at the same time. Itis
important to note that you can only merge objects containing only the cloud representation. If one of the selected objects
contains a geometry representation, a warning will be issued to the user. If the user decides to continue, the geometric
shape of the selected object will be lost. You cannot merge the scans. The selected clouds for merging must belong to the
same project. When you select clouds from two different groups, the merged cloud will be put under the group which con-
tains the last selected cloud.

To merge several point clouds into one:

1. Select several clouds from the Project Tree.
2. Select Merge Clouds in Edit > Cloud.
= |fthe selected clouds share the same layer, a new cloud is then created with the name of Merge. Itis putin the
same layer as the selected clouds.

% &>Project Cloud  Proj.. 7240564 [ Created, never classified

F <@ Cloud Cloud 234916 [ Unclassified

% & Ground Cloud 5045463 [ Ground

fﬁ@hﬂerge Cloud 208049 [ Low Vegetation

= |fthe selected clouds do not share the same layer, a new cloud is also created but it is put in the "Unclassified"

layer.

% & Project Cloud  Proj.. 7240564 [] Created, never classified

% <@ Cloud Cloud 254916  [] Unclassified

% &2 Ground Cloud 5045463 [ Ground

i & Merge Cloud 526890 [ Unclassified

Tip: You can also use the following short-cut key CTRL + M.

Tip: You can also select Merge Clouds from the pop-up menu.

7.10.7 Cloud Color

To change the color of a point cloud:

1. Select and display a point cloud from the Project Tree.
2. Do one of the following:

1. Select Cloud Color - in Edit > Cloud.

2. Choose a color from the color palette.

3. Ordefine your own color by clicking Other.

Or

With the Property window open, click in the Cloud Color line.
5. Choose a color from the color palette.

»
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6. Ordefine your own color by clicking Other.

| @ General
Type Project Cloud
Mame Project Cloud
= Cloud

Color of Cloud [
el IO 0ODEEEOEEEEEEEEENE

AN EEEEEEEEEEEENE
IO EEEEEEEEN
EEEMOOESESEENEEEEEEEEN
EENO0ONEEOEONEEEEEEEEN
B0 OO EEEEEEEEN

EREOOOOOEOOOE S EEEEEEEE
EEOOOOOCOOOOE S EEEEEEEE
EEOO0O00OODEODOONSEEEEEEEE
HE OO

OOOEEEEEEEENO
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OFEN
O E EH
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7.10.8 Delete Cloud

To delete a point cloud:

1. Select an object from the Project Tree.

2. Select Delete Cloud “*' in Edit > Cloud.

= |fthe selected object is only a point cloud, a dialog opens and prompts you to continue or not.
= |f the selected object has both properties (point cloud and geometry), its point cloud properties are deleted with
no warning.

Tips:
B You can also right-click on an object with both properties (cloud and geometry) in the Models Tree (or in the 3D
View) and select Delete Cloud from the pop-up menu.
®  You can also use the combination of keys CTRL + D.

7.11 Geometry

In the Edit tab, the Geometry group looks as illustrated below, in the Production mode:

Geometry
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In the Registration module, the Geometry group is also present but the Delete Geometry and Convert to Mesh features are
not present.

7.11.1 Delete Geometry

To delete a geometry:

1. Select an object from the ProjectTree.

2. Select Delete Geometry “# in Edit > Geometry.

If the selected object has only geometric properties, a dialog opens and prompts you to continue or not.
If the selected object has both properties (point cloud and geometry), its geometric properties are deleted with

Tips:

no warning.

®  You can also right-click on an object with both properties (cloud and geometry) in the Models Tree (or in the 3D
View) and select Delete Geometry from the pop-up menu.
®  You can also use the combination of keys CTRL + D.

7.11.2 Geometry Color

To change the color of a geometry:

1. Select and display a geometry from the Project Tree.
2. Sete.g. the Surface rendering option.
3. Do one of the following:

1.
2.
3.

Select Geometry Color===in Edit > Geometry.
Choose a color from the color palette.
Or define your own color by clicking Other.

Or

With the Property window open, click in the Geometry Colorline.

Choose a color from the color palette.
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6. Ordefine your own color by clicking Other.

E General
Type Sphere
Mame OBJECT25
E Geometry
Color of Geome |:| RGB(0,255,255)
Conter EE00DNNNDDNEEEEEEEED
iameter
E Bounds EEEEEEEEEEEEEEEEEEEERNE

Direcionof dxic. [l H HH BN BB EEEEEEEEEEEEE
Distancebetwe | [ I HH BN NN EEEEEEEEEEEE
Bdremity 1 | A N BB NI EEEEEEEEEEEEEE
Baremity2 . | A NS SN SEEEEEEEEE

IO ENEEEEEEEEN
EREOOESESEENEEEEEEEEN
B0 SEEEEEEEEN
EENOO0ONESOOEEEEEEEEEN

EEOOOOONOO0OE S EEEEEEEE
OO0 S EEEEEEENE
SN0 SEEEEEEEE
EEOOOODDODO0OE A NN EENED
EEAOOOODOO00O0E NSNS ENEEO
HEDOOODEDDHHE E 5 N EE EEEO

Other

Caution: You cannot change the color of all types of geometry. There are some restrictions. An inspection map is also a
geometry. You cannot change its color.

7.12 Merge Coplanar Polylines

To merge coplanar polylines:

1. Select several polylines from the Project Tree.

2. Select Merge Coplanar Polylines & from the pop-up menu.
= |fthe selected polylines are not coplanar, an error message appears and the operation is aborted.
= [fthe selected polylines are coplanar, the resulting, created with a default name, is:
= A polyline with a unique point chain where redundant points are removed, if the selected polylines have com-
mon ends.
= A polyline with as many point chains as there are polylines in the selection, if the selected polylines do not
have a common end.

E General
Type Paolyline
MName Merge (5]
Classification Layer |:| Unclassified

[ Geometry
Color of Geometry . RGEB(0,255,25)
Center A016m; 1.75m; 5.33 m
M® Parts &
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Tip: You can use the CTRL + J shortcut or choose Merge Coplanar Polylines in Drawing> Line Work.

Note: Fitted polylines cannot be merged.

7.13 Equalize Image Color

In the Station-Based mode, a scene is viewed from a station's point of view with overlapped images in the background (if
not hidden). Each image has brightness characteristics different from its neighbor. This tool allows the adjustment of the
brightness of the images and the blending of overlapping regions, if required.

To equalize image color:

1. Select a set of images (or a project with images inside).
2. Setthe Station-Based mode (if required).

3. Select Equalize Image Color = in Edit > Image.

= |f the current project has some images which come from an instrument other than the Trimble SX10, a dialog
appears and asks to blend the overlap regions of the images after adjusting the brightness. Jump to Step C.

= |fthe current project comes from the import of a JXL format file, from the Trimble SX10 instrument, the Image
Type Selection dialog appears:

Image Type Selection n

Select Image Type:

ﬁ 1. Image - Overview (2]
2, Image - Primary (2]
[]3. Image - Telescope (76]

Mumber of Images: 2/80
Cancel

Note: All of the images of the project will be taken, i.e., those that are inside the stations as well as those that are

outside.
a. Select a type by checking the corresponding check box. The number of images of the chosen type is dis-
played.

b. Click OK. The Image Type Selection dialog closes, and a dialog appears and asks to blend the overlap
regions of the images after adjusting the brightness.

Click Yes. This will adjust the brightness of the images and will blend the overlapped regions.

d. Orclick No. This will only adjust the brightness of the images.

134
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Bltenburg 24 _and_30_AUG 08

Ritenburg 24 _and 30 _AUG DG

Note: You can select the three types at the same time.
Note: You are able to undo the operation, if required.

Note: You do not need to display (or open) the selected images to perform this operation. The selected images need to
belong to a station.
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EXPLORE

Exploration in RealWorks involves the comprehension of a complex scene from a loaded project by using all available
information, whether it is a point cloud, a model, a set of images or a combination thereof. Exploration can be done via the
Project Tree in order to understand how a scene is structured. It can also be done by examining (Examiner mode) or by
walking through (Walkthrough mode) a scene displayed in the 3D View or by viewing a scene from the instrument positions
(Station-Based mode).

8.1 Expand and Shrink the Project Tree

You can explore the Project Tree in the WorkSpace window in order to determine how the data is structured. You can click
on the Expand [ (or Shrink [=]) icon located at the left side of each group of nodes to expand (or reduce) the Project Tree
until you reach the level that contains the information you want. You can also use the scroll bar to go up (or down) the Pro-
ject Tree. Exploration in this tree is similar to Microsoft Windows Explorer.

8.2 Locate an Object in the Project

You can locate an item in the Project Tree. Like the Find command, the name of the found item will be highlighted in the List
window and its properties will appear in the Property window if it is opened. The father of the found item becomes the Active
Group in the Project Tree.

To locate an object in the project:

1. Select an item from the 3D View.

2. Select Locate ' in Home > Search.
Or
3. Double-click on an item in the 3D View.

8.3 Find an Item in the Project

You can find an item (or a set of items) in the current project with the Find command. You can find by Name, with a com-
plete or partial name, or you can find by Type.

To find an item in the project:

1. Select Find ™' in Home > Search. The Find dialog box opens.
2. Inthe Find Text field, enter a name/or a partial name.
Or/and

3. From the Type list, choose a type. The number and the type of objects in the Type list differ depending on the mod-
ule you are using.
4. Inthe Registration module, the Type list looks as illustrated below:
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Type

Search in property:;

[ ] tatch case
[ ] Current Group

Station h

Cylindric Target
Flat Target
Group

Image

Key Plan
Ortho-Image
Scan

Mame

Spherical Tamget
Station

Survey Point
Topographic Station
TopoPaint

TZF Scan

5. In the OfficeSurvey - Modeling (or Production) module, the Type list looks as illustrated below:

Type

Search in praperty:

[ ]tatch caze
[ ] Curent Group

N

ame

Al e

30 Inspection Cloud
A0 Poirt

Angle Measurement
Box

Circular Arc

Circular Toms

Cloud

Composite Curve
Cylinder

Eccentric Cone
Hiipse

Hlipzoid

Extrusion

Feature Set

Frame

Group

Image

Inspection Map
Imspection1D

Key Plan

Mesh

Model Group I
Ortho-Image

Plane

Point To Point Distance
Palyline

Paohdine Measurement
Pyramid

Rectangular Torus b

6. Select one of the options below:
= Match Case: This option allows you to find an object with its name case-matched to what was entered in the

Find What field.

= Current Directory: This option gives the choice to the user to search in the current directory or in all directories.

7. Click Find. The found objects are displayed in the Find dialog.

In the Find dialog, you can perform a multi-selection, by using the Ctrl (or Shift or Ctrl + A) key(s).
= All the objects, selected from the Find dialog, are listed in the Selection List window (if opened).

8. Click Close. The Find dialog closes.
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Tip: You can also right-click anywhere in the 3D View and select Find from the pop-up menu or use the short-cut key Ctrl +
F.

8.4 Explore in the 3D View

Data exploration in the 3D View consists mainly of using the navigation commands such as Rotate, Pan, Zoom, etc. to
examine the contents of displayed scenes/objects.

8.5 Explore in the Images Tree

As explained in the data organization chapter, the Images Tree contains only images which can be taken by an on-board
camera in a 3D scanner or come from any 2D cameras. You can browse a set of images; compare each of them with a 3D
scene in order to have a better perception and understanding, etc.

8.6 Display

The display of objects in the 3D View is like taking a photograph of a virtual scene with a camera. The steps may typically
be the ones given below and each will be discussed separately.
®  You specify the rendering parameters for displaying objects.
®  You choose camera characteristics; for example, the projection modes.
® You then select objects to display.
= Finally, you choose the point of view from which you want to shoot your photo. This is equivalent to choosing the
viewing camera's position and its aiming orientation.

All the options can be selected in View > Display.

& Show Cloud
& Hide Geometry
& View Only This E Hide All
Display

8.6.1 Show & Hide Cloud

A point cloud is a set of 3D points. Each 3D point can contain not only its 3D coordinates, but also other attributes such as
Intensity and Surface Normal.

To display objects, you should first select them either from the WorkSpace window or the List window. Once objects are
selected, you have the following options to display them. If the selected objects are group nodes, you can either use the
command Show Cloud from the Display group. You can also use the drag-and-drop function to drop the selected objects in
the 3D View. If the selected objects are object nodes (or scan nodes), you can either use the same methods as above or dir-
ectly toggle the On or Off icon beside the name of these selected objects in the List window. It is important to note that if the
selected objects have both the cloud and the geometry representations, only the later one will be displayed when you use
this box.

To show a point cloud:

1. Select an object with cloud property from the Project Tree.

2. Select Show Cloud “# in View > Display.

You have two ways to check if a cloud is displayed (or not) in the 3D View. The first way is to use the Show Cloud
icon in the Display group. It becomes active when you select a cloud which is not displayed in the 3D View. It
becomes inactive when the selected cloud is already displayed. The second way is to use the List window. A dis-

played cloud is turned-on 0 .

Notes:
®  You can also right-click in the WorkSpace (or List) window to get the pop-up menu from which you can choose the
Show Cloud command.
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= |fyou select a group node and display it, all leaf nodes under this group node will be displayed. This avoids having
to display them one by one.

Tip: You can use the D shortcut key for displaying a cloud, previously hidden. The cloud should be initially selected in the
3D View.

Hiding an object with cloud property consists of removing its representation from the 3D View. For hiding an object, you
have to select it either from the WorkSpace window or the List window or directly from the 3D View. If the selected object is
a group node, you can either use the command Hide Cloud from the Display menu or its corresponding icon in the Display
toolbar. If the selected object is a scan node, you can either use the same methods as above or directly toggle the On or Off
icon beside the name of these selected objects in the List window.

To hide a point cloud:

1. Select an object with cloud property from the ProjectTree.
2. Select Hide Cloud % in View > Display.

Note: You can also right-click on a cloud in the Project Tree (or in the 3D View) so as to display the pop-up menu and select
Hide Cloud.

Tip: You can use the H shortcut key for hiding a cloud, initially selected in the 3D View.

8.6.2 Show & Hide Geometry

To display objects, you should first select them either from the WorkSpace window or the List window. Once objects are
selected, you have the following options to display them. If the selected objects are group nodes, you can either use the
command Display Geometry from the Display group. You can also use the drag-and-drop function to drop the selected
objects in the 3D View. If the selected objects are object nodes (or scan nodes), you can either use the same methods as
above or directly toggle the On or Off icon beside the name of these selected objects in the List window. It is important to
note that if the selected objects have both the cloud and the geometry representations, only the later one will be displayed
when you use this box.

To show a geometry:

1. Select an object with geometric property from the Project Tree.
2. Select Show Geometry®: in View > Display.

You have two ways to check if a geometry is displayed or not in the 3D View. The first way is to use the Display Geo-
metry icon in the Display group. It becomes active when you select a geometry which is not displayed in the 3D
View and inactive when the geometry is displayed in the 3D view. The second way is to use the List window. A dis-

played geometry is turned-on Q :

Notes:
®  You can also right-click in the WorkSpace (or List) window to get the pop-up menu from which you can choose the
Display Geometry command.
= |f you select a group node and display it, all leaf nodes under this group node will be displayed. This avoids having
to display them one by one.

Hiding an object with geometric property consists of removing its representation from the 3D View. For hiding an object, you
have to select it either from the WorkSpace window or the List window or directly from the 3D View. If the selected object is
a group node, you can either use the command Hide Geometry from the Display menu or its corresponding icon in the Dis-
play toolbar. If the selected object is an object node, you can either use the same methods as above or directly toggle the
On or Off icon beside the name of these selected objects in the List window.

To hide a geometry:

1. Select an object with geometric property from the Project Tree.
2. Select Hide Geometry ®' in View > Display .

Note: You can also right-click on an object with geometric property in the Project Tree (or in the 3D View) to display the
pop-up menu and select Hide Geometry.

Trimble RealWorks User Guide | 182



EXPLORE

8.6.3 Hide all
This command enables to hide all displayed objects at once in the 3D View, no matter the objects.
To hide all:

" Select Hide All # in View > Display.

Note: You can also right-click anywhere in the 3D View in order to display the pop-up menu and select Hide All.

8.6.4 View Only This

The View Only This feature enables to display and hide objects as follows: The selection is displayed, the other objects are
hidden, If the selection contains objects that are not displayed, the feature shows the hidden objects and hides the objects
that are not selected. If the selection contains objects that are partially displayed (geometry without cloud or vice versa), the
feature displays all objects in the selection, and hides the rest. To do this, you can use the command View Only This from
the Display menu or the corresponding icon in the Display toolbar. You can also evoke this command from the right-click
pop-up menu.
To view only this:

® Select View Only This# " in View > Display.

Note: This command is not available when selecting a project.

8.6.5 Display, Hide & Open Image

You can display an image in two ways either as a thumbnail in the 3D View or in a separated 2D window beside the 3D
View. In the first case, you can only display an image once at a time. You can use a tip to check if an image is displayed or
not; it consists of using the List window. An image when displayed has an On-bulb icon at its left side. In the second case,
you can open as many images as required and no tip is available.

Note: An image (selected from the Images Tree) has its thumbnail displayed in the Property window (if open).
Note: In the Ribbon layout, these features can be selected only from the pop-up menu.

To display an image:

Displaying an image consists of opening it as a thumbnail within the 3D View. You can only display one image at once

1. Select animage from the Images Tree.
2. Do one of the following:

= |n the List window, toggle the On/Off icon beside the image name to On.
= Right-click on an image in the Images Tree and select Display Image from the pop-up menu.
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®  Resize: Place the mouse cursor anywhere on the thumbnail image frame. Stretch or shrink the frame by drag-
ging.
® Change location: Place the mouse cursor over the Drag & Drop. . icon on the thumbnail image. Drag and drop
the thumbnail image to a suitable location in the 3D view.
= Zoom: Click in the thumbnail image and zoom it In or Out using the mouse wheel (if it exists).
To hide an image:
The command closes an image that is open as a thumbnail in the 3D View. You can only hide one image at once.
1. Select animage opened as a thumbnail.
2. Right-click on an image in the List window and select Hide Image from the pop-up menu.
Tips:
®  Select an image from the List window and toggle the On/Off icon to Off.
® Move your cursor over the thumbnail image and click the Close B3 icon.

To open animage:

Once animage is open in a separate window, you can zoom an area of this image In or Out using the Zoom In and Zoom
Out commands, zoom the whole image In or Out using the mouse wheel or by defining a zoom factor. If the image is
zoomed In more than the 2D window can display, you can pan it in any direction in order to view the hidden areas.

1. Select an image from the Images Tree.
2. Do one of the following:

= |n the List window, double-click on its name.
= |n the List window, right-click on its name and select Open Image from the pop-up menu.
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3. To close the image window, click on the Close icon on the border of its frame.

Note:You cannot perform a distance measurement on an image that is open in a separate window; the Measure icon is
dimmed.

8.6.6 Station

You can display the position, name and properties of a station (or of all stations) within a project. All the options related to
the station visualization are gathered in the Stations Makers group, on the View tab.

And in the Target-Based Registration group, on the Registration tab.

e

Auto-Extract Target-Based
Targets  Registration e = f

Tip: You can use a shortcut key to hide (or display) all station Positions and all station Labels. Both are detailed in the Short-
cut Keys section.
8.6.6.1 Display & Hide all Station Markers

You can display (or hide) all station markers, in one time, in the 3D View regardless of the navigation mode (Examiner,
Walkthrough or Station-Based) you are using.

To display all station markers:

® Select Show Stations /2 in View > Station Markers. The Show Station Marker Labels and Station Maker List icons
become enabled. All station markers (shown as follows ‘) are displayed in the 3D View.
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Tip: You can also select Show Stations from the 3D View toolbar.

Tip: You can jump from one station to another by double-clicking on the station marker icon in the 3D View. The navigation
mode will be automatically switched to the Station Based navigation mode.

Note: If the Station Maker List window was open before choosing Show Station Markers, it will be open after.

To hide all station markers:

®  Select Show Stations /= in View > Station Markers. The Show Station Marker Labels and Station Maker List icons
become dimmed. All station markers (shown as follows ‘) are removed from the 3D View.

Note: If the Station Maker List window was closed before choosing Show Station Markers, it will stay closed after.

8.6.6.2 Display & Hide all Station Marker Labels
For a given station, a label is its name in text displayed in the 3D View, next to its station marker.

To display all station marker labels:

® Select Show Station Marker Labels = in View > Station Markers.

Note: You need to display all the station markers first.

To hide all station marker labels:

" Select Show Station Marker Labels = in View > Station Markers.

8.6.6.3 Display & Hide Specific Station Makers

You can display (or hide) the position and the label of a specific station (or a set of stations) in the 3D View, regardless of
the navigation mode (Examiner, Walkthrough or Station-Based) you are using.
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To display specific station marker(s):

1. Select Show Stations in View > Station Markers. The Show Station Marker Labels icon and the Station Maker List
icon become enabled.

2. Select Station Maker List Window ‘7. The Station Maker List window opens.

" Ifrequired, use Select All B8 to display all station positions.

If required, use Expand All i+ (or Expand ) to expand all groups (or a unique group) from the tree.
If required, use Collapse All'=I (or Collapse =) to collapse all groups (or a unique group) from the tree.
Select a unique station from the tree.

Or select several stations (from the tree) by using the Ctrl (or Shift) key combined with the left clicking.
Check the station(s) for which you want to display the station marker(s).

Note: Displaying the station marker of a specific station also displays its label (if the label has been previously displayed).

To hide specific station marker(s):

1. Select Show Stations in View > Station Markers. The Show Station Marker Labels icon and the Station Maker List
icon become enabled.

2. Select Station Maker List “#'. The Station Maker List window opens.

Station Marker List X
o =

=[] Project

[-[#][_] Mew Group

[-[¥]{3 New Group (2)

----- I:'ﬁﬂ WL _003_Station 031_Scan 01
..... [v][(# WU_D03_Station 032_Scan 01
..... [+](& WU_D03_Station 033_Scan 01
..... [+](&] WU_D03_Station 034_Scan 01

= By default, all stations (or groups) from the project are checked.
If required, use Clear Selection to hide all station markers at once.
If required, use Expand All '#l (or Expand ) to expand all groups (or a unique group) from the tree.

If required, use Collapse All'=! (or Collapse [=]) to collapse all groups (or a unique group) from the tree.
Select a unique station from the tree.

Or select several stations (from the tree) by using the Ctrl (or Shift) key combined with the left clicking.
Uncheck the station(s) for which you want to hide the station marker(s).

Note: Hiding the station maker of a specific station also hides its label (if the label has been previously displayed).

Note: The J and K shortcut keys, respectively for Show Station Makers and Show Station Maker Labels, cannot be used
with the Station Maker List window open.

8.6.6.4 Display & Hide the Network Visuals of a Station

The Network Visuals in the 3D View is similar to a set of vectors, each vector connecting the station marker of a station (or a
point on the ground (if that station has a height)) to a registration target (or to its point on the ground (if the target has a
height)).

Note: The user should be in the Registration processing mode.

To display the network visuals of a station:

1. Firstdisplay the station markers of the stations.
2. Inthe 3D View, right-click on a 3D position.

3. Select Display/Hide Network Visuals (Selected Station) = from the pop-menu.
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Or
4. Inthe Registration mode, select a single (or a set of) station(s) from the List window.
Right-click to display the pop-up menu.
Select Display/Hide Network Visuals (Selected Station) /.
Or
In the Registration mode, select a single (or a set of) station(s) from the List window.

LL

8. Select Display/Hide Network Visuals (Selected Station) /T in Registration > Target-Based Registration.

Note: For the steps from 4 to 6 and 7 to 8, you cannot view the network visuals if the station marker(s) of the station(s) is (or
are) not displayed.

To hide the network visuals of a station:

1. Inthe 3D View, right-click on the same station marker.
2. Select Display/Hide Network Visuals (Selected Station) /= from the pop-menu.
Or

In the Registration mode, select the same lonely (or set of) station(s) from the List window.
4. Right-click to display the pop-up menu.

w

Select Display/Hide Network Visuals (Selected Station) /.
Or
6. Inthe Registration mode, select the same lonely (or a set of) station(s) from the List window.

7. Select Display/Hide Network Visuals (Selected Station) /T in Registration > Target-Based Registration.

Note: (*) You cannot get the pop-up menu when selecting a set of stations.

8.6.6.5 Display & Hide the Network Visuals of all Stations

This feature is similar to the Display/Hide Network Visuals (Selected Station) feature but it is applied to all stations of the pro-
ject. The user can be in any processing mode: Registration, or Production.

In the Production mode, both the station markers and the Network Visuals are shown.
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In the Registration mode, each station is shown by its station marker, its height (if existed), the registration targets that are
inside as well as their height (if existed).

Note: No station selection is required.

To display the network visuals of all stations:

1. Inthe Registration processing mode, first display all the station markers.
In the 3D View, right-click on a station marker.
Select Display/Hide Network Visuals (All Stations)
Or

4. Inthe Registration processing mode, select a single (or a set of) station(s) from the List window.
Right-click to display the pop-menu.

.I'==

from the pop-menu.

o

Fh

Select Display/Hide Network Visuals (All Stations) “I.
Or

7. Select Display/Hide Network Visuals (All Stations)

.r:=

in Registration > Target-Based Registration.

Note: For the steps from 4 to 6 and 7, you cannot view the network visuals if the station markers of the stations are not dis-
played.
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To hide the network visuals of all stations:

1. Inthe 3D View, right-click on any 3D position.
2. Select Display/Hide Network Visuals (All Stations) “IT from the pop-menu.
Or
In the Registration mode, select any single (or set of) station(s) from the List window.
. Right-click to display the pop-menu.
5. Select Display/Hide Network Visuals (All Stations) “IT.
Or

o

6. Select Display/Hide Network Visuals (All Stations) “IT in Registration > Target-Based Registration .

8.6.7 TZF Scan

A TZF Scanis 2D Map Data, linked to a TZF format file which can come from a TZS, Faro, and etc. format file conversion or
from a Trimble TX 3D Scanner. In the first case, there is only one TZF Scan per station. It is by default a Main Scan. In the
second case, a station can contain more than one TZF Scan and each can be either a Full Scan* or an Area Scan, with a
Mode (or Density) (Preview, Level 1, Level 2,Level 3 or Extended).

In a set of scans, if there is a unique Full Scan, this Full Scan is by default the Main Scan. If there are two Full Scans, the
highest in Density is by default the Main Scan. If these Full Scans are equal in Density, the last (acquired) is by default the
Main Scan.

Notes:
® (*)AFull Scanis a 360°x158° scan.
= (**) The Spacing parameter is the distance between two consecutive laser spots.
®  The Extended range density is a feature that comes with an option upgrade of the Trimble TX8 3D Scanner.

When you open several TZF Scans directly in RealWorks, in a multi-scan situation, the priority to seta TZF Scan as a Main
Scan depends first on its Type (a Full Scan has a higher priority than an Area Scan) and then on its Density (Level 3 has the
higher priority and Extended the lower).

With a Trimble TX8 instrument, when scanning with the Extended ability, two scans, identical but different in terms of range,
will be acquired. The first scan will be a short range scan (from 0 to 120m) while the second scan is a long range one (from
120 to 340m). The time to acquire a short range scan is shorter than the time to acquire the long range one. The two TZF
format files will be created under the RWI folder. Now, with RealWorks 10, the two TZF format files will now be merged into
a single TZF format.

Note: Colored data acquired by a TX instrument, when loaded in RealWorks, are not displayed with the color information.
You need to first post-process the TZF files to be able to view the color information. The TCF format files, which store the
color and exposure information, are merged with the TZF files once the post-processing is complete. We advise the user to
make a copy of his original data sets before performing the post-processing, because it is not possible to go back.

To display a TZF Scan:

You can display a TZF Scan as a thumbnail within the 3D View. You can only display one TZF Scan at a time.

1. Right-click on a TZF Scan in the Scans Tree.
2. Select Display Image from the pop-up menu. Below are the operations you can perform on a displayed TZF Scan.

= Resize: Place the mouse cursor anywhere on the thumbnail frame. Stretch (or shrink) the frame by dragging.

® Change location: Place the mouse cursor over the Drag & Drops 1 icon. Drag and drop the thumbnail image to a

suitable location in the 3D view.
®  Zoom: Click in the thumbnail image and zoom in or out using the mouse wheel (if it exists). The thumbnail, once

zoomed in, can be moved in any direction.

Tip: You can toggle the bulb from 7 to':";:":.
To hide a TZF Scan:
Hiding a TZF Scan consists of closing its thumbnail displayed within the 3D View.
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1. Right-click on a TZF Scan in the Scans Tree.
2. Select Hide Image from the pop-up menu.

Tip: You can toggle the bulb from ‘;’ to® or click on the Clos button.

To seta TZF Scan as a main scan:

You can set a TZF Scan as a Main Scan manually.

1. Right-click on a TZF Scan from the Scans Tree.
2. Select Set as Main Scan from the pop-up menu.

Notes:
® The Set as Main Scan feature remains dimmed when selecting a Main Scan.

® Theicon of the selected TZF Scan changes from.f%ﬂ to o,

To visualize the preview of a TZF Scan:

A TZF Scan, once selected as an input of a tool like the Target Analyzer, is displayed as a 2D Preview Image in a specific
window. You can zoom In or Out an area of the 2D Preview Image using the Zoom In and Zoom Out commands, zoom the
whole image In or Out using the mouse wheel or select a zoom factor from the drop-down list. If the image is zoomed In
more than the 2D Viewer can display, you can pan it in any direction in order to view the hidden areas.

To visualize extracted targets from a TZF Scan preview:

All Spherical Targets, Black and White FlatTargets or Point Targets extracted from a TZF Scan by using e.g. the Auto-
Extract Targets feature, once created, are displayed within the TZF Scan as illustrated below.

T/7F SCAN2

A Target selected from the List window is highlighted in the TZF Scan (once open) as shown below.
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T1/F SCAN2

TZF Scam: 17F sCaN2

8.6.8 Inspection Map

An inspection map results from the comparison between two surfaces (cloud/cloud, cloud/mesh, mesh/mesh and cloud (or
mesh)/primitive, etc.). An inspection map may have three shapes: Plane, Cylinder and Tunnel; this depends on the sur-
faces selected for comparison and the projection type applied to that comparison. Each inspection map has two directions
(Vertical and Horizontal) shown by its own red-and-green-axis frame and a color bar associated with it.

To view which shape has an inspection map, display its properties in the Property window and check for the Projection
Type (Planar for a plane, Tunnel for a tunnel and Cylinder for a cylinder).

Properties
EH General
Type Inspection Map
Mame OBJECT2
Classification Layer |:| Uriclassified
B | Geometry
Caolor of Geometry . RGB(0,255,25)
Center -142.07 m: -108.82 m: 43.561
Map Size (wx h) 264 x 234
Scene Size (wx h) 264,00 mx 234.00 m

Width Resolution 1.00 m
Height Resolution 1.00 m

Minimum Value 0.00 m
Maximum Value 0.00 m

Projection Type Planar

Calor Bar Regular Steps - 0.00 m
EH Cloud
Color of Cloud ] rGE(255 7™

Standard Deviation 0.00m

If the loaded project contains an inspection map, you can display it in the 3D View or open it in an independent window.

Caution: An inspection map is of geometry type. You can delete it by selecting from the pop-up menu either Delete or
Delete Geometry.
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To open an inspection map:

1. Right-click on an inspection map in the Models Tree.
2. Select Open Inspection Map from the drop-down menu.
= The selected inspection map is open in a specific window, beside the 3D View. This window is called by the
name of the inspection map. The same window is called Map Preview when you are inside a comparison (or
inspection) tool.

OBJECT2 o[- | ]

@} Q 20% -1&lis0 01

[mm]
1.00

0.49

| |
0.00 .

IBI]I]I]I].I]I] mm

= You can zoom the map In or Out. If it is bigger than the window can show, you can pan it in any direction.
® You can manage the ColorBar that is associated with the map, create a new one, etc. Refer to the ColorBars sec-
tion for more information.

To close an inspection map:

= Click on the Cross button at the top right corner of the window.

To display an inspection map in the 3D View:

® In the List window, toggle the bulb icon beside an inspection map to On':";:'? to display it in the 3D View.
To hide an inspection map in the 3D View:

® |nthe List window, toggle the bulb icon beside an inspection map to Off# to hide it in the 3D View.

8.6.9 Annotation

An annotation is a note and / or an image attached to a picked location. The options below enable to display an annotation's
position, label and content in the 3D View. Select an annotation from the Annotations Tree, and choose from the pop-up
menu:

= Show Pin to display the pin (location) of an annotation:
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Tip: Turn on Q (orturn ofo) to display (or hide) the pin (location) of an annotation.

= Show Label to display the label (nhame) of an annotation.

- Displaying the label of an annotation displays both the pin and the label.

- CIickg in an annotation's label to hide the label.

= Show Full Content to expand the content (attached image) of an annotation.
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- Displaying the content of an annotation displays all (pin, label and content).
- Click ™ in an annotation's label to expand the content.
- Change the content's color from Dark to Light from the Preferences / Viewer.

= Hide to hide all views (pin, label and content) of an annotation.

In the 3D View:
= Drag & drop the content of an annotation to a new location. A link appears between the pin and the content.

- Click Bt in an annotation's label to restore the content position.

- Click ¥ in an annotation's label to hide the content only.
- Change the width of the link by increasing the Polyline Width value in the Preferences / Viewer.
= Double-click a pin (or a label) of an annotation to toggle to all views (pin, label and content).

Tip: The content of an annotation displays when you hover over the pin, expanding automatically its label or displaying the
tooltip.

For each annotation, you can:

®  Change its name, color and attached comment in the Properties dialog.
= Copy and paste it at the same position as the initial annotation.
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=  Cutand paste (or drag and drop) it in order to organize the annotations under groups.
= Deleteit

If an annotation has an attached image, you can:

= Open the attached image in a specific viewer by selecting Open Image from the pop-up menu.
= Export the attached image in JPG format by selecting Export Image from the pop-up menu.

Notes:

- An annotation (pin, label and content) display in a created ortho-projection image, in low-resolution and high-resolution
snapshots of the 3D View, and in a created video.

- In the Cloud-Based Registration tool where the 3D View is split into three sub-views, the annotations do not display in the
side-by-side views but only in the third sub-view.

- An annotation created from a 3D inspection cloud has the 3D Inspection Distance value displayed in the Property window.

Properties
B General
Type Annotation
Mame Al
Description
E | Geometry
Colar [0 rGE{0,255,25)
Center 696,18 km; 181.09 km; 0.49 km
= 3D Inspection
3D Inspection Distance 114.76
E Others

8.6.10 ColorBar

A ColorBar is a scale of values and each color corresponds to a range of elevation values. It is always linked to an inspec-
tion map (or 3D inspection cloud). You can create, edit, delete, rearrange, import or export a ColorBar inside a comparison
(or inspection) tool like the Twin Surface Inspection or outside a tool after opening an inspection map.

Note: Outside a comparison (or an inspection), only an inspection map can be opened in an independent window, while an
3D inspection cloud cannot.

8.6.10.1 Hide& Show a ColorBar

To hide & show a ColorBar:

1. If not opened, open an inspection map.

2. Click the Hide/Show CoIorBarZD icon to hide the current color bar.
3. Click again Hide/Show ColorBar to display the current color bar.

8.6.10.2 Edit a ColorBar

The Edit CoIorBarf_E-D feature enables to create (edit, import, delete, customize and export) a ColorBar.

To edit a ColorBar:

1. Click the Edit CoIorBarEED icon. The ColorBar dialog opens.
2. Do one of the following:

Create a new ColorBar.

Edit a ColorBar.

Import a ColorBar.
Switch to a ColorBar.
Delete a ColorBar.
Export a ColorBar.
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3. Click OK. The ColorBar closes.

Note: First open an inspection map in an independent window, if not already done.
8.6.10.2.1 Create a ColorBar

You can create as many ColorBars as required. Only one can be associated with an inspection map (or a 3D inspection
cloud) at once. By default, a ColorBar is automatically created after an inspection. When you save your project, all the cre-
ated Color Bar(s) are saved automatically. A ColorBar has no representation in the Project Tree. To view it, open the
related inspection map (or 3D inspection cloud).

To create a ColorBar:

1. Enter a new name in the Name field, or use the default one.

2. Choose a type.

== Signed ColorBar: A ColorBar showing negative and positive distance values. Positive distance values stand
for points above the Reference, and negative distance values for points below the Reference.
—

|
== Unsigned ColorBar: A ColorBar showing all distance values as absolute values (all positive).
]
B | uminance ColorBar: A ColorBar showing positive / negative values in two colors; the color intensity show-
ing the distance amplitude.
3. Do one of the following:
= Color Level Step enables you to define a color level length (1). The number of levels is adjusted based on the
maximum and minimum values of the current inspection map.
= Number of Color Levels enables you to define the number of color levels (2). The color length value is adjusted
based on the maximum and minimum values of the current inspection map.

46.12 @
3
36.89 _
2767 @
18.45
9.22 e

-1.50

e

4. Orchoose an existing ColorBar.
Or import an existing ColorBar (see Import a ColorBar).
6. To customize the ColorBar, do one of the following:

= Before selecting an edition mode, the central cursor (1) is exactly at the center of the ColorBar and the Edit
Value field is empty.

F N -.

15 354 f23

o
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= Position Mid Cursor to Define Range to Modify: Move the central cursor to snap it to a color level (1). Optionally,
define a position for the end cursor(s) (2) or (3).

-
723
V23
e

= Edit Range by Moving Mid Cursor: Set the central cursor to a position to scale the color levels' length (1) while
keeping the number color levels' number unchanged (2). Optionally, define a position for the end cursor(s) (3) or

p

B4 723

(4).
1.5
1 % i7 4 |'_' 72.3
et
e e
® |nstead of setting a slider to a position, select it and input a value in the Edit Value field.
7. Optionally, access the ColorBar Advanced Edition mode (see ColorBar Advanced Options).

8. Do one of the following.

= Click OK to create the ColorBar and close the dialog.
= Click Cancel to abort and close the dialog.
= Export the ColorBar (see Export a ColorBar).

1.5 14.8
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Note: If two ColorBars have the same name; the second (according to the order of creation) is renamed with an increment
number between brackets.

Tip: To create a ColorBar based on an existing one; click the Existing ColorBar pull-down arrow in the ColorBar Editing dia-
log and select one from the drop-down list.

8.6.10.2.2 Edit a ColorBar

To edit a ColorBar:

1. Choose an existing ColorBar from the drop-down list.
2. Orimport an existing ColorBar (see Import a ColorBar).
3. To customize the ColorBar to create, do one of the following:

= Before selecting an edition mode, the central cursor (1) is exactly at the center of the ColorBar and the Edit
Value field is empty.

-1

|
|

A
354 23

= | evel Mode: Move the central cursor to snap it to a color level (1). Optionally, define a position for the end cursor

(s)(2)or (3).
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®  Scale Mode: Set the central cursor to a position to scale the color levels' length (1) while keeping the number
color levels' number unchanged (2). Optionally, define a position for the end cursor(s) (3) or (4).

p

w4 723

1.5
1 % 17 g |'—' 72.3
e e
® |nstead of setting a slider to a position, select it and input a value in the Edit Value field.
4. Optionally, access the ColorBar Advanced Edition mode (see ColorBar Advanced Options).

5. Do one of the following.

= Click OK to update the ColorBar and close the dialog.
= Click Cancel to abort and close the dialog.
= Export the ColorBar (see Export a ColorBar).

8.6.10.2.3 Import a ColorBar

Use any TXT editor (WordPad for example) to create a ColorBar file and import it into your project. This file should contain a
series of RGB (Red Green Blue) and interval value pairs. The ColorBar once imported is automatically applied to the
opened (selected) inspection map (or 3D inspection cloud).

To import a colorBar:

1. Click Import. The Import ColorBar dialog opens.

Find a location in your disk where the ColorBar file is stored in the Look In field.
Click the ColorBar file name to select it.

Click Open. The Import ColorBar closes.

Click OK. The ColorBar dialog closes.

ok wbn

8.6.10.2.4 Delete a ColorBar
The Delete feature is available only if there is another ColorBar other than the default one.

To delete a ColorBar:

1. Check the Existing ColorBar option.

2. Select a ColorBar from the drop-down list.

3. Click Delete. If there are several ColorBars, the one that comes after becomes the active ColorBar.
4. Click OK. The ColorBar dialog closes.

Tip: No need to check the Existing ColorBar option. Clicking Delete selects the option and deletes the current ColorBar.
Note: You cannot delete a ColorBar from an inspection map or from an 3D cloud inspection.
8.6.10.2.5 Switch to a ColorBar

To switch to an existing ColorBar:

1. Check the Existing ColorBar option.
2. Choose a ColorBar from the drop-down list.
3. Click OK. The ColorBar dialog closes.

®  The inspection map is now displayed according to the chosen ColorBar.
® You can come back to the default ColorBar rendering by clicking Switch to Default ColorBar.

8.6.10.2.6 ColorBar Advanced Options

The Advanced Options feature enables you to edit a ColorBar other than the default one by defining its intervals or by
choosing a color for each level.

To edit with advanced options:
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1. Click the Edit CoIorBarf_E-D icon. The ColorBar dialog opens.
2. Click Advanced Edition. The ColorBar Advanced Edition dialog opens.

®  The Interval values in the Step - 1 field belong to the default ColorBar (or to one that has been chosen from the
Existing ColorBar list).

®  The color of each Level is the level color of the default ColorBar (or of one that has been chosen from the Exist-
ing ColorBar list).

3. Do one of the following:
= Define intervals.
= Define level colors.
4. Click Save.

8.6.10.2.6.1 Define Intervals

Define either Regular Intervals or Irregular Steps.

To define the intervals:

1. In Step 1, delete all values in the field.
2. Enter several values in the field.
3. Press Enter to validate.
®  The input values must be ranked from negative to positive, from lower to higher.
Each value must be separated by a semicolon, a comma, etc.

The number of levels is then updated according to the input values.
All of the levels are also updated in Step 2.

8.6.10.2.6.2 Define Level Colors

To define a level color:

1. In Step 2, click on a pull-down arrow next to a level. A Color palette appears.
2. Choose an existing color from the palette.

3. Orclick Other to define your own color.

4. Click Ok. The ColorBar palette closes.

8.6.10.2.7 Export a ColorBar

The Export feature is available only if there is another ColorBar other than the default one. A ColorBar, when exported, is a
TXT format file. This file, when opened, contains a series of RGB (Red Green Blue) and interval value pairs.

To export an existing ColorBar:

1. Click Export. The Export ColorBar dialog box opens.
2. Enter a name in the File Name field.

3. Find alocation in your disk in the Look In field.

4. Click Save. The Export ColorBar dialog box closes.

8.6.10.3 Switch to the Cut/Fill ColorBar

The Switch to Cut/Fill ColorBar I feature enables to display an inspection map with only two levels of information. All neg-
ative parts (of an inspection map) are rendered in blue and all positive parts are in red.
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You can come back to the default ColorBar rendering by clicking Switch to Default ColorBar.

Note: First open an inspection map in an independent window, if not already done.
8.6.10.4 Switch to the Default ColorBar

The Switch to Default ColorBarD feature lets you display an inspection map, with the default ColorBar which is the one that
comes with the inspection map after it has been created.
8.6.11 Display & Hide the Alignment Stationing

A polyline, for which an alignment stationing has been applied, has two distinguished properties: Geometry and Alignment
Stationing.

To display the alignment stationing:

1. From the Project Tree, select a polyline with an alignment stationing.
2. Ifits geometry is not yet displayed, display it by selecting Display Geometry from the pop-up menu.
3. And then select again Display Alignment Stationing from the pop-up menu.

To hide the alignment stationing:

1. From the Project Tree, select a polyline for which the stations are displayed.
2. Right-click on the polyline and select Display Alignment Stationing from the pop-up menu.

8.7 Render the Data
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A Rendering defines how an object is going to be displayed. For example, a geometry can be displayed in Wireframe or
shaded surface. We introduce the different options available for different object representations. A rendering will be applied
to all objects of the same type displayed in the 3D View. This means that you cannot specify different renderings for dif-
ferent displayed objects of the same type. For example, you cannot display a Geometry Object A in Wire-Frame, and the
Geometry Object B in Surface.

All the options related to the rendering are gathered in two places, in the Rendering group on the View tab and on the ver-
tical toolbar.

/' Mo Filters = =g Adaptive Point Size ~ Lighting Direction ¥ =
)Mo shading = %= Cloud Rendering Settings Discontinuity Display W ~

Cloud

Calor= * 1 Pixel - 1 Intensity-Based Blending  {f} Geometry Outline i

Rendering

8.7.1 Render a Point Cloud

There are several rendering options that you can apply to a displayed point cloud. The White Color option enables to render
all the displayed points with white color. The Cloud Color option enables you to render all the displayed points with the color
of the clouds they belong to. The Station Color option enables you to render all the displayed points with the color of the sta-
tions they belong to. The Grey Scaled Intensity option enables you to render all the displayed points using the gray scale
defined by their intensity. The True Color option enables you to render the displayed points using their color. The Color
Coded Elevation option enables you to render a point cloud with the height information encoded in the point color. The
Color-Coded Classification option applies a rendering to the displayed point clouds based on the colors of the classification
layers the displayed point clouds belong to.

To render a point cloud:

1. Select an object with cloud property from the Project Tree and display it.

2. Inthe Rendering group, click the Cloud Rendering pull-down arrow.

3. Select arendering from the drop-down sub-menu.
For point clouds, you can combine the Normal Shading rendering with any of the renderings named above (except
for Point Size and Discontinuity Display) in order to have a relief (or depth) display. In (A), the White Color rendering
is applied to the point cloud in selection. The Normal Shading information is added to the White Color rendering in
(B) and to the True Color rendering in (C). When such a combination is applied, you can use the Lighting Direction
tool to modify the light source position. Note that such a combination reduces by half the time required to display
points.
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Tip: You can right-click anywhere in the 3D View (except on a displayed object) and select Rendering from the pop-up
menu. A sub-menu drops down. Select then a rendering option.

Tip: You can use a set of shortcut keys to swap from a Rendering option to another. All are detailed in the Shortcut Keys
section.

Note: You are able to customize the brightness and the contrast of points by using the Cloud Rendering Settings feature.

8.7.1.1 Color a Point Cloud Based on the Classification Information

The Color Coded Classification rendering can be used to apply a rendering to the objects of point cloud type, which are dis-
played in the 3D View. This rendering is based on the colors of the layers to which the displayed objects belong to.
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Note: The Color Coded Classification rendering is only available in the Production) mode. When you switch from e.g. Pro-
duction to Registration, the Color Coded Classification feature becomes dimmed.

Caution: The Color Coded Classification rendering is not available when exporting point clouds to the DXF format.

8.7.1.2 Color Point Clouds Based on by the Elevation Information

This feature enables you to render a point cloud with the height information encoded in the point color. This helps to visu-
alize instantaneously the height of points in the scene. This feature is useful to highlight e.g. in a building each floor sep-
arately, repeating the color bar at each level.

To color point clouds based on the elevation information:

1.

o0k 0N

Display a point cloud in the 3D View.

If required, bring the view to Front (Z-Axis up).

If required, open the Measurement tool and choose Point Measurement.

If required, measure the position of a point by picking it. This point will be the Rendering by Elevation Origin.
If required, measure the position of another point by picking it.

Measure the difference along the Z-Axis between the two picked points. This gap will be the Rendering by Elevation
Interval.
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Tip: For the steps from 3 to 6, you can also use the Distance Measurement Along Vertical Axis feature.
In the Rendering group, click the Cloud Rendering pull-down arrow.
Choose the Color Coded Elevation option from the drop-down list.
Click the Cloud Rendering Settings icon. The Cloud Rendering Settings dialog opens.
Input the Z coordinate of the first picked point in the Origin field.
Input the gap value along the Z-Axis between the two picked points in the Interval field.
Rendering by Elevation

[rterval; 10,00 m
Origir: 2014 m| | &

-_
~ o0 o®N

Note: You can input a negative value as a Rendering Elevation Origin.
Note: The default value for the Interval is 10m.
Tip: You can get the Origin value by picking it with 4

12. Click the OK button. The Cloud Rendering Settings dialog closes.

A color bar for a level

Caution: This feature does not require any selection. It is applied to all objects, mainly point clouds, displayed in the 3D
View.

Note: The current active frame determines the elevation direction. If required, use the USC tool to change the elevation dir-
ection.
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Tip: You can apply the Gray-Scale Intensity With Color rendering to a point cloud that is displayed with the Color Coded by
Elevation rendering.

Tip: You can use the shortcut key 8.

8.7.2 Define Settings for Cloud Rendering

This feature enables you to adjust the brightness and the contrast of points in a point cloud. It is useful in case a point cloud
has been acquired with e.g. an insufficient dynamic (low contrast or not enough bright). The adjustment is applied to the
point cloud displayed in the 3D View. It does not affect the raw information in the data file. In addition to the above feature,
you can blend the Luminance information with the RGB information (Blending (True Color) option).

The feature adjusts the brightness and the contrast of point color when the point cloud is displayed with the True Color ren-
dering and when the RGB information is available.

To define settings for cloud rendering:

1. First, display a point cloud in the 3D View.
2. Select Cloud Rendering Settings “in View > Rendering. The Cloud Rendering Settings dialog opens.

[ntenzity

Contrast I
Brightness I
True Colar

Contrazt |
Brightness l

Blerding [True Calar]
Intensity l True Color

Rendering by Elevation
10000.00 mm
0.00 rmirm

By default, the Contrast and Brightness sliders are at halfway.
The Blending (True Color) slider is at the right end (True Color).

= All the parameters, once adjusted, become persistent. They remain unchanged until you reset them by clicking
the Default button.

= The True Color panel is enabled only if the True Color rendering has been chosen.

= The Rendering by Elevation panel is enabled only if the Color Coded Elevation rendering has been chosen.
Refer to the Color a Point Cloud Based on by Elevation the Information topic for more information.

8.7.2.1 Adjust the Intensity Contrast and Brightness

You can manually adjust the contrast and brightness on the intensity of points. This adjustment is done by modifying the
intensity values during the display of the data. The raw information in the data file is not modified.

To adjust the intensity contrast and brightness:

1. Inthe Rendering group, click the CloudRendering pull-down arrow. A submenu drops down.
2. Select arendering mode from the drop-down list.

= |f Cloud Color, Station Color, Scan Color and Color Coded Elevation has been chosen, you need to apply the
Gray-Scale Intensity With Color rendering too.
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= |f Gray-Scaled Intensity or Color Coded Intensity has been chosen, the Gray-Scale Intensity With Color ren-

dering is not required.
= |f True Color has been chosen, the adjustment will have any effect. You have to first blend the intensity and color

information.
3. Inthe Cloud Rendering Settings dialog, move the Contrast (or Brightness) slider.
4. Click OK. The Cloud Rendering Settings dialog closes.

8.7.2.2 Blend the Intensity and Color Information

With a point cloud rendered with the True Color mode, you can blend the Intensity information with the Color information,
thanks to a slider. By default, the cursor is at the right end (True Color). You need to first choose the True Color rendering.
Otherwise, the Blending (True Color) option remains grayed-out.

The cursor at the True Color end:

The point cloud is displayed with only the Color information.

-
-—
=
-
-
-
-
-
A i
Ll

4

The cursor at halfway between Intensity and True Color:

The point cloud is displayed with both the Intensity and Color information. You can adjust the Contrast and Brightness para-
meters as described in the previous topic.

The cursor at the Intensity end:

The point cloud is displayed with only the Intensity information.
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8.7.2.3 Define the Rendering by Elevation Interval

The Interval parameter defines the height of a color chart when applying the Color Coded by Elevation rendering to a dis-
played point cloud. The default value is 10 meters.

8.7.2.4 Define the Rendering by Elevation Origin

The Origin parameter defines the starting point of a color chart relative to the world coordinate system when applying the
Color Coded Elevation rendering to a displayed point cloud.

8.7.3 Render Point Clouds With Gray-Scale Intensity With Color

This feature lets the user add the intensity information on point clouds* which are displayed in the 3D View, only when one
of the following renderings, Cloud Color, Station Color or Scan Color, has been applied.

To render point clouds with gray-scale intensity with color:

1. Select an object with cloud property from the ProjectTree and display it.

2. Inthe Rendering group, click the Intensity-Based Blending icon.

Or

Right anywhere in the 3D View to display the pop-up menu.

4. Select Rendering / Intensity-Based Blending from the pop-up menu.
Point clouds with the Intensity-Based Blending feature applied.

w
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Tip: You can use the B shortcut key.

Note: The Intensity-Based Blending feature, once applied, becomes persistent. It remains in this state until you ask it to
change.

Notes:

= (*) Except for 2D slices created within the Cutting Plane, Contouring, Profile/Cross-Section.

= (*) Except also for inspection clouds displayed with its inspected color (Cloud Color rendering) and working cloud
created with the Tank Calibration.

8.7.4 Choose a Point Cloud Shading
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The Point Shading group contains modes intended to highlight details, depending on the data content. Applied to all point
clouds displayed in the 3D View, these modes enable you to understand the scanned environment whatever the data type,
i.e., whether the scan has laser intensity or not, color or not, surface normals or not, viewing an indoor dataset from the out-
side or from the inside, viewing an outdoor dataset, etc.

e

Mo
Shading =

_J| Mo 5hading

) Ambient Shading

() Enhanced Ambient Shading
0 Mormal Shading

NO SHADING:
This rendering mode is the default mode. Points are displayed without lighting effect.
AMBIENT SHADING:

This rendering mode shows how exposed each point in a scene is to the ambient lighting. This mode’s best use case is
when neither color nor normal information is available.

This mode shades each point relative to the amount of ambient lighting it receives. This shading reveals the details. Since it
applies on all datasets - it doesn't require normal information or intensity or color - this is the recommended mode for most
situations, combined with your favorite color and visibility options. Please note that some point clouds may look too dark
when the Intensity-Based Blending is on (press B to remove it or put it back, see the Render Point Clouds With Gray-Scale
Intensity With Color section).

ENHANCED AMBIENT SHADING:

This mode is an improved mode of the existing Ambient Shading mode. It shades each point relative to the amount of ambi-
ent lighting it receives and applies a pixel anti-aliasing. When used combined with your favorite color and visibility options,
this mode will give you the best visual results. Depending on the graphics card, it may slightly impact the frame rate, and so
the existing Ambient Shading mode may still be preferred in some situations.

NORMAL SHADING:

This rendering mode shades each displayed point by using its normal information.

8.7.5 Choose a Point Cloud Visibility

The Point Visibility group contains some filters to let you display only what you would like to see.

=

Mo
Filters =

Mo Filters
Hide Background
W See Inside

&% Outline

NO FILTERS:

The filter is the default setting. All points are shown without visibility filtering.
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HIDE BACKGROUND:

The navigation inside an indoor scene, composed of 3D points, may make the interpretation of the scene more or less dif-
ficult depending on the density of the point cloud. You may see the objects behind some others. This filter hides the 3D
points that are occluded by the foreground objects. It is especially useful in indoor scenarios when navigating in the Station-
Based (or WalkThrough) mode.

To hide the background:

1. Ifrequired, display objects in the 3D View.
2. Inthe Rendering group, click the Hide Background icon.

Caution: The Hide Background rendering cannot be used within the Tank Grid Definition sub-tool, of the Vertical Tank
Inspection tool.

Caution: The Hide Background rendering cannot be used with the Hidden lines rendering for geometry. Selecting the Hide
Background rendering disables automatically the Hidden Lines option.

SEE INSIDE:
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This filter is ideal for looking at the interior of a building that has been scanned from the inside, from a viewpoint located out-
side. In this situation, if you use the Normal Shading, the scan points on the walls look black. The See Inside mode simply
hides these points, so that you can see what is behind, inside the building.

OUTLINE:

This filter is ideal for Keyplan-like visualization, e.g., for checking the registration on walls by hiding the points whose nor-
mal faces the screen (towards or backwards).

This is a scanned scene, viewed from Top, with no filtering.
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The same scene, viewed from Top, with the Outline and Normal Shading renderings applied.

8.7.6 Display the Discontinuity of Points
The Discontinuity Display option displays points with edge highlighted (where available).

8.7.7 Change the Size of Displayed Points

The Point Size option changes the size of points when displaying a point cloud in the 3D View from 1 Pixel to 5 Pixels.

8.7.8 Render a Geometry

There are five renderings applicable to a geometry displayed in the 3D View. The Wireframe option renders a selected geo-
metry in wire-frame. The Hidden Lines option renders a selected geometry in wire-frame with hidden lines removed. The
Solid option renders a selected geometry as a smooth shaded surface. The Solid - Classification option displays the
objects, of geometry type, displayed in the 3D View with the colors of the layers they belong to. The Textured option
renders a selected geometry as a texture mapped surface if such a mapping exists.

To render a geometry:

1. Select a geometry from the Project Tree and display it.
2. Inthe Rendering group, click the Geometry Rendering pull-down arrow.
3. Select arendering from the drop-down sub-menu.

Tip: You can right-click anywhere in the 3D View (except on a displayed object) and select Rendering from the pop-up
menu. A sub-menu drops down. Select then a rendering option.

Note: In RealWorks 10.2, the Normal Shading rendering, when applied to a mesh displayed in the Surface mode, adds a
smooth rendering (one color per triangle with gradient effect). In Re