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SAFETY PRECAUTIONS

(Read these precautions before using this product.)
Before using this product, please read this manual and the relevant manuals carefully and pay full attention to safety to handle

the product correctly.
The precautions given in this manual are concerned with this product only. For the safety precautions for other modules, refer

to their respective user's manuals.
In this manual, the safety precautions are classified into two levels: "AWARNING" and "ACAUTION".

Indicates that incorrect handling may cause hazardous conditions, resulting in

A WARN I N G death or severe injury.

Indicates that incorrect handling may cause hazardous conditions, resulting in

A CAUTION minor or moderate injury or property damage.

Under some circumstances, failure to observe the precautions given under "ACAUTION“ may lead to serious

consequences.
Observe the precautions of both levels because they are important for personal and system safety.
Make sure that the end users read this manual and then keep the manual in a safe place for future reference.



CONDITIONS OF USE FOR THE PRODUCT

(1)This vision sensor shall be used in conditions;

i) where any problem, fault or failure occurring in the vision sensor, if any, shall not lead to any major or serious
accident; and

ii) where the backup and fail-safe function are systematically or automatically provided outside of the vision sensor for
the case of any problem, fault or failure occurring in the vision sensor.

(2)This vision sensor has been designed and manufactured for the purpose of being used in general industries.
MITSUBISHI ELECTRIC SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT LIMITED TO
ANY AND ALL RESPONSIBILITY OR LIABILITY BASED ON CONTRACT, WARRANTY, TORT, PRODUCT LIABILITY)
FOR ANY INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO PROPERTY CAUSED BY THIS VISION
SENSOR THAT ARE OPERATED OR USED IN APPLICATION NOT INTENDED OR EXCLUDED BY INSTRUCTIONS,
PRECAUTIONS, OR WARNING CONTAINED IN MITSUBISHI ELECTRIC USER'S, INSTRUCTION AND/OR SAFETY
MANUALS, TECHNICAL BULLETINS AND GUIDELINES FOR the VISION SENSOR.

("Prohibited Application")
Prohibited Applications include, but not limited to, the use of the vision sensor in;
Nuclear Power Plants and any other power plants operated by Power companies, and/or any other cases in which the
public could be affected if any problem or fault occurs in the vision sensor.
Railway companies or Public service purposes, and/or any other cases in which establishment of a special quality
assurance system is required by the Purchaser or End User.
Aircraft or Aerospace, Medical applications, Train equipment, transport equipment such as Elevator and Escalator,
Incineration and Fuel devices, Vehicles, Manned transportation, Equipment for Recreation and Amusement, and Safety
devices, handling of Nuclear or Hazardous Materials or Chemicals, Mining and Drilling, and/or other applications where
there is a significant risk of injury to the public or property.
Notwithstanding the above restrictions, Mitsubishi Electric may in its sole discretion, authorize use of the vision sensor in
one or more of the Prohibited Applications, provided that the usage of the vision sensor is limited only for the specific
applications agreed to by Mitsubishi Electric and provided further that no special quality assurance or fail-safe,
redundant or other safety features which exceed the general specifications of the vision sensors are required. For
details, please contact the Mitsubishi Electric representative in your region.

(3)Mitsubishi Electric shall have no responsibility or liability for any problems involving programmable controller trouble and

system trouble caused by DoS attacks, unauthorized access, computer viruses, and other cyberattacks.
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RELEVANT MANUALS

Manual name [manual number] Description Available form
Vision Sensor VS Series Setting Guide Functions of In-Sight Explorer and procedures for creating and executing a e-Manual
[BCN-P5999-1065] (this manual) job, etc. PDF
Vision Sensor Setting Guide (Spreadsheet) Operating and job creation methods, etc. for using a spreadsheet in In-Sight e-Manual
[BCN-P5999-1072] Explorer PDF
Vision Sensor Connection Guide Procedures for connecting a vision sensor to a MELSEC programmable e-Manual
[BCN-P5999-0861] controller to control a vision system through a CC-Link IE Field Network Basic | PDF
connection, an SLMP connection, an I/O connection, or an EtherNet/IP
connection
Vision Sensor VS20 User's Manual Functions, installation methods, system configuration, and required hardware | Print book
[SH-081769ENG] components, etc. of the vision sensor VS20 e-Manual
PDF
Vision Sensor VS70 User's Manual Functions, installation methods, system configuration, and required hardware Print book
[SH-081889ENG] components, etc. of the vision sensor VS70 e-Manual
PDF
Vision Sensor VS80 User's Manual Functions, installation methods, system configuration, and required hardware Print book
[SH-081891ENG] components, etc. of the vision sensor VS80 e-Manual
PDF
Point;§

e-Manual refers to the Mitsubishi Electric FA electronic book manuals that can be browsed using a dedicated
tool.

e-Manual has the following features:

* Required information can be cross-searched in multiple manuals.

» Other manuals can be accessed from the links in the manual.

» Hardware specifications of each part can be found from the product figures.

» Pages that users often browse can be bookmarked.

» Sample programs can be copied to an engineering tool.




1 MELSENSOR VISION SENSOR OVERVIEW

1.1  Features of the MELSENSOR Vision Sensor

Tool-integrated sensor

This standalone vision sensor integrates a CPU with personal computer level performance and image processing tools in a

compact camera.

Replaceable options

The lighting and lens structure can be arranged freely to match the requirements of the application.

Interaction with iQSS

Total costs can be reduced in design, startup, operation, and maintenance through the automatic detection of connected

devices and tool interaction functions.

Linkage with a programmable controller

Vision sensors support SLMP and CC-Link IE Field Network Basic. A vision sensor can start and the state of the vision sensor

can be monitored by assigning devices that control and monitor the vision sensor and turning the devices ON or OFF. In
addition, parameters can be changed by assigning the devices.

FTP support

Vision sensor inspection images can be transferred to GOTs and host-computer systems to enable traceability combining

recognition results and recognition images.

Simple setup on a personal computer

In-Sight Explorer (vision sensor setup tool) is an interface in which images play a central role and enables easy configuration

of the vision sensor.
Furthermore, inspection configuration is program-free, and target characteristics in images can be selected by pointing and
clicking, so configuration can be completed quickly.

Configuration is easy by
configuring each step in
order.

1 MELSENSOR VISION SENSOR OVERVIEW
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2 OVERVIEW OF In-Sight Explorer

2.1  Procedure for Using In-Sight Explorer

Preparation of In-Sight Explorer

1. |Installation

Check the installation requirements, and then install In-Sight Explorer.
[=5~ Page 10 Installation of In-Sight Explorer

2. Acquisition of offline programming key
Acquire the offline programming key, and then enable the emulator function using In-Sight Explorer.
(=5~ Page 13 About Emulator Use

2 OVERVIEW OF In-Sight Explorer
2.1 Procedure for Using In-Sight Explorer 9
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2.2 Installation of In-Sight Explorer

When running In-Sight Explorer in EasyBuilder view, a VS series vision sensor can be configured and monitored using a
Windows personal computer on the same network as the VS series vision sensor.

Precautions

For the latest operating system requirements, refer to In-Sight Explorer release notes.

Installation requirements

Item Description

Operating system (English version) Microsoft® Windows® 10 Professional (64-bit)
Microsoft® Windows® 7 Professional, Service Pack 1 (64-bit)
Microsoft Windows Server 2008 R2, Service Pack 1 (64-bit)

CPU Intel® Pentium® 4 processor 2.0 GHz or higher

(Intel Core™ i7 processor; 2.7 GHz or better recommended)
Free memory 1 GB or more

(4 GB or more recommended)
Monitor 1024x768

(1980x1080 recommended)

Free hard disk space 2 GB or more
(2.5 GB or more recommended)

Display colors 24-bit color
(32-bit color recommended)
Ethernet 100 Mbps

(1 Gbps recommended)

Installation procedure

Operating procedure

1. Download the installer of In-Sight Explorer from the Mitsubishi Electric FA website.
www.mitsubishielectric.co.jp/fa

2. Close all running applications.

3. Run the obtained installer.

Welcome to the InstallShield Wizard for
COGNEX Cognex In-Sight Explorer for MELSENSOR
Vision 5.4.3

The InstallShield{R.) Wizard will allow you ta modify, repair, or
remove Cognex In-Sight Explorer For MELSEMSOR Vision 5.4.3.
To continue, click Mext,

In-Sight Explorer for
MELSENSOR Visien

< Back Cancel

2 OVERVIEW OF In-Sight Explorer
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4. Inthe "License Agreement" screen, select "l accept the terms in the license agreement", and click the [Next] button.

Sight Explorer for MELSE n 543 - Insta d

License Agreement

In-Sight Explorer for

Please read the Following license agreement carefully. MELSENSOR Vision

COGHEX "
SOFTWARE LICENSE AGREEMENT

This Software License Agreement ("Agreement”) is a legal agreement between
you (gither an individual or a single entity) and Cognex Corporation or one of
its subsidiaries or affiliates ("Cognex" for the Cognex software, or & product
which includes Cognex software, that accompanies this Agreement, which
includes (i) computer software, (i) any related firmware provided by Cognex,
(i) any and all modifications, improvements or updates to the software or v
Somssimim il bt s il tnmmis inmliinn o imb ] lin ok ol

(®)1 accept the terms in the license agreement Prink

(1 do not accept the kerms in the license agresment

Installshield

5. Configure the installation destination folder.
To change the default installation destination, click the [Change] button.

ht Explorer for MELSE g d

Destination Folder In-Sight Explorer fo

Click Mezt ta install o this folder, or cick Change to install to a MELSENSOR Visi

different Falder.

Install Cognesx In-Sight Explorer for MELSEMSOR Vision 5.4.3 ta;
Ci\Program Files (x86CognexiIn-Sight} Change...

InistallShisld

6. Inthe "Setup Type" screen, select the method that suits the conditions from "Complete" or "Custom".
Click the [Next] button.

d

Setup Type In-Sight Explorer for

MELSENSOR Vision

Choose the setup type that best suits your needs,

Please select a setup type,

(®) Complete
All program Features will be installed. {Requires the most disk
space.)

() Custom

Choose which program features you want installed snd where they
will be installed. Recommended For advanced users.

Instzlishisld

2 OVERVIEW OF In-Sight Explorer
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7. Inthe "Ready to Install the Program" screen, click the [Install] button to start installation.

n 5.4.3 - Ins

ht Explarer far MEL d

Ready to Install the Program In-Sight Explorer for

MELSENSOR Vision

The wizard is ready to begin installation.

Click Install ko begin the installation,

If wou want to review or change any of your installation settings, dick Back, Click Cancel ko
exit the wizard,

InstallShield

< Back Instal Cancel

8. In the "InstallShield Wizard Completed" screen, click the [Finish] button to close the setup utility and quit the installation.

Installshield Wizard Completed
COGNEX

The InstallShield Wizard has successfully installed Cognes:
In-Sight Explorer for MELSEMSOR Vision 5.4.3, Click Finish to
exit the wizard,

In-Sight Explorer for
MELSENSOR Vision

1 2 2 OVERVIEW OF In-Sight Explorer
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2.3 About Emulator Use

Overview of emulator function

In-Sight Explorer has an emulator function.

The emulator allows the addition of tools to jobs and the editing of parameters even when the VS series vision sensor is not
on hand.

Images of inspection items captured with the VS series vision sensor or other cameras and saved to a personal computer can
be imported, and the parameters of the location tools and inspection tools can be adjusted, added, and deleted.
Job files created using the emulator can be run on an actual vision sensor by loading the files on a VS Series vision sensor.

Registration of an offline programming key

Operating procedure

1. Select [Options] from the [system] menu of In-Sight Explorer.
2. Inthe "Options" screen, select [Emulation].

3. Copy the alphanumeric characters listed for "Offline Programming Reference" to the clipboard.

;u Options

Access Management
o

File Utilities
Image Display

Job View WSEOM- 200 ER (F40:460] Iz

Record Defaults 20 [~

User Interface

[346a3c3
0000000 g

HeIEH.

Restore Defaults... m

4. Access the following web site with a web browser.
support.cognex.com/en/InsightEmulatorKey

2 OVERVIEW OF In-Sight Explorer 1
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5. The [IN-SIGHT KEY GENERATOR] page opens. Enter your company's name in "Company" under "An Emulator Key will
be registered to the following:".
Paste the number copied in Step 3 onto "Offline Programming Reference", and click the [GENERATE KEY] button.

IN-SIGHT KEY GENERATOR

As a registered user of Cognex vision systems, you are entitled to install and run In-Sight Explorer software on one or more PCs
with no time limit, as long as at least one In-Sight system is located on the same network as the PC(s).

In order to run In-Sight Explorer without an In-Sight system, you will need to enter a key to unlock the emulator software. The
following instructions will help you with this process:

Step 1: Start In-Sight Explorer.

Step 2: Under the System menu, select Options. The Options dialog box will appear with emulation selected by default.
NOTE: DO NOT CLOSE THE OPTIONS DIALOG BOX UNTIL INSTRUCTED.

If you accidentally close it, you will need to start over from step 2.

Step 3: In the Registration Section of the dialog box, locate the 8-character Offline Programming Reference string.

Step 4: Copy the string into the text box below labeled Offline Programming Reference, then press the Get Key button to
generate the unlocking Offline Programming Key.

An Emulator Key will be registered to the following:
Company
L= |

Offline Prog

a
GENERATE KEY |

6. The offline programming key is displayed. Copy it to the clipboard.

GENERATE KEY

Your In-Sight Emulator Key is Please save for your records.

7. Inthe "Offline Programming Key" field of the "Options" screen, paste the offline programming key copied in Step 6.

Access Management
o

File Utilities

Image Display

Job View WSE0M-200-ER [640:430)

Record Defaults

User Interface

8. Inthe "Options" screen, click either the [OK] button or the [Apply] button to apply the settings.

2 OVERVIEW OF In-Sight Explorer
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Precautions

If In-Sight Explorer is started without the offline programming key already entered, Error 6001 or Error 6047 may appear.
The offline programming key can only be acquired from a personal computer that can connect to the Internet.

When using a personal computer that cannot connect to the Internet, acquire an offline programming key with another
personal computer that can connect to the Internet, or please contact your local Mitsubishi Electric sales office or

representative.
The job run time displayed by In-Sight Explorer when a job is run by the emulator may differ from the job run time on an actual

machine.

2 OVERVIEW OF In-Sight Explorer 1
2.3 About Emulator Use 5



2.4 Overview of EasyBuilder

The EasyBuilder graphical user interface (GUI) is centered on images.

It is designed so that vision applications can be constructed simply by configuration following the application steps.
The EasyBuilder GUI is made up of the following six parts.

(1) B
[N FEEEREEERIEE TR =

3
(3) [ @)

e e

E’ Get Connected

[ur—— Coneti.1 1 S i 5t o

‘Sensors or Emulator

= Starting or Opening an EasyBuilder Job
= = While building your job, save your woric

Online Job Save checkbox on the Use lialog

is enabled, users with Full or Protected access

are allowed to save jobs while Online. If the

Allow Online Job Save checkbox is not.

‘enabled, the vision system must be Offline to Wi

save jobs.

(6)

3 MEMO32C (Local Emulaten)

(1) Menu bar

(2) Toolbar (Standard, EasyBuilder, Explorer)
(3) Application Steps

(4) EasyBuilder View

(5) Palette

(6) Setting Pane

Application Steps

"Application Steps" are displayed in the order they are generally used for job creation.

These steps can be accessed again in an arbitrary order after job creation, so parameters can be changed and fine-tuned
until the target results are acquired.

Every step of EasyBuilder can be accessed by one click from the [Application Steps] pane.

1 2 OVERVIEW OF In-Sight Explorer
6 2.4 Overview of EasyBuilder



2.5 Operation Workflow

The basic operating procedure of In-Sight Explorer is as follows.

Vision sensor configuration procedure

1. Get Connected
Configure the vision sensor network and connect with In-Sight Explorer.
5~ Page 18 GET CONNECTED

2. Set Up Image

Configure the trigger type settings and image import settings, and then run calibration.

==~ Page 27 SET UP IMAGE

3. Locate Part
Add and configure tools to locate the part.
(=5~ Page 51 Configuring Location Tools

4. Inspect Part
Add and configure tools to inspect the part.
(=5~ Page 57 Configuration of Inspection Tools

5. Input/output configuration
Configure the 1/0 module connection settings and the input/output operation settings.
==~ Page 103 INPUTS/OUTPUTS

6. Configuring a communication setting

Configure the EasyView and FTP settings, and configure communication via the industrial protocol.

=~ Page 108 COMMUNICATION

7. Settings during operation
Configure Filmstrips, jobs to be loaded at startup, and online mode.
[ Page 117 FILMSTRIP, Page 122 SAVING JOB, Page 124 RUN JOB

2 OVERVIEW OF In-Sight Explorer
2.5 Operation Workflow
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3 GET CONNECTED

3.1 Connecting to a Vision Sensor or Emulator

The following screen appears when In-Sight Explorer is started.

3 MENE32C (Local Emulator)

If the vision sensor to be connected does not appear in the "Select an In-Sight Sensor or Emulator” area at the bottom left, run
the following procedure.

- Operating procedure

1. Click the [Add] button.

M mMEmDI2C

1 8 3 GET CONNECTED
3.1 Connecting to a Vision Sensor or Emulator



2. Inthe "Add Sensor/Device to Network" screen, select the vision sensor to be connected.
When a personal computer cannot connect to the vision sensor, such as when the subnet of the displayed IP address is
different from the subnet of the local personal computer, a warning mark is displayed on the right side of the IP address
as shown in the following figure. In that case, enter an appropriate IP address.

WSTOM-B00-R_52Fha2

192 165,

N
253,255,255, 0

ooy _J gose ]

Has . £ WS FOM-G00R_527ha?

G WETOM-B0OR... | W5 TORM-B00.., | 00-dO-24-52-7b-32 192,163.0.1

192 168, 3, &
255,255 255, O

T T

3 GET CONNECTED 1
3.1 Connecting to a Vision Sensor or Emulator 9



4. After changing the IP address, click the [Apply] button.
If the setting change is completed normally, the following message appears.

Add SensorDevice to Metwork

5. Ifit can be detected, the vision sensor appears as shown below.
Select the vision sensor to be connected, and then click the [Connect] button.

5 MENDZ2C [Lacal Emulator]
q WETOM-B00LR_S52T7bal ]

20 3 GET CONNECTED
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6. An In-Sight Explorer image appears in the background of the icon of the connected vision sensor.
In the case of the emulator, an In-Sight Explorer image appears in the monitor of the personal computer icon.

MEMDZI2C [Laocal Ernulator]

| }fs TOM-B00-R_52Tha?

Icon changes by the status of the connection to the vision sensor or emulator in In-Sight Explorer

Vision sensor (shape may differ by model)

Emulator

When the target vision sensor is not displayed in the "Add Sensor/Device to Network" screen even though the vision sensor is
connected to the network and the power is ON, right-click the sensor/device display area to open a menu and click [Show All

Devices] from the menu to enable the display.

% Add ser

cioMicro_4.,.

bR
CIQ-MICRO | O0-d0-24-4b-37-10

192,163.3.38

WS TOM-B0...

WS TOM-B0.., | 00-d0-24-52-7h-a2

192.163.3.5

@ Showe &)1 Devices

i

|Befresh List

3 GET CONNECTED 21
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Precautions

B When a vision sensor is not recognized
When a vision sensor is not recognized, try the following operations:

» Check that the cables are properly connected.

+ Allow the communication in the settings of a firewall or security software.
For details, refer to the following:
=~ Page 23 When communication with In-Sight Explorer (vision sensor setup tool) and In-Sight (emulator) is not allowed
by a firewall

B When a warning message appears

A warning message may appear, which indicates that a function of In-Sight Explorer (vision sensor setup tool) and In-Sight
(emulator) is blocked by the Windows firewall.

Select the checkboxes of "Private networks" and "Public networks," click the [Allow access] button, then continue the
operation.

* When the vision sensor setup tool is blocked by a firewall

ecurity Alert

Windows Defender Firewall has blocked some features of this
app

Windows Defender Firewall has blocked some features of Cognex In-Sight Explorer PR1 on all
public and private networks.

Name: Cognex In-Sight Explorer PR1
Publisher: Cognex Corporation

Path: C:\program files (x86) \cognex\in-sight\in-sight explorer
5.7.5\in-sight explorer.exe

Allow Cognex In-Sight Explorer PR.1 to communicate on these networks:
Private networks, such as my home or work network

What are the risks of allowing an app throudh a firewall?

l Qg]low access ' Cancel

* When the emulator is blocked by a firewall

™ Windows Security Alert

@ Windows Defender Firewall has blocked some features of this
app

Windows Defender Firewall has blodked some features of In-Sight.exe on all public and private
networks.
@ Name: In-Sight.exe
Publishier: Unkniowni

Path: C:\program files (x86)\cognex\in-sight\emulators\5.7.5%n-
sight.exe

Allow In-Sight.exe to communicate on these networks:
Livabe networks, such as my home or work network

p—
ubllc networks, such as those in airports and coffee shops (not recommended:
because these networks often have litle or no security) ;

What are the risks of allowing an app through a firewall?

[| nglowaccess |]| Cancel
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B When communication with In-Sight Explorer (vision sensor setup tool) and In-Sight (emulator)
is not allowed by a firewall

When a firewall is enabled and communication with In-Sight Explorer (vision sensor setup tool) and In-Sight (emulator) is not

allowed, a vision sensor may not be recognized since communication is not possible.

To allow the communication in the Windows firewall, refer to the procedure below.

When using other software with a firewall function, refer to the manual of the software and allow the communication with In-

Sight Explorer (vision sensor setup tool) and In-Sight (emulator).

The following shows the procedure for Windows 10.

Operating procedure

1. Select [Control Panel] = [System and Security] = [Allow an app through Windows Firewall] from Windows Start.

Control Panel Home

ﬁw Security and Maintenance

Review your computer's status and resolve issues | @) Change User Account Control settings

System and Security
Troubleshoot common computer problems
Network and Internet

Hardware and Sound e Windows Defend
Check firewall status [{ Allow an app through Windows Firewall

Programs

User Accounts [ﬁ System
= View amount of RAM and processor speed | 8P Allow remote access | Launch remote assistance

See the name of this computer

2. Click the [Change settings] button.
Check if "Cognex In-Sight Explorer PR1" (vision sensor setup tool) and "In-Sight" (emulator) are displayed in the list. If
they are displayed, the operations in Step 3 to 5 are not necessary.

Allow apps to communicate through Windows Defender Firewall
To add, change, or remove allowed apps and ports, click Change settings.

What are the risks of allowing an app to communicate? GChmge settings
@ For your security, some settings are managed by your system administrator.

Allowed apps and features:

Name Domain  Private Public  Group Policy "
ey Ne
Cennected Devices Platform Mo
Core Networking No

No

' [ In-Sight.exe ' O ] o
(= [m] [} [} No
[ Key Management Service m] O O Ne
Mail and Calendar No
mDNS No
[0 Media Center Extenders [m] O O Ne
[ MELSEC iQ-R series OPC UA Server Module Confi... No N

Details... Remove

Allow ancther app...

3. Click the [Allow another app] button.

3 GET CONNECTED 2
3.1 Connecting to a Vision Sensor or Emulator 3



4. Click the [Browse] button in the "Add an app" screen, select "In-Sight Explorer“*1 in the folder where In-Sight Explorer is
installed, then click the [Add] button.

*1 The folder to be browsed is stored in the following if the installation destination folder for the vision sensor setup tool is not changed.

(Example) When the version of the vision sensor setup tool is 5.7.5PR1

C:\Program Files (x86)\Cognex\In-Sight\In-Sight Explorer 5.7.5
Add an app |

Select the app you want to add, or dick Browse to find one that is not
listed, and then didk O,

Apps:

a Cognex In-Sight Explorer FR1

Path: n-Sight Explorer 5‘7.5\In45|ghtEprorar‘exeI Browse... ]

What are the risks of unblocking an app?

‘fou can choose which network types to add this app to. |

Metwark types... Add Cancel

5.

Click the [Browse] button in the "Add an app" screen, select "In-Sight“*1 in the folder where In-Sight Explorer is installed,
then click the [Add] button.

*1 The folder to be browsed is stored in the following if the installation destination folder for the vision sensor setup tool is not changed.
(Example) When the version of the vision sensor setup tool is 5.7.5PR1

C:\Program Files (x86)\Cognex\In-Sight\Emulators\5.7.5

1 Select the app you want to add, or dick Browse to find one that is not
| listed, and then dick OK.
j Apps: |
[551n-Sight.exe 1
1
|
| Path: [ sgnex\in-sight\Fmulators\s. 7. 5\in-Sight.exe ||| Bromse...
| what are the risks of unblocking an app? |
You can choose which network types to add this app to. [
MNetwork types... Add Cancel [
24 3 GET CONNECTED
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6. Select the checkboxes of "Name," "Domain," "Private," and "Public" for "Cognex In-Sight Explorer PR1" (vision sensor
setup tool) and "In-Sight" (emulator) in the list, and click the [OK] button.

Allowed apps and features:

MName Domain  Private Public  Group Policy *
ognex In-Sight Explorer PR1 No
[ Connect Mo
[¥] Connected Devices Platform No
[¥] Core Networking Mo
] Cortana Mo
n—Sight.exe No
[1isCSl Service O O O Mo
[ Key Management Service O O O Mo
[¥] Mail and Calendar No
[ mDNS No
[ Media Center Extenders O O | Mo
[ MELSEC iQ-R series OPC UA Server Module Confi... Mo v
Details... Remove

Allow another app...

OK Cancel

3 GET CONNECTED 2
3.1 Connecting to a Vision Sensor or Emulator 5



26

3.2 Vision Sensor Network Settings

To configure a vision sensor before connection (before configuration), refer to Page 18 Connecting to a Vision Sensor or
Emulator.
To change the network settings of a connected vision sensor, click [Network Settings] from the [Sensor] menu.

File Edit “wiews age Windomyw  Help
Ctrl+Fd

Metwark Settings..

Date,/Time Settings...

Haost Takle,..

FTP Settings...
AuditMessage Settings..

Startup..

User Access settings..,

In the "Network Settings" screen, settings including IP address-related settings, validation for iQ Sensor Solution and
industrial Ethernet protocol settings are available.

WETOM-B00-R_527hat

192 163
255 255 | 255

e o e e ee

L3 05

. . 0

a0
E——

Auto-Megotiate
100 Mbps, Full Duple
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4 SeT UuPIMAGE

Using Set Up Image, it is possible to configure image import and calibration, and import using triggers, live video, and loading
from a personal computer.

Trigger Delay [msed)
Trig@er Interval [msec]
Exposure [msed)
Start Row
Mumber Of Rows

Gain

Focus Contrals

Focus Position

Save Focus Pasitionwith Job [+

[ uantseungs |

4 SET UP IMAGE
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4.1 Importing/Loading Images

An image is imported from the vision sensor.

Trigger
Set the vision sensor to live display.

The live display is used to adjust lens focus, lens

Live Wideo ) - ; ! N
aperture, field of view, and light brightness. "

Load Irmages from PC

Opens the record playback options.
It is possible to load images saved to a personal
computer into PC Filmstrip for inspection.

*1 Image adjustment tips (==~ Page 28 Image adjustment tips)

Image adjustment tips

Focus: Set live video and adjust.

To focus, rotate and adjust the focus adjustment ring so that the inspection screen is displayed most clearly.

Brightness: To adjust the camera brightness, change the lens aperture (when available), the camera exposure time, and gain.
Generally, the exposure time is the initial value, and the aperture should be roughly midway between the maximum and
minimum. However, when the inspection target is moving during recording, shorten the exposure time until the image is not

blurry.
When the exposure time cannot be adjusted, adjust the brightness of the lighting.

Lens example (configuration may differ by manufacturer, type, etc.)

Aperture adjustment ring fixing screw

Focus adjustment ring fixing screw

Aperture adjustment ring

Focus adjustment ring

Lens aperture example (aperture may be fixed depending on the lens)

Maximum < > Minimum

2 4 SET UP IMAGE
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[ 3

Depth of field* is shallow Depth of field is deep
Becomes brighter Becomes darker

A
v

*Depth of field: Depth at which focus is reached.
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4.2 Image Import Settings

Using the image import settings, it is possible to configure trigger settings, exposure time, focus control (when an autofocus
lens is used), and lighting settings (with built-in lighting or when external lighting is connected to the vision sensor).

Configure a trigger type.
Trigger Camera This item is available to select the type according to the
system configuration or requirements of a vision sensor.

|

Trigger Delay [msed

i3

Trigger Interval [msed)

o
2
i

Configure the camera exposure time.
The longer the setting, the brighter recorded images
become, but the effects of environmental light are more
likely to be received.

Exposure [msed]

o

SRR

A

Start Row

Mumber OFf Rows

Focus Region

Focus Contrals Disabled

Autofocus

Focus Position

l
[
l
I
l
Gain [
l
[
|
[

Wil

(]

Sawe Focus Position with Job E

[ Light Settings

Additionally, when using a vision sensor that is compatible with color images, white balance settings are required.
White balance is an important adjustment to obtain an appropriate color tone under different light sources.

Gain Specify the region that will be used to calculate the white

balance. It is available to acquire an image with a natural
color tone by specifying a neutral image that has equal
RGB values as the region.

Correct RGB values of an imported image to equalize
the values based on the white balance region.

Pointp

It is recommended to initially import an image of a white piece of paper and specify the image for a white
balance region.

For details on each setting, refer to "Adjusting the Acquisition Settings" under "Set Up Image" on EasyBuilder Help.

4 SET UP IMAGE
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4.3 Calibration

Calibration is a function to transform the dimensions that correspond to the measurement surface from pixel units to actual

units.

There are two types of calibration: one in which actual workpieces or items with determined dimensions are arranged at the
same height as the measurement surface, and one in which patterns defined in advance are arranged on the measurement

surface.

Only the latter type can handle lens radial distortion and perspective distortion.

Example of lens radial distortion

Example of perspective distortion

| —

LTI TTT] HARER

NN EEREERE IARREN

N EEEEER AW

NENNEEEN A

IFEEREER \\H\\
\

Cause

As the focal length becomes shorter, the radial distortion becomes stronger.
With some high performance lenses, this distortion is small.

Cause

Perspective distortion occurs when the camera is set diagonally to the

inspection surface.

For details on calibration, refer to "Calibrating the Image to Real World Units" under "Set Up Image" in EasyBuilder Help.
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Calibration types

Calibration type: Edge

Edge calibration can be used when the distance between edges is known.
Because radial distortion and perspective distortion are not taken into consideration, precision is best when the measurement
surface is parallel with the image sensor.

Operating procedure

1. The workpiece is captured.
The distance between edges of the captured workpiece indicated by frames A and B is treated as 30 mm.

2. Select Edge for the calibration type of Set Up Image.
Check the units, and then enter 30 for the dimension.

Select Edges |

Edge to Edge g
Millimeters

Calibrate

32 4 SET UP IMAGE
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3. Click the edge selections, and then select the edges to be used for calibration.

Because the edges used for calibration are detected as smart features in this case, they are used for calibration. When they
are not detected, it is possible to arrange the region in which an arbitrary edge is to be detected by clearing the "Smart
Features" checkbox.

4. Ifone of the edges detected as a smart feature is selected, and then the other one is selected, they are entered.

4 SET UP IMAGE
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5. Click the [Calibrate] button.

Select Edges ||

Edge to Edge E
Millimeters =]
.

If calibration is completed, an image like the one shown below appears.

If measurement is performed by a measurement tool, the measurement results are displayed using actual units.

— L™ 1] - - 1
. |L'|E|Distanc:e... 11.554 mm
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Grid calibration presents a predefined grid graphic to the camera. Performing calibration in this manner allows the radial
distortion and perspective distortion to be calibrated nonlinearly.

The grid graphic used in calibration can be printed from In-Sight Explorer as well. However, use a calibration plate for locating
that requires high precision.

1. Select grid calibration.
Select "Grid" for Calibration Type and click the [Calibrate] button.
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2. Specify the grid settings and lens model.
Select the type of grid to be presented, the grid interval and unit, and the lens model (radial distortion and perspective
distortion).
If the [Print Grid] button is clicked, checkerboards or dots of the configured grid type and grid interval can be printed.
(Paper size is A4 only)

:u MENIDI2C - CalibrateGrid

& Setup

% Pose Setup

@ Results 'GridType: Checkerboard, with fidudal | = |
(Gric units: [Millimeters [+ | | Print Grid ... [}
Mumber of poses:
lLens Model: Radial - l

— Pose Locations

(&) Automatic (&) User-specified
Side to side motion
|E| Up and down motion
[¥] Rotation

Motes:

Clear All Calibrate Lancel

@ Print Grid
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3. under Pose, import and calibrate an image.
After arranging a calibration plate, click the [Trigger] button to import an image.
When using the image saved in advance, click [From File] and select the image.
After importing the image, click the [Calibrate] button.

CalibrateGrid
@ Setup

¢ Pose Pose 1 Feature points found: | 277

< Results

Qrigin Location (World Coordinates) Acquire Image
* = Fa Trigger
v [ocoo 5] o Live video ..

Ad'ustREEiDn

Index L0 calumn

Clear &Il Calibrate
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4. Check the results.
The total number of detected feature points, the average error, and the maximum error are displayed, and the calibration
state is displayed from Excellent to Very Poor.
The average error is the average value of the pixel distance from the location in which the feature point was expected to
be to the coordinates at which the feature point was actually detected.

R MEND32C - CalibrateGrid
& Letup

@ Pose Results

& Results
Total feature points: | 277

Ayverage Error: 0408 pixels
Maximurn Errar: 0.70a pixels

0.408 Good

1
0.4
Good Marginal very Foor
Excellent

Index R.ovy Column World X World ¥
-59,930
-59,954
-59,955
-59,991
-59,994

Clear &l Calibrate LCancel

The detected points are displayed on the grid when the calibration results are displayed.
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Calibration type: 9 Point

Nine point calibration is useful when creating an accurate coordinate space in a robot application.
This calibration option is based on the circle target shown in the illustration below.

A grid pattern with nine targets arranged evenly spaced makes for an ideal calibration plate.

Before calibration, it is necessary to know the horizontal and vertical distances between the targets.

Circle diameter =

25 pixels or greater

Space of 3to 4
pixels

®[®

(-100,50) (0,50) (100,50}

=

(-100,0) (0,0} (100,0)

D

{~100,-50) {0,-50) (100,-50)

Before calibration, import a calibration plate image that includes nine targets arranged evenly spaced.
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Operating procedure

1.
2.

From the [Calibration type] drop-down menu, select [9 point].

Click the [Edit model] button, configure the region so that the center target is enclosed, and then click the [OK] button.
When configuring the region to enclose the target, leave a space of 3 to 4 pixels or more between the edge of the outer
side of the circle and the region.

Furthermore, place the center of the region in the center of the target as best as possible.

[Example]
B £l
e G
OK Mot OK Mot OK
3. After the model is configured, all targets in the image are detected, and green cross marks are displayed on the targets.

7.

Note: When the target fiducial (cross mark section) is detected, but the circle that encloses the fiducial is not detected, a
red cross mark appears.
In such a case, either register the model again or import a new image and solve the problem.

From the [Unit] drop-down menu, select the actual unit (microns, millimeters, centimeters, or inches).

In the "X dimension" field, enter the actual horizontal distance (distance from the center of a target to the center of
another target) of two targets in the same row.
In the "Y dimension" field, enter the actual vertical distance (distance from the center of a target to the center of another

target) of two targets in the same column.

Click the [Calibrate] button to quit the calibration process.
The results of the location and inspection tools are displayed in actual units.

Calibration Type: Import

For the procedure to import calibration data, refer to the following section.
[~ Page 99 Calibration Tools: N Point
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5 setrupToOLS

"2. Set Up Tools" in Application Steps is a step to add and configure location tools and inspection tools.

This chapter lists methods to add a tool to a job and configure a tool, and overviews of each tool.

Application Steps

The following tools are explained in this chapter.

Locate Part Location Tools PatMax Pattern, PatMax RedLine Page 51 Configuring Location Tools
Pattern, Pattern
Inspect Part Presence/Absence Tools Brightness Page 58 Presence/Absence Tools:
Brightness
Measurement Tools Distance Page 61 Measurement Tools:
Distance
Counting Tools Blob Page 65 Counting Tools: Blobs

Identification Tools

Read Text (OCRMax), Color Model!

Page 67 Identification Tools: Read
Text (OCR Max)

Page 72 Identification Tools: Color
Model

Geometry Tools

Point-to-Point: Dimension

Page 77 Geometry Tools: Point-to-
Point: Dimension

Math & Logic Tools Math Page 80 Math & Logic Tools: Math

Plot Tools String Page 84 Plot Tools: String

Image Filter Tools Filter Page 88 Image Filter Tools: Filter

Defect Detection Tools Surface Flaw Page 96 Defect Detection Tools:
Surface Flaw

Calibration Tools N Point Page 99 Calibration Tools: N Point

*1 Atool available in a vision sensor that is compatible with color tools.
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5.1 Adding a Tool to a Job

- Operating procedure |

1. From Application Steps, select [Locate Part] or [Inspect Part].

2. If atool classification is clicked, a summary of the tool classification appears in the Description field.

l 4 ‘Lu:u:atiu:-n Tools l

j‘ Pathax Redline™ Pattern
" PatMax® Pattern

;‘ Pattern

’ Pathiax Redline™ Patterns [1-10]
A Pathax® Patterns 1-10]

& Patterns [1-10)

Furthermore, if a tool is clicked, a description of that tool appears.

4 [0 Location Tools
j' Pathax Redline™ Pattern
JilF Pathax® Pattern

; Pattern

’ Patbax Redline™ Patterns [1-10]
AP pattday ® Patterns (2100

5 SET UP TOOLS
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3. Ifthe [Add] button is clicked, the tool is added to the job, and the display changes so that initial settings that comply with
the added tool are configured.

T
e )

4. it [OK] is clicked, the settings are confirmed, and the tool is added to the Results tab of the Palette.

Type
° 5" Pattern 1| [150.1.150.1] 0.1° scor.. | PatMax Red..

5 SET UP TOOLS
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5.2 Configuring a Tool

Overview of the tool setting pane

Set Up Tools basically has [General] and [Settings] tabs. Depending on the tool, there are tabs to configure other advanced
parameters.

The [General] tab is present for all tools, and it is possible to configure tool names, whether a tool is active, and whether to
include it in the overall judgment.

() General

Tool Mame [Patternj

Toal Image [Acquisitinn.lmage

Toal Fixture [Nn:nne

Tool Enabled [On

Include InJab Pass E|

Execution Time [ms] I

Description

The [Settings] tab differs by tool. In some cases, there is no [Settings] tab. Special tabs may appear for tools for edges and
defects.

dges Edge Scoring  Fit

Furthermore, there are also tools to configure detailed settings through displayed dialog boxes.
For parameter details and configuration methods of each tool, refer to "Locate Part" = "Choosing a Location Tool", or refer to
"Inspect Part" = "Choosing Inspect Part Tools" in EasyBuilder Help.
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Linking an inspection tool with a location Tool

During inspection
tool arrangement

Tool fixture not configured by
location tool

ixd

Tool fixture configured by location tool
— The inspection region tracks the workpiece

When an inspection tool is not tracking the assumed location tool, open the inspection tool and browse to the [General] tab.
Using "Tool Fixture", select the location tool to be tracked.

'General

Tool Mame [Diameter_‘l ]
[Tu:n:ul Fixture INDHE l] ]
Tool Enabled on -]

Include Inlab Pass E|
Execution Time [ms] I 0005
Description

If the setting is configured, it is possible to check which location tool the selected tool is using, even in the [Results] tab of the
Palette.

() General A D TestRun™

Tool Mame Diarmeter_1
[T-:--:-| Fiture Pattern_1.Fixture ;] A | Pattern_1
Tool Enabled an 7 ") | Diameter.. | 50,461

Include InJob Pass E|
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Region configuration

Depending on the tool, the inspection region and model region may be configured.

Various regions can be created, from simple rectangles to complex polygons and partially masked regions.

Regions are configured when a tool is added, but regions can be configured or changed again later.

In the case of tools that require model registration such as PatMax patterns, it is possible to configure each region in the
[Model] or [Search] tabs.

If [Model Region] is clicked in the [Model] tab, the model region can be edited.

Trained Image

Model Region _> |Rectan... |Add
e [
Shape Rectangle . Shape Rectangle
Crperation Cperation Add
Click or drag to insert a sub-region Click or drag to insert a sub-region
gRectangle @Annulus IERectangle @_Annulus
Qcircle ‘SﬁPDIygDn Qcircle @Polygon
[[“‘MD\E Up ] [‘an DDwn] ”“‘MD\E Up ] [‘MD\E DDwn]

In the [Search] tab, various items can be edited, including shape and operation. Sub-regions can be inserted by click
operations.
Use shapes and operations when adding changes to a selected region.

Trained Immage  Model

Rectan... | Add Shape

Cperation

Click or drag to insert a sub-region

] Rectangle @,Annulus

C}. Circle ﬁF‘Dlygnn

i Mave Up | II- Maove Down
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For example, when using only a border in the following model for locating part with PatMax pattern tool, add a subtraction
region.
When the PatMax Pattern tool was added, the text inside the border is registered as well as the border.

MELSENSOR

L

When the entirety was registered, the score is affected even when the interior is changed.

Operating procedure

1. Image during registration

MELSENSOR

Pattern_1 [385.6.220.4] 0.0° score = 99.8

2. Caseofan image in which the interior differs with the registration model

Pattern_1 [391.3.195.4) 06" zcore = 92.6
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3. Click [Rectangle] of 'sub-region' to add the region.

1 Rectangle Add [ Train
2 Rectangle Subtract

Shape IRectangIe |']

Operation IAdd |-]

Click or drag to insert a sub-region

QCircIe ‘GﬁPDIygDn

i Move Up ‘ [‘Muue Dawnl

. % T4 -.i 3

-

ey e by |
5 Aawd La v : :
Region of subtraction
E (shaded region)
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5. if [Train] is clicked at the [Model] tab, the section outside the subtraction region undergoes model registration again.

Rectangle Add | Train I

Rectangle Subtract

Shape [Rectangle

Operation [Add

Click ar drag to insert 2 sub-region

[l Rectangle @.ﬂ.nnulus
) Circle < Polygon

[‘ﬁ'Move Up I [lere Dawnl

6. Only the border undergoes model registration.

MELSENSOR

7. The score is not affected even when the area outside the border is changed.

| Pattern_1 (395.6.220.4) 0.0° score = 938 |
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To put isolated regions under model registration, click the appropriate sub-region shape to add the region, change this region
from "Subtract" to "Add" and then allocate it.

. S
1 Rectangle Add Train
_|

2 Rectangle Add Shape Rectangle |

Operation Add I;]

Click or drag ta insert a sub-region
] Rectangle @Annulus

EE.Cirl:IE iﬁF‘l:ulj.-'gl:nn

o]

Rectangle region of
addition

If [Register] is clicked, the two regions are registered again as models.
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5.3 Configuring Location Tools

Location tools identify special locations included in an image and output the coordinates.
Furthermore, it is possible for inspection tools to track the movement of targets and send coordinates for use with robot
position control.

- Operating procedure

1. From Application Steps, select [Locate Part].

Application Steps

2. FromAdd Tool, select the appropriate location tool according to the workpiece features, tact time, and other conditions.
If a location tool classification or a tool is clicked, a summary appears in the Description field to the right.

4 D Location Toals
j‘ Pathax Redline™ Pattern
j‘ PatMax® Pattern
; Pattern
’ Patbdax Redline™ Patterns [1-10]
A Pathax® Patterns (1-10)
; Patterns [1-10) Description field

,"| Edge
;#- Edge Irtersection Tool selection area

5 SET UP TOOLS 1
5.3 Configuring Location Tools 5



3. Ifatool is added, the display changes so that the model region (PatMax® pattern, PatMax Redlinepattern, and pattern
tools only) and search region can be configured.

Rectangle
Rectangle

(8] 4 Cancel
Pointp

Tips during model region configuration in the PatMax pattern tool, etc.

« Select a shape with few common changes in any lot of the inspection target.

» When the pattern of background and work surface areas are erroneously registered as shapes, configure a
subtraction region to exclude it.

* In a model subject to detection, for example, the orientation may be determined incorrectly in the case of a
cylinder shaped workpiece.
Configure the model region so that the proportion of the special region becomes larger within the registered
model.
For details of region settings, open the EasyBuilder help, search for "Inspection target region", and then see
the "Region" page.
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4. After model registration is complete, adjust the parameters to suit the conditions during operation.

raearch

i
-
-

During model
registration

After model registration
Image of registered model

eGeneraI Settings Trained Image | 5lelE BT

Tool Mame [Pattern_‘l Model Region

Tool Fixture [None

Tool Enabled [on

Include InJob Pass

Execution Time [ms) I

Description

The "Edit Tool" screen has the following tabs: [General], [Settings], [Trained Image], [Model], and [Search].
Details of each item are listed in the Help section of EasyBuilder, which is described later.
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B Settings tab

* General

B Model tab

Trained Image

B Search tab

Trained Image  Model

Rectangle

Add

4 5 SET UP TOOLS
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Details of each parameter

For details of each parameter, refer to the Help section of EasyBuilder as shown below.

Operating procedure

1. From the menu bar, select [Help], and then [EasyBuilder Help].

In-Sight Explorer Help

() EasyBuilderHelp.. Fi ]

o In-5ight Release Motes

a Online Support

Aboutin-sight Explorer..

2. Select [Locate Part].

uilder Help

D E e o &

Hide Locate Back Forward  Print

Contents . Search

g ~

+«#» Get Connected

IR Welcome to EasyBuilder®, which provides a step-by-step approach to building machine

@ Inputs/Outputs vision applications, or jobs. The Get Connected step is used to connect to In-Sight
@ Commurication vision systems, vision sensors and/or Emulators and configure their settings, and begin
% Filmstrip the job building process.
g Save.Job » Connecting to an In-Sight Vision System, Vision Sensors or Emulator

RunJob . B :
@ Legal Matices » Starting or Opening an EasyBuilder Job

3. Click "Choosing Inspect Part Tools".

%Inspect Part

The Inspect Part step is used to assemble and configure the Inspection Tools that will be used to build vour job.
Examine your part or object to be inspected and determine which types of features best lend themselves to your
application’s requirements, and which Inspection Tools best suit themselves to solving your problem.

+ Adding, Deleting and Ediing Inspect Part Tools

* Choosing Inspect Part Tools

* Create Links Between Location and Inspection Tools

| Mote: The Links tab is not supported on the In-Sight 2000 seres vision sensors.
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4. Click the corresponding tool.

p Choosing a Location Tool

Examing vour part and determine which type of feature {or features) meets vour application’s requirements.

* PatMax RedlLine™ Pattern
+ PatMax® Patfern

+* Patiern

* PatMax RedLine™ Patterns (1-10}
+ PatMax® Patterns (1-10)

& Patterns (1-10
* Fdge

+ Fdge Intersection
+ EBlob

* Blobs (1-10)
+ Color Blob

+ Color Blobs (1-107

* Circle

* Compute Fiodure

5. A page with details of the tool appears.

ﬂ} Location Tools - PatMax RedlLine Pattern, PatMax Pattern, PatMax RedLine
Patterns (1-10) and PatMax Patterns (1-10)

Mote: The PatMax Redline Fattern Locstion Tool and PatMax Redline Patterns (1-10) Location Tool are only available on In-Sight
wision systems running In-Sight firmware 5.2.0 and later. Refer to Firmware Versions for a complete list of models and supported
firmware versions.

The PatMax RedLine Fattern Location Tool, PatMax Pattern Location Tool, FatMax Redline Patterns (1-10) Location Tooland PatMax
FPatterns (1-10) Location Tool are used to locate the position of pattern features, using the PatMax RedLine or PatMax algonithm,
based upon a trained representation of that pattern (called a Model). The PstMax RedLline Fattern and PatMax Fattern tools are used
to locate a single pattern, while the PatMax RedLine Pattermns (1-10) and PatMax Patterns (1-10) tools are used to locate up to 10
patterns,

| Mote: The tool reports ¥,Y coordinates in picels, unless the image was calibrated to real-world units in Set Up Image.

These tools are useful in applications that require accurate posihoming, such as vision guided robotic applications. These tools are
also very useful as a Fodure for other vision tools, orienting their search within the image.

1. Setting Up the PatMax Redline Pattern, PatMax Pattern, PatMax Redline Patters (1-10) and PatMax Patterns (1-10) Location
Tool

A. Seleching a Pattern Feature
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5.4 Configuration of Inspection Tools

Inspection tools are a group of tools that are important for the vision sensor.

EasyBuilder has an interface that makes it easy to configure complex inspection.

Anplication Steps

3 5, Presenceffbsence Tools
b I Measurement Tools

b B3 Counting Tools

b & Identification Tools

b @Geometnﬂools

b Math & Logic Tools

b 5 Plot Tools

[ Image Filter Toals

b 9 Defect Detection Tools
b 2 calibration Tools

Description field

Tool selection area
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Presence/Absence Tools: Brightness

58

Presence/Absence Tools return presence/absence results about features in an image.

Tools include brightness, contrast, patterns, blobs, and edges, and a pass/fail judgment is made based on the presence of
features that satisfy the specified conditions.

The brightness tool used here judges whether the average value of the brightness in the region is within the specified range.
This easy-to-use tool processes quickly, and judgment conditions are easy to determine. However, an environment with stable
lighting is necessary because the lighting conditions greatly affect the inspection results.

- Operating procedure |

1. Add "Brightness" under "Presence/Absence Tools" to the job.

4 T Presencebbsence Tools
[ nBrightness
7 Contrast
ﬂ PatMax Redline™ Pattern
ﬂ Pathiax® Pattern

ﬂl Pattern

*% Pixel Count
X3

“®EBlob

e |

EH Edge
K)Circle

3

2. Configure the region subject to inspection.
Configure only the necessary measurement range as the region to calculate the average value of brightness of the entire

/'

region.

peconge ]
ok || caneel |
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3. Ifthe region is entered, the maximum and minimum of the restricted range are configured automatically based on the
average value of the brightness in this region.
As a result, a pass judgment state results when the tool is added.
Adjust the restricted range by the conditions of the inspection section.

Range Limits

Maximum l 34.451|:-|
Brighthess I 31.319

Minimum 2818712 )
Irwert L]

Set Limits

Automatically configures the upper
and lower limits based on the value
during region confirmation

E Get Connected

| SEtUpimage

,. Locate Part

© | = gk Patem 1 | (15001500 00" scor..|Paiba: Red
@ | 2 Brighines 31,319 | Brighiness

fE—
Filmstrip

=
¢l save Job

Rate: 50.0% (1/2)
Titne: 0.0rms

b % Presence/sbsence Tools
» T Measurement Taols

+ [ Counting Toals

b & Identification Tools
b [ Geometry Tools

b 78 Math & Logic Tools
b % Plat Tools

b [ Image Filter Toals
» 5 Defect Detection Toals
» & Calibration Taals

Tool Name [Brightness 1

Taol Fixture |Pattem_1Fixture

Taol Enabled [on [=
Include InJob Pass
Execution Time (ms) | 0.0

Description

Grey Value

Point}3

When location tools are added ahead of time, they are configured as tool fixtures for location tools and
inspection tools added later.
When multiple location tools are being used, configure tool fixtures so that intended fixtures are followed.

.General

Tool Mame [Brightnessj ]
[Tu:u:ul Fixture |Pattern_1.Fiture |é]
Tool Enabled |on =]
Include In Job Pass [/

Execution Time [m3) I 0.0
Description
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Other Presence/Absence Tools

For details of other Presence/Absence Tools, use the following procedure to refer to the Help section.

Operating procedure

1. n EasyBuilder Help, open [Inspect Part] = [Choosing Inspect Part Tools].

&
i B e =2 S

Hide Locate Back Forward  Print

Conterts  Search

g EB:EDT”BC‘BE' Qchmsing Inspect Part Tools
et Jp Image

m Ihzpect Part

g S ela g and Fditing | ngpect P

[0 Choosing Inspect Part Tools

DEence T oolE

The Inspect Part tools are grouped by types of inspections:

Bl Presence/Absence Tools

- [ Measurement Tools
@ Measurement Tools [ counting Tools

@ Counting Toals o} . .
@ |dentific:ation Tools Identification Tools

@ Geometry Tools Bl Geometry Tools
@ tMath & Logic Tools [l Math & Logic Toals
@ Plat Toolz

@ Image Filter Tool: &1 plot Tools

@ Defect Detection Tools [ 1mage Filter Tocls

@ Calibration Tools

@ Inputs/Tlutputs B calibration Tools

@ Comrmunication [ Defect Detection Tools

g ;Ilmsn‘ljpb Note: You must be connected to an In-Sight color vision system or emulator to enable the color versions of the
ave.do Location and Inspection Tools.

@ Rurn.Job

Legal Motices

< >

2. If a section of Presence/Absence Tools is clicked, tools that can be used for presence/absence judgment appear.

3§°Ch(msing Inspect Part Tools

The Inspect Part tools are grouped by types of inspections:

=] presence/Absence Tools
< are used to qualify whether or not a
feature is present or absent in the image.

* PBrightness

* Contrast

* PatMax Redline Pattern
* PatMax Pattern
* Pattern

+ Pixel Count

+ Color Pixel Count
* Blob

* Color Blob

+ Edge

« Circle

* Sharpness
——
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Measurement Tools: Distance

Measurement tools are used to measure the distance, diameter, angle, and surface area of features in images.

For distance and surface area, running calibration makes it possible to output in actual dimensions instead of pixel units.
This section describes Distance, which is used to measure the distance between features such as edges, circles, patterns,
and blobs.

Operating procedure

1. Add "Distance" under "Measurement Tools" to the job.

4 § Presencefdbsence Toaols
4 I Meazurement Tools
[ 2 Distance
<% Angle

P Biob Area
¥ Blob Areas (1-10)

b
).

:E'.Circle Diameter
:Q. Circle Concentricity

2. Asmart feature is displayed in the image. Select the edge to be measured.
Itis possible to select the fixture position of edge tools (Presence/Absence Tools), circles (Presence/Absence Tools), and
positioning tools that have already been arranged.

Tools already arranged are
indicated by green lines.

Smart features are displayed in
edge sections and circles
detected by EasyBuilder.

3. Click the smart features of the section to be measured in order, and then confirm the measurement locations.

Smart feature

Highlighted if selected, and the
line to indicate the linking
destination is displayed in the
mouse cursor position.
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4. ifasecond edge smart feature is selected, two edge tools (Presence/Absence Tools) are created, and a distance tool to
measure the interval of these edge tools is added.

|52 arch i

(] [;" Pattern_1 | [150.0,150.0] 0.0° sco.. | PatMax Re
[- ] E Brightnes.. | 31.313 Brichiness
0 r 7| |Edge_1 Present Edge

0 t ?ﬁ-’l Edge 2 Prezent Edge

[45) ! | Distance_1 | 488023 pizels Diztance

At the default value, distance measurement between edges is from center to center.
When selecting "Mid-point to Line" for "Measurement Type" in the Settings tab, the perpendicular distance between the mid-
point of the first selected edge and the line of the edge selected the next time is measured.

2 General ESudllisid Range Limits

Measurement Type ﬂMid -point to Line
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5. Inthe [Range Limits] tab, configure the range to pass inspection.
When the calibration is performed, the results and range limits are displayed in the physical units determined by
calibration.

B Calibration not performed

General  Settings RREl TR

| Wi [ 512.424@

Distance([pixels])l J55.023

Mirimurm [ 463.622ﬁ

Bl After calibration

2w ez RBange Limits

| kA aximLim [ 10.514@

Distance[[mm]” 10,013
Mirirmum [ 9.512@
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Other Measurement Tools

For details of other measurement tools, use the following procedure to refer to the Help section.

Operating procedure

1. n EasyBuilder Help, open [Inspect Part] = [Choosing Inspect Part Tools].

e

G = &

Hide Locate Back Forward  Print

Conterts  Search

@ Get Connected
@ SetUp lmage

s
@ Measurement Tools
@ Counting T ools
@ |dentific:ation Tools
@ Geometry Tools
@ tMath & Logic Tools
@ Plat Toolz
@ Image Filter Tool:
@ Defect Detection Tools
@ Calibration Tools
@ Inputs/Outputs
@ Comrmunication
@ Filrnztrip
@ Save Job
@ Rurn.Job

Legal Motices
£ >

Qchmsing Inspect Part Tools

The Inspect Part tools are grouped by types of inspections:

Bl Presence/Absence Tools
Bl Measurement Tools

o] Counting Tools

[] 1dentification Tools

[ Geometry Tools

[ Math & Logic Tools

[ plot Toals

O] Image Filter Tools

B calibration Tools

B pefect Detection Tools

Note: You must be connected to an In-Sight color vision system or emulator to enable the color versions of the
Location and Inspection Tools.

2. By clicking "Measurement Tools", available tools for measurement are displayed.

[ Presence/Absence Tools

* Distance

* Angle

» Blob Area

+ Blob Areas (1-10)

+ Color Blob Area

+ Color Blob Areas (1-10)
* Circle Diameter

* Circle Concentricity

* Measure Radius

« Min/Max Points

3@l{:hcnuursing Inspect Part Tools

The Inspect Part tools are grouped by types of inspections:

IEl Measurement Tools'
& Measurement | ools are used to measure distances, diameters, angles and area of features in the image.
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Counting Tools: Blobs

Counting tools count features included in images.
Use this tool when inspecting whether the required quantity has been set.
Blobs used here indicate black or white masses.

This tool is suitable for finding black or white features relative to the background with undefined shapes in the configured
inspection region.

b ?f/ Presencefdbsence Tools
b I Measurement Tools
4 B counting Tools

Blabs

"Ka Edges

Eé Edge Pairs

Operating procedure

1. Add "Blobs" under "Counting Tools" to the job.

4 [ Counting Tools

¥, Blobs

ﬁ Edges

53 Edge Pairs

Hi PatMax Redline™ Patterns

2. Arrange the inspection region so it encloses the entire region in which blobs are to be detected.

* ol

#

{9 Blobs_1 | £.000 Blobs |
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Other Counting Tools

For details of other counting tools, use the following procedure to refer to the Help section.

Operating procedure

1. n EasyBuilder Help, open [Inspect Part] = [Choosing Inspect Part Tools].

&
i B e =2 S

Hide Locate Back Forward  Print

Conterts  Search

g EB:EDT”BC‘BE' R\bchmsing Inspect Part Tools
et Jp Image

m Ihzpect Part

g S ela g and Fditing | ngpect P

The Inspect Part tools are grouped by types of inspections:

Bl Presence/Absence Tools

T Emma—— [ Measurement Tools
@ Measurement Tools B counting Tools

@ Counting Taools . .

@ |dentification Tools Bl rdentification Tools
@ Geometry Tools [ Geometry Tools

@ Math & Logic Tools [ Math & Logic Tools
@ Plat Toolz

@ Image Filter Tools T plot Tools

@ Defect Detection Tools [ Image Filter Tools

@ Calibration Tools

@ Inputs/Tlutputs B calibration Tools

@ Comrmunication [ Defect Detection Tools

g ;Ilmsn‘ljpb Note: You must be connected to an In-Sight color vision system or emulator to enable the color versions of the
ave.do Location and Inspection Tools.

@ Rurn.Job

Legal Motices

< >

2. By clicking "Counting Tools", available tools for counting are displayed.

3_@)I{:h\t:n-l:tsim_:] Inspect Part Tools

The Inspect Part tools are grouped by types of inspections:

[ Presence/Absence Tools

[ Measurement Tools

(& counting Tools)

e Counting ools are used to count types of features in the image.

*+ Blobs

» Color Blobs

+ Edges

+ Edge Pairs

* PatMax RedLline Patterns
+ PatMax Patterns

» Patterns

& 1dentification Tools
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Identification Tools: Read Text (OCR Max)

Identification tools identify text, barcodes, 2D codes, colors and other predefined features in the inspection region.

Read Text (OCR Max) identifies text strings in the inspection region, and then outputs the results.

The OCR Max tool separates characters accurately during text recognition to improve the recognition rate. This improves
scanning precision and speed compared to traditional OCR tools.

4 f&d ldentification Tools
| Read 10 Code
[ Read 10 Codes (1-20)
gl Read 20 Code

B Fead 20 Codes [1-201
Fead Postal Code
(=2 Read Text (0CRMa))
E PatMax Fedline™ Patterns [1-10]
E PatMax® Patterns [1-10)
475 Patterns (1-10)

Operating procedure

1. Add Read Text (OCR Max), and then adjust the region to match the section in which the features to be identified are

present.
In this example, a location tool has been added in advance so that the inspection region of the Read Text tool can track the

location of the text string.
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Configure the inspection region so it encloses the target text string to be read.

JVO7005 EXP.05/09:

2. Iithe region is entered, the display changes as shown below.

-

=i £
JV07005 EXP: 05/09
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3. After the region is entered, click [Auto-Tune] in the [Segmentation] tab to open the "Auto-Tune" screen.

S R e Segrentation

Character Polarity

Character Width Type |uto

Minimum Charackeriidth [

Minimum Character Height [

4. Inthe [Auto-Tune] tab of the "Auto-Tune" screen, enter the text string set for the recognition target in the "Text" text box
and click the [Fix Segmentation (Automatic)].

'u Auto-Tune x

I[N Settings | Records | Font

Text |Jvn?nnaE><P.nama
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5. The results of the auto-segment are displayed. Select the correct result and click the [OK] button.

If all results are incorrect, click [Edit Result] to adjust each region.

grment Result
Result_1
Result_2

I, Edit Result...

L " : i
=
kel
. -
. |
K

Mame T vpe
[ <3) iz | Texnt_1 JYO7005EXP.05/09 Fead Text
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6. Ifthe scanning fails for several times after the registration, adjust the region by the "Auto-Tune" function.
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Identification Tools: Color Model

Color Model is a tool available only in a vision sensor that is compatible with color tools. The tool counts the number of pixels
present in the inspection region that match a Color Model in the trained Color Library, and judges a Pass or Fail. Additionally,
the tool outputs the name of the most found Color Model as a result.

- Operating procedure |

1. Add "Color Model" under "Identification Tools" to a job.

¢+ [Ed Counting Tools

4 & ldentification Tools
| Read 10 Code
Ul Read 10 Codes (1-20)
Bl Read 2D Code
B# Read 2D Codes (1-20)
\at, REEd Postal Code

[z Read Text (OCRMax)
E PatMax RedLine™ Patterns (1-10)
% Pathax® Patterns (1-10)
475 Patterns (1-10)
:-? Caolor
2 Color Model
b EE Geometry Tools
b Math & Logic Toals

& Plo

2. Setan inspection region.
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3. Train a Color Model.

Click the [Train Color] button to open the "ExtractColor Training" screen.

General

Color Library |E:¢rachcIcrLibra ry_1 :|

Mode |Identity
Match Calor [

Minimum Pixel Count |

Show Original Image ||

Result |yelbw

@ Click the [New Model] button to create a new Color Model. Rename the Color Model as necessary.

O Click the [Add New Color] or [Subtract New Color] button in the [Training] tab to add a color(s) to a Color Model.
Most Dominant Color: To train a single color that occupies the largest area of the target region.

Multiple Colors: To train multiple colors included in the target region.

© Set a color tolerance of each color selected in the color table.

Adjust brightness and darkness, highlights, and hues appropriately while checking the imported image.

€1 meiwOFED - ExtractColor Training

Added colors are listed
on the color table.

B
(252, 254, 108)
E] Color_2 (252, 254, 252)

— Train
(8) Most Dominant Color
() Multiple Colors

Smooth Image First [E
Minimum Color Area 3

{— Color Tolerar
Darker:

Lighter:
1.0

(1) Color table
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Pixels that are distinguished by the added color are marked as shown in the following figure.

4. Configure each setting of the tool.
Color Library: Select a library to perform matching.

Mode: In the "Identify" mode, the inspection passes when a color in the inspection region matches any of the Color Models in
the Color Library.

In the "Match" mode, the inspection passes when a Match Color matches a Color Model that is detected in the inspection
region.
Match Color: Set a Color Model to be detected when the Mode is set to "Match."

Minimum Pixel Count: Define the minimum pixel count threshold for determining whether or not a Color Model is considered
to be a match.

The following settings are configured as an example:

= General

| Train Color

Color Library | ExtractColorLibrary_1

Mode |identify
Match Calor [

Minimum Pixel Count [

Show Original Image |:|
Result |yellnw
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5. When the inspection passes
When the inspection region color is yellow, the tool outputs a Pass.

Result Pass | Fail
& §2: | ColorModelldentification_1 | yellow 11 |oNn

6. When the inspection fails
When the inspection region color is other than yellow, the tool outputs a Fail.

Result Pass Fail
M i%: | ColorModelldentification_1 | 3 Mo Match: Out of Range |01 |11
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Other Identification Tools

For details of other identification tools, use the following procedure to refer to the Help section.

Operating procedure

In EasyBuilder Help, open [Inspect Part] = [Choosing Inspect Part Tools].

b e > &
Hide Locate Back Forward  Print

Conterts  Search

@ Get Connected
@ SetUp lmage

~amern i aTwmm SF 2l TaTwB=TaTw M a1 (TaTa]
T
@ Measurement Tools
@ Counting T ools
@ |dentific:ation Tools
@ Geometry Tools
@ tMath & Logic Tools
@ Plat Toolz
@ Image Filter Tool:
@ Defect Detection Tools
@ Calibration Tools

@ Inputs/Outputs
@ Comrmunication

$§*)Chu-nsing Inspect Part Tools

The Inspect Part tools are grouped by types of inspections:

Bl Presence/Absence Tools
Bl Measurement Tools

o] Counting Tools

[] 1dentification Tools

[ Geometry Tools

[ Math & Logic Tools

[ plot Toals

O] Image Filter Tools

B calibration Tools

B pefect Detection Tools

g ;Ilmsn‘ljpb Note: You must be connected to an In-Sight color vision system or emulator to enable the color versions of the
ave.do Location and Inspection Tools.
@ Rurn.Job
Legal Motices
< >
2. Click "Identification Tools" to expand the Help section.

[=] 1dentification Tools

e [dentification Too

< are used to identify and verify 10 and 2D codes and symbaols,
alphanumeric text, pattern features and colors in the image.

* Read 1D Code
* Fead 1D Codes (1-20)

* Read 2D Code
* Read 2D Codes (1-20)

* Read Postal Code

* Read ID Codes™®

* Read Text*

+ Read Text {OCRMax)

* PatMax Redline Patterns {1-10)

+ PatMax Patterns (1-10)

» Patterns (1-10)
* Color

+ Color Model

* The Read ID Codes and Read Text tools are legacy tools and are not supported on systems
running In-Sight Explorer 4.7.0 and later.

5 SET UP TOOLS

5.4 Configuration of Inspection Tools




Geometry Tools: Point-to-Point: Dimension

Geometry tools create geometric reference shapes in images.

Furthermore, measurement can be run using the created tool.
The difference between [Point-to-Point: Dimension] and [Distance] of Measurement Tools is it is possible to specify another
edge for the reference line to measure distance.

F @Genmetwmnls
" Point-to-Point: Line
f Point-to-Point: Mid-Point
..E'F'u:uint-tu:u-F'u:uint:Dimensiu:un
}' Perpendicularline
;( Line Intersection

Z Bisect &ngle

“%_ Line From M Paoints
D Circle Fraom M Points
g Circle-Line Intersection
.[;j. User-Defined Paint
% ser-Defined Line

&9 cirdle Fit
w5 Line Fit

- Operating procedure |

1. Select "Point-to-Point: Dimension” from Add Tool.

¥ &Geumetrymnls
/" Point-to-Paint: Line
f Faoint-to-Paint: Mid-Point
..E' Paint-to-Paint: Dimension
" Perpendicularline
X Line Intersection
|# Bisect &ngle
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2. After the tool is added, specify the point to be measured first.

In this example, settings are configured so that the distance between the centers of the two openings surrounded by red
frames is measured in parallel with a line along the edges indicated by the blue lines.
First, click the smart feature of section A.

Next, click the smart feature of section B.

3. i configuration is complete, the display shows the distance between the two points that was measured by a line parallel
with the selected edges.
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Other Geometry Tools

For details of other geometry tools, use the following procedure to refer to the Help section.

Operating procedure

1. n EasyBuilder Help, open [Inspect Part] = [Choosing Inspect Part Tools].

uilder Help

w @ e = &

Hide Locate Back Forward  Print

Conterts  Search

@ Get Connected
@ SetUp lmage

~amern i aTwmm SF 2l TaTwB=TaTw M a1 (TaTa]
@ Measurement Tools
@ Counting T ools
@ |dentific:ation Tools
@ Geometry Tools
@ tMath & Logic Tools
@ Plat Toolz
@ Image Filter Tool:
@ Defect Detection Tools
@ Calibration Tools

@ Inputs/Outputs

@ Comrmunication

@ Filrnztrip

@ Save Job

@ Rurn.Job

Legal Motices
£ >

‘%Chmsing Inspect Part Tools

The Inspect Part tools are grouped by types of inspections:

Bl Presence/Absence Tools
Bl Measurement Tools

o] Counting Tools

[] 1dentification Tools

[ Geometry Tools

[ Math & Logic Tools

[ plot Toals

O] Image Filter Tools

B calibration Tools

B pefect Detection Tools

Note: You must be connected to an In-Sight color vision system or emulator to enable the color versions of the
Location and Inspection Tools.

2. Click "Geometry Tools" to expand the Help section.

=] Geometry Tools

e Geometry Jools are used to

Tools.

be utilized by other Inspection Tools, such as Math & Logic Tools and Measurement

create geometric references in the image, which can

* Point-to-Point: Line
* Point-to-Point: Mid-Point

» Perpendicular Line

* Line Intersechion

* Bizect Angle

* Line From N Points
* Circle From M Points

* Circle-Line Intersection

» User-Defined Point
* User-Defined Line
+ Circle Fit

* Line At

* Point-to-Point: Dimension
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Math & Logic Tools: Math

Math and logic tools perform mathematical and statistical processing using the output values of location tools and other
inspection tools (coordinates, brightness, presence/absence judgment values, etc.).
Math tools can carry out numerical calculations using parameters and output values of other tools and extract only identified

sections from the results of identification tools using text string operations.

4 gg] Math & Logic Tools
X
e, Math
% .
fo Logic
[ Trend

[l statistics
'[:ll Graup
s SequUence
ﬁc:::mpute Point
& variables

ko PlotTools

In this example, the Point-to-Point: Dimension tool added on Page 77 Geometry Tools: Point-to-Point: Dimension and another
Point-to-Point: Dimension tool (measurement of the distance between the circles in frames A in parallel with a line along the
edge of section B in the image below) are added and the difference of the measured distances is calculated.
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- Operating procedure

1. Add "Math" to the job.

4 7 Math & Logic Tools
X
0, Math
ﬁ_{,’imgic
Trend

[l statistics

'D' Group

s SEQUENCE
ECDmpute Paint

Q‘u"ariahles

b 5% Plot Taols

2. Insert the dimension of the Point-to-Point: Dimension tool to "Expression".

4 Wision Toaol
%J:Dn ol 4 J* Dimension_1
3 Ed
Xz 2- BE0E )_f;{iDescriptiDn
4 Mathematics R -
) .a-juﬂiText [_g’u'lDlstance ]/
’_S/ Error_Count
P n‘u’ision Data Access ';.:;1 ) )
‘g Execution_Time
X .
L Fail
X .
_;;’u'lFall_Count
f‘.m Include_ln_lob_Pass
X
_,_f‘,;,'llnuert
% .
iy Maximum
X L
_,fglMlnlmum
X
S Pass
X
_,3{1 Pazs_Count
ﬁg’u"lstatus
X
& Tool_Enabled
% Tool_Enabled_status
[ ..E'Dimensiu:un_Z
b %] Edge_t

4 ﬂ Inputs

Dimenzion_1.Dizstance
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3. Either edit the formula directly or insert "-" from Operators under Mathematics.

Dimenzion_1.Diztance

El %Visian Tools &l Acquisition
b T Edge A0 Circle_1

a %2 mathematics H0 Circle_2
b A2 Logic HO Circle_3

[ %ﬁookup
b Math 7 " Dimension_2
F] ;ﬁ:ﬁloperators 5—>| Edge_1

X+ 4t Inputs

Dimenzion_1.Distance-

4. Insert another dimension of the Point-to-Point: Dimension tool to "Expression".

Dimenzion_1.Distance-

] ﬁ‘u"isinn Tools b .E'Dimensinnj
b T Edge 4 J* Dimension_2
4 %2 WMathematics X2 Description
] %imgic [:‘ﬁ:’;iDistance ]/

b %4 Lookup %, Error_Court

e %1 kath %1 Execution_Time
| %‘1 Operators %1 Fail
Ko+ e Fail_Count
%1 - %1 Include_In_lob_Pass
%1 * %1 Irvert
ﬁefgif %1 Mazimum
?{_.;.1 = %1 rinimum
f;fgi > %1 Pass
Eif’gi w= %1 Pass_Count
¥ I.I

Dimenzion_1.Distance-Dimenzion_2 Distance

5. Inthe [Range Limits] tab, configure the numerical range to pass judgment.
Minimum value and maximum value can be configured by entering the values directly.
In addition, range limits can be configured automatically by clicking the [Set Limits] button.

Range Limits

kA aximurn [ 3,(,‘():&

Result I 0,003

Minimum | -3.00:&
Inwert |:|
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Other Math & Logic Tools

For details of other math and logic tools, use the following procedure to refer to the Help section.

Operating procedure

1. n EasyBuilder Help, open [Inspect Part] = [Choosing Inspect Part Tools].

E? EasyBuilder Help

i B e =2 S

Hide Locate Back Forward  Print

Conterts  Search

@ Get Connected
@ SetUp lmage

m Ihzpect Part

@ Counting T ools
@ |dentific:ation Tools
@ Geometry Tools
@ tMath & Logic Tools
@ Plat Toolz
@ Image Filter Tool:
@ Defect Detection Tools
@ Calibration Tools

@ Inputs/Outputs

@ Comrmunication

@ Filrnztrip

@ Save Job

@ Rurn.Job

Legal Motices
£ >

$§*)Chu-nsing Inspect Part Tools

The Inspect Part tools are grouped by types of inspections:

Bl Presence/Absence Tools
Bl Measurement Tools

o] Counting Tools

[] 1dentification Tools

[ Geometry Tools

[ Math & Logic Tools

[ plot Toals

O] Image Filter Tools

B calibration Tools

B pefect Detection Tools

Note: You must be connected to an In-Sight color vision system or emulator to enable the color versions of the
Location and Inspection Tools.

2. Click "Math & Logic Tools" to expand the Help section.

=] math & Logic Tools

the order of operation.

* Math

+ Logic

» Trend

» Statishice

* Group

+ Sequence

+ Compute Point

* Varables

e Math & Logic Tools are used to conditionally link tools together based on tool and job data, perform
mathematical operations on tool outputs, process statistics of tools, group tools together and create steps for

5 SET UP TOOLS
5.4 Configuration of Inspection Tools

83




Plot Tools: String

Plot tools can display arbitrary shapes and character strings on the inspection screen in a manner similar to the results of
other tools.
This section describes the String tool that displays character strings in arbitrary locations.

4 34 Plot Tools
%, Arc

% Circle
T’\ Cross

/ﬁ Line
@, Paint
Ek Regian
a% String
] H-:Image Filter Tools
b 9 Defect Detection Tools

- Operating procedure

1. Add "String" under "Plot Tools" to the job.

4 3 Plot Taols
(%, Arc
% Circle
1_'\ Cross
/ﬁline
&, Point
D@ Region
n%String
4 Ei-:lmage Filter Toals
b 5 Defect Detection Taols

2. Configure the String tool.
The X and Y tabs on the right side are the X and Y coordinates to be displayed, respectively.
The String tab defines the character string to be displayed.
In each tab, it is possible to use the results of Math and other tools in a manner similar to the formula entry section on
Page 80 Math & Logic Tools: Math.

() General ¥ String

Tool Mame [String_1 Expression

Tool Enabled [on o

Include In Joh Pass  [¢] 4 3% vision Tools b al Acquisition

Execution Time [ms) I . 3 '; Edge 3 K) Circle_1
3 %lMathemat\cs 3 K)Clrcle_z
Bl Text B0 Circle_3
I n\/isiun Data &ccess I .z'Dimensmnj
3 tDimensmn}
b 7| Edae 1

Description

In this example, the screen displays the radius of the detected circle for Circle_1 of the Presence/Absence Tool added
automatically to detect circles when the Point-to-Point: Dimension tool was added.
The display location uses the coordinates of the circle.
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3. Inthe X formula section and Y formula section, insert Circle_1.Circle.X and Circle_1.Circle.Y, respectively.

3 n\/\sion Data Access

_’_ffgl Description
?‘.m Edge_Contrast
%1 Edge_Transition
%4, Edge_vvidth
.’%x Etror_Count
)%1 Execution_Time
%, Fail

%2, Fail_Caurt:

A Find_By

3 n Wision Data Access

Expression Expression
| Cicle_1 Circle |Circle_1.Circle ¢
4 S vision Tools 4 H0 Cirde 1 y l%' 4 3 vision Tools b &l Acquisition : l%'
b <% Edge %2 Circle Radi ‘ D m b % Edge 4 F0 Circle 1
b2 hathematics Aocirdex || luly » %0 Mathematics K¢ Circle Radius @ Q m
bl Text SN b iText 7.

K, i v

oy Description
%1 Edge_Contrast
%1 Edge_Transitian
%7, Edge_width
%1 Errar_Count

X .
%’1 Execution_Time
K,

7oy Fail

X,

“p1 Fail_Count

4. Inthe String formula section, insert Circle_1.Circle.Radius.

Expression

IElrcIej Circle Radius

a4 3 vision Tools
b % Edge

3 ?‘_mMathematics

bl Text

3 mv’isinn Data Access

b &l Acquisition
4 50 Cirele_1 y,
T
T IFCIER
K cirdley
5.{1 Description
% Edge_Contrast
% Edge_Transition
X Edae_Width
5_{1 Errar_Count
5.{1 Execution_Time
K, Fail

X Fail_Caurt:
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5. The radius of the circle is displayed on the center coordinates of the circle detected by Circle_1.

Ug

It is possible to change the font, font size, color, and other features of the character string to be displayed at the [Settings] tab.

settings
Result |16.709
Color | Default =]
Font Mame [Arial v"«]
Font Style [Regular |']
Font Size [9 |']
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Other Plot Tools

For details of other plot tools, use the following procedure to refer to the Help section.

Operating procedure

1. n EasyBuilder Help, open [Inspect Part] = [Choosing Inspect Part Tools].

E‘J

i B e =2 S

Hide Locate Back Forward  Print

Conterts  Search

g EB:EDT”BC‘BE' $§*)Chu-nsing Inspect Part Tools
et Jp Image

m Ihzpect Part

g S ela g and Fditing | ngpect P

[0 Choosing Inspect Part Tools

DEence T oolE

The Inspect Part tools are grouped by types of inspections:

Bl Presence/Absence Tools

- [ Measurement Tools
@ Measurement Tools [ counting Tools

@ Counting Toals o} . .
@ |dentific:ation Tools Identification Tools

@ Geometry Tools Bl Geometry Tools
@ tMath & Logic Tools [l Math & Logic Toals
@ Plat Toolz

@ Image Filter Tool: &1 plot Tools

@ Defect Detection Tools [ 1mage Filter Tocls

@ Calibration Tools

@ Inputs/Tlutputs B calibration Tools

@ Comrmunication [ Defect Detection Tools

g ;Ilmsn‘ljpb Note: You must be connected to an In-Sight color vision system or emulator to enable the color versions of the
ave.do Location and Inspection Tools.

@ Rurn.Job

Legal Motices

< >

2. Click "Plot Tools" to expand the Help section.

=l Plot Tools

e Flot Tools are used to compute graphics in the image based upon mathematical expressions.

+ Plot Arc

= Plot Circle
* Plot Cross
* Plot Line

+ Plot Point
+ Plot Region
* Plot String
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Image Filter Tools: Filter

The image filter tools are used to emphasize features as preprocessing for image analysis.
This section describes the settings of [Filter].
Operating procedure

1. Add "Filter" to the job.
The filter tool can run emphasis-processing on various images in the prescribed region.

4 Image Filter Tools
wis Filter

.

|
. Transform

o Compare
b 9 Defect Detection Taols

5 Calibration Tools

2. Specify the area to be emphasized by the filter.

88 5 SET UP TOOLS
5.4 Configuration of Inspection Tools



3. Select the filter type.

B GEneral BTk

Filter Type Einarize hi

Kernel Rows [

Kernel Calummns [

Threshold Mode [ﬂ-.utn:u

Threshald

hin

hax

Gain

Smoothness

For example, when selecting Edge Magnitude, an image as shown below is displayed.

Filter Type 'Edge Magnitude x

Pointp

To use images emphasized by Image Filter Tools with location tools and inspection tools, it is necessary to
browse to the [General] tab in each tool setting, and then change "Tool Image" to "Filter_1.Image", etc.

D General

Taol Mame [Edge_‘l Tool Mame Edge_1

OGeneraI

Tool Image [aoquisition,Image  ———— Tool Image [Filter 1.Image
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B About [Transform] of Image Filter Tools
[Transform] in the Image Filter Tools is a filter that can be used only when grid calibration has been run.

It is possible to generate an image in which radial distortion and perspective distortion have been eliminated from a captured
image.

It can be utilized for inspection that depends on shapes subject to inspection, such as Identification Tools and Presence/
Absence Tools.

b 3 Plot Toals
F] Ei-:lmage Filter Tools

Wi Filter

o
E ';5._
<. Transform
o Compare
b 3] Defect Detection Tools
b % Calibration Tools

B Example of use of the Transform filter

1. Run calibration.

To correct the distortion for the inclination of the camera, set "Radial" for Lens Model. To correct the distortion for the

lens, set "Projection” for Lens Model.

'u'-._.-"f.T'Or-.-1-E:L'.\'.\-F!._SET'tuaE - CalibrateiGrid

& Setup

o Pose Setup
Lo 5
Results Grid Type: |g heckerboard, with fidudal g|‘]

Grid Spacing: :
Grid Units: Millimeters [ =]

Mumber of poses:

Lens Madel:

— Pose Locations

@ Automatic () User-specified
Side to side motion
Up and down motion
Rotation

Motes:
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& Setup

% Pose Pose 1 Feature points found: | 277

< Results

Origin Location World Coordinates) MAcquire Image

W 0.0000

bE 0.0000

Index F.ony Column

Calibrate

& Pose Results

4 Results

Total feature points: | 277

Average Errar: 0405 pixels
Maximum Errar: 0.706 pixels

0.408 Good

1
0.5
Good hlarginal
Excellent

Index Calumn

Clear All Calibrate

5 SET UP TOOLS 91
5.4 Configuration of Inspection Tools



2. Add "Transform" from "Image Filter Tools".

b 5 Plot Toals
F] Image Filter Tools

Wi Filter

ok
.
E:Transfnrm I
Mt Compare
b Defect Detection Tools
b % Calibration Tools

If [Transform] is added, and the region is configured, it is possible to check the image that was transformed according to the
grid calibration results.

Before [Transform] application After [Transform] application

3. Usethe image after [Transform] with other tools.

If location tools and inspection tools are added, the region configuration screen appears. It is possible to select the tool
image to be used there when the Image Filter Tool has been added.

4 [0 Location Tools
ﬁ]‘ PatMax RedLine™ Pattern
J,d' PatMax® Pattern

55" Pattern

;_‘ PatMax RedLine™ Patterns (1-10)

¥ PatMax® Patterns (1-10)

#F Patterns (1-10) Aeguisition.Image B3
3| Edge

sl | e )

DT Edge Intersection

J’BIOD Rectangle g
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If this setting is changed to "Transform_1.Image", it is possible to use the image that was output by Transform of the Image
Filter Tools as an inspection image.

If [Transform] is used, the workpiece may not fit within the display region.
In that case, set the number less than 1 to "Image Scale" in the [Settings] tab of [Transform] so that the workpiece fits in the

frame.

Image Zcale 1

Reference Center Ilmage Center |v

Showe Image E|
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— Edit Tool - Transform_1

|O Settings

Image Scale 0,200

Reference Center |Image Center hi

Show Image E|

When a PatMax pattern is run without using a transformed image. (Model registration shown on the left)

-

same . Score: 99.997 Score: 56.484
= e
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Other Image Filter Tools

For details of other image filter tools, use the following procedure to refer to the Help section.

Operating procedure
1. n EasyBuilder Help, open [Inspect Part] = [Choosing Inspect Part Tools].

o B o« = S5

Hide Locate Back Fomward  Print

Contents - Search

g ?Et‘ EUTnectEd Rbchoﬂsing Inspect Part Tools
et p Image

m Inzpect Part

o= n MR ==t and F dibing
S —
@ Measurement Tools ™ counting Tools

@ Counting Tools 5] . .
@ |dentification Tools Identification Tools

The Inspect Part tools are grouped by types of inspections:

nzpect P

& Presence/Absence Tools

& Measurement Tools

@ Geometry Tools M Geometry Tools

@ Math & Logic Tools [ Math & Legic Tools

@ Plat Toals

@ Image Filter Tools Bl plot Tools

@ Defect Detection Tools [ 1mage Filter Tools

@ Calibration Taols L

M calibration Tools
@ Inputs/Outputs
@ Carnmunication [ pefect Detection Tools
Filrrstri - = -
% Slrns rjp b MNote: You must be connected to an In-Sight color vision system or emulator to enable the color versions of the
ave.o Location and Inspection Tools.

@ RunJob
Legal Motices
< >

2. Click "Image Filter Tools" to expand the Help section.

'EI Image Filter Tools '
e Image Fiiter 1ools are used to enhance an image or area of the image for further image analysis.

* Filter

* Neighbor

* Scene Correction
+ Point

* Color to Greyscale

* Color to Binary

* Transform

* Compare
N —

5 SET UP TOOLS 9
5.4 Configuration of Inspection Tools 5



Defect Detection Tools: Surface Flaw

Defect detection tools determine whether there are cracks, wrinkles, depressions, gaps, scratches, and other defects on
inspection target items or objects.
This section describes the Surface Flaw tool.

Operating procedure

1. Arrange the location tool to identify the inspection area.

2. Add "Surface Flaw" from the "Defect Detection Tools" of Inspect Part.

P Image Filter Toals
4 9 Defect Detection Taols

I ! Surface Fla'u'l

== Edge

=% Edge Pair

7% Edge Width

'5-‘" Bead Finder

‘3‘3‘ Bead Tracker
b X Calibration Tools
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3. Surround the range to run defect inspection using the region.

4. ifflaws are detected, the number of detected flaws are output to Results.

Results TestRun™ | Links

Fattern_1

[326.9.238.4] 1.0° score = 9.

Fathd an® Pattern

SurfaceFlaw...

3£ 2 Flaws Found

Surface Flaw
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Other Defect Detection Tools

For details of other defect detection tools, use the following procedure to refer to the Help section.

Operating procedure

1. n EasyBuilder Help, open [Inspect Part] = [Choosing Inspect Part Tools].

e

G = &

Hide Locate Back Forward  Print

Conterts  Search

@ Get Connected
@ SetUp lmage

s
@ Measurement Tools
@ Counting T ools
@ |dentific:ation Tools
@ Geometry Tools
@ tMath & Logic Tools
@ Plat Toolz
@ Image Filter Tool:
@ Defect Detection Tools
@ Calibration Tools
@ Inputs/Outputs
@ Comrmunication
@ Filrnztrip
@ Save Job
@ Rurn.Job

Legal Motices
£ >

R\bchmsing Inspect Part Tools

The Inspect Part tools are grouped by types of inspections:

Bl Presence/Absence Tools
Bl Measurement Tools

o] Counting Tools

[] 1dentification Tools

[ Geometry Tools

[ Math & Logic Tools

[ plot Toals

O] Image Filter Tools

B calibration Tools

B pefect Detection Tools

Note: You must be connected to an In-Sight color vision system or emulator to enable the color versions of the
Location and Inspection Tools.

2. Click "Defect Detection Tools" to expand the Help section.

[zl pefact Detection Tools
e iof 10

* Surface Flaw
= Edae

* Edge Pair

+ Edge Width
+ Bead Finder

= Bead Tracker

are used to determine if a part or object was produced with a defect, such as a
crack, crimp, dent, gap, nick or scratch.
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Calibration Tools: N Point

Calibration tools are used to create calibration results that can be shared between jobs.
Generally, the tools are used to create jobs for calibration.

There are two types of calibration tools: N Point and Sequential N Point.

N Point is used when all targets used for calibration appear within the field of vision.

Sequential N Point is used when only one target used for calibration appears within the field of vision, and the indicator moves
to known coordinates and capture is repeated.

N Point calibration and Sequential N Point calibration can be used to compensate for nonlinear distortion when five or more
points are used.

This section describes the calibration tools of N Point.

Operating procedure

1. Import an image of the calibration targets.

2. Add "N Point" under "Calibration Tools" to the job.

& |dentification Taols
B Geometry Toals
“fE Math & Logic Toals

&, Plot Taols
Image Filter Tools

ﬁ]‘ Defect Detection Tools
&Calihratiun Toals

3 M Point
A sequential M Point
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3.

Smart features are displayed. Select a section with known coordinates.
Select 2 to 16 points.

- L] ] -

4. Using tool editing, configure the world coordinates for each point.
Pixel row (X) and Pixel column (Y) indicate the coordinates on the image.
World X and World Y indicate the X coordinate (actual units) and Y coordinate (actual units) in the actual coordinate

system, respectively.
Specify the dimensional unit entered here during the import of calibration results.

P

Pointd
Paint1

int Pixel Roww Pizel Colummn Warld X L ld

99,314 99,361 99,314 b 99.31

99,432 545,372 99,432

Paoint2

Paint3

399,128 99,378 399,128 . —
99,561
399,442 549,457 399,442 | .

Pointd

0.000

Paint5

0.000

Point&

0.000

Paint?

00 3

Pointd

0.000

0.000

Paint%

Clovisak1m Fala'ta'al

Paint Pixel Calurin

59314 53,361 j | 410002

92,432 549,372

399,128 99,378

' [ ]
52.000
399,442 549,457 . | s2c005)

100
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5. Inthe [Settings] tab, configure the file name, and click [Export].

Lettings

File Marme [Default

Full Marne DefaultCalib

Export

Auto Export |:|

Select "Import" in Calibration Image to Real World Units of Set Up Image to use the exported calibration file.
For the file name, use the name set when the file was exported.

Defaultcalib,oul =]

Millimeters B3
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Other Calibration Tools

For details of other calibration tools, use the following procedure to refer to the Help section.

Operating procedure

1. n EasyBuilder Help, open [Inspect Part] = [Choosing Inspect Part Tools].

E‘J

& 2> &
Hide Locate Back Forward  Print

Conterts  Search

@ Get Connected
@ SetUp lmage

g Sl
s

@ Measurement Tools

@ Counting T ools

@ |dentific:ation Tools

@ Geometry Tools

@ tMath & Logic Tools

@ Plat Toolz

@ Image Filter Tool:

@ Defect Detection Tools

@ Calibration Tools

@ Inputs/Outputs

@ Comrmunication

@ Filrnztrip

@ Save Job

@ Rurn.Job

Legal Motices

£ >

$§*)Chu-nsing Inspect Part Tools

The Inspect Part tools are grouped by types of inspections:
Bl Presence/Absence Tools
Bl Measurement Tools

o] Counting Tools

[] 1dentification Tools

[ Geometry Tools

[ Math & Logic Tools

[ plot Toals

O] Image Filter Tools

B calibration Tools

B pefect Detection Tools

Note: You must be connected to an In-Sight color vision system or emulator to enable the color versions of the
Location and Inspection Tools.

2. Click "Calibration Tools" to expand the Help section.

« N Point
* Seguence M Point

=] calibration Tools
e Calibration Tools are used to construct a calibration file that can be shared among jobs.
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6 INPUTS/OUTPUTS

Configure inputs and outputs to input signals to control a camera and to output job pass/fail and run-complete signals.
Because hardware configurations differ by model, refer to the following manual and help section before using the input/output

function.
+ EasyBuilder Help: Inputs/Outputs
This section describes the configuration method using Vision Sensor VS80.

- Operating procedure

1. Under Application Steps, select Inputs/Outputs to open the discrete 1/O settings screen.

Anplication Steps

6 INPUTS/OUTPUTS
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2. To connectan I/O module, connect the module and vision sensor, and then select the /O module with the power of the I/
O module switched on as well.

dule Configuration

Direct [0
Direct |40
CI0-Micro

I u A0 Module Configuration

N

cioMicro 4b3710 i
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3. Ifthere is a connection to the module, the discrete /O settings screen appears.

Direction Mame signal Type Edge Type

Fixed Input User Drata Undefinad

Fixed Input User Data Undefined

Fixed Input User Drata Undefinad

Fixed Input User Data Undefined

Fixed Input User Drata Undefined

Fixed Input User Data Undefinad

Fixed Input User Drata Undefined

Fixed Input User Data Undefined

Fixed Input User Data Undefined

Cutput User Data Undefinad

output User Data Undefined

Fixed Qutput Line O lob Result Undefined

Fixed Qutput Line 1 lob Result Undefined

Fixed Qutput Line 2 lob Result Undefined

Fixed Qutput Line 3 lob Result Undefined

Fixed Qutput Line 4 lob Result Undefined

Fixed Qutput Line & lob Result Undefined

Fixed Qutput Line & lob Result Undefined

Fixed Qutput Line 7 lob Result Undefined

Direct & Fixed Qutput HSCQUT O lob Result Undefined

Direct 9 Fixed Qutput HZOUT 1 lob Result Undefined

Cirect 10 Cutput HSCUT 2 lob Result Undefined

Direct 11 autput H5OUT 3 lab Result Undefined

. LEC 12 Fixed Qutput PassfFail LED lob Result Undefined

LED 13 Fixed Qutput Errar LED lob Result Undefined

The items to be configured differ by signal type.

In this section, the method to specify the job ID and load the job file by input (=5~ Page 106 Loading a Job File by Specifying
Job ID to Input Lines) and configuration to output the results of inspection tools (==~ Page 107 Outputting the Result of
Inspection Tools) are run.
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6.1 Loading a Job File by Specifying Job ID to Input
Lines

Ajob ID is a number from 0 through 127 added to the front of a job file name.
For the file named "1aaa.job", the job ID is "1".
For job ID specification, one input line is treated as one bit, and when multiple input lines are used, the form is binary.

It is acceptable if input lines are configured so that the job ID range can be specified. In the case of 0 through 127, configure
seven lines; in the case of 0 to 15, configure four lines, etc.

Operating procedure

1. Configure the input signal type.
When handling job IDs from 0 through 127, seven input lines must have a signal type of "Job ID Number", and one input
line must have a signal type of "Job Load Switch", as shown in the image below.

0 Fixed Input Line O Job ID Mumber| =
1 Fixed Input Line 1 Job ID Mumber| =
2 Fixed Input Line 2 Job ID Mumber| =
3 Fixed Input Line 3 Job 1D Mumber| =
4 Fixed Input Line 4 Job ID Mumber| =
5 Fixed Input Line 5 Job ID Mumber| =
& Fixed Input Line & Job ID Mumber| =
7 Fixed Input Line ¥ Job Load witch = fIRising Edg

2. Ifthe job IDs for input line 0 through 6 are specified and set input line 7 to ON, the job file of the specified job ID is
opened.

(Example) When "3aaa.job" is loaded

3 (decimal number) = 0000011 (binary number). Therefore, Line 0 and Line 1 are set to ON and Line 2 through Line 6 are set

to OFF.

In this condition, Line 7 is set to ON.

(Example) When "65bbb.job" is loaded

65 (decimal number) = 1000001 (binary number). Therefore, Line 0 and Line 6 are set to ON and Line 1 through Line 5 are set

to OFF.

In this condition, Line 7 is set to ON.
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6.2 Outputting the Result of Inspection Tools

On the output lines, pass/fail is output for each tool, not just for the job as a whole.
In this section, settings are configured so that a signal is output for output line 0 when Brightness of the Presence/absence
tools fails.

- Operating procedure

1. Configure the signal type of output line 0 to the job results.

o] Fixed Qutput Line Q Jlob Result

| 1 |Fi3ﬂ=dﬁ||1'n||1‘ |Iir'u=- 1 |Inh Result .l

2. Change the job results from "Undefined" to "Brightness_1.Fail".

lob Result Farce

£ TS

Brightrness_1.Fail

Brightness_1.Pass

3. Inthe output signal details, configure the pulse output time, etc.

a2 - Line O Qutput Details

o
0
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[ COMMUNICATION

It is possible to connect the vision sensor with programmable controllers, servers, personal computers, and other equipment
so that it is possible to change the parameters of the vision sensor, send detailed information of inspection results, and
perform other operations.

7.1 cCC-Link IE Field Basic Communication

CC-Link IE Field Network Basic is a factory automation network using standard Ethernet.

Data is periodically exchanged between a master station and slave stations using link devices (cyclic transmission).
The entire CC-Link IE Field Network Basic is configured by the master station.

Cyclic transmission is possible if IP addresses and subnet masks are configured for slave stations.

It is not necessary to configure master station information to slave stations.

For details of master station settings, refer to the following manual.

L[T1CC-Link IE Field Network Basic Reference Manual

For details on the connection procedure, refer to the following manual.

[1Vision Sensor Connection Guide

Operating procedure

1. From Application Steps, select Communication, and then add a communication device.

Application Steps

% Get Connected
i

a I
sy Set Up Image
. Locate Part

\ nspect Part

Pﬂ Inputs / Outputs
F.@. Communication
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2. Configure CC-Link IE Field Network Basic for the vision sensor.

Click Add device, select the following settings (Device: PLC / Motion Controller; Manufacturer: Mitsubishi; Protocol: CC-
Link IE Field Basic), and then click the [OK] button.

PLC / Motion Controller =
Mitsubishi =

CC_Link IEField Basic 1=

3. Specify the data to be input and output.
Specify the input and output data by words and bits.

el e R R Formatinput Word Data Format Qutput BitData  Format Output Word Data
QPC

Easyview Starting Address Marme i Size value Data Type: _
FTP Element Size [bits): [0 |

CC-Link IE Field Basic

Message Size [hits]: [E

7 COMMUNICATION 1
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Example of specification of format input bit data

- Operating procedure

1. Select [Format Input Bit Data] and click the [Add] button.

eGP AR =N Format Input YWord Data  Format Output Bit Data  Format Qutput'Word Data
QPC

Easwview Starting Address Mame Diata Type Size Data Type: :.
FTP Element Size (bits):

CC-Link IE Field Basic

Message Size [bits): [E

ET T Data Type

Pattern_1.Accept_Threshold Integer

Pattern_1.Contrast_Threshold Integer

Pattern_1.External_Retrain Integer
Pattern_1.Find_Mode Integer
Pattern_1.Horizontal_Offset Floating R..
Pattern_1.lgnore Polarity Integer

Pattern_1.Include_In_lob_Pass Integer

Pattern_1.Rotation_Tolerance Integer

Pattern_1.5cale_Tolerance Integer

Pattern_1,5trict_Scaring Integer

Pattern_1.Timeout Integer

Pattern_1.Tool_Enabled Integer
Pattern_1.\Vertical_Offset Floating P..

110 7 COMMUNICATION
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3. The parameter is added to the format input bit data.

e EE AR el Format Input Word Data - Format Qutput BitData | Format Qutput

e (o[

0o0z0 Pattern_1.nclude In_.., | Bit 11
Element Size [hits]:

| RasssData s | Mesiage iz o)

4. In the case of word data, it is possible to specify the data type.
In the case of a character string, specify the length of each element by words.

elaiel g akis i es e Format Input Word Data |E

00001 Pattern_1.Accept., 16 bit integer 1,50

Bik
16 bit integer

16 bit unsigned integer
32 bit integer

32 bit float

Sting

Element Size [words):

[ e e m m | Reset Data Types | Message size fwords):

Element Size [words]: ' 4 E
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5. Add format output data in the same manner.

Farmat Input Word Data = Format Output Bit Data JljnEdeliisaildiill ek e

Farmat Input Bit Data

Starting..  Mame  Data Type Size Data Type;

Element Size fwords):

0 =

Remove Up Down Reset Data Types Message size (words): [E

It is possible to specify multiple items at the same time by clicking while holding down the key of the keyboard.

Mame

Pattern_1.Fail_Count Integer

Pattern_1.Find Mod_e Integer

Pattern_1.Fixture Angle Floating P...
Pattern_1.Fixture, Scale Floating P...
Pattern 1.Fixture, Score Floating P..,
Pattern_1.Fixture X Floating ...
Pattern_1.Fixture¥ Floating P...
Fattern_1.Haorizontal _Cffset Floating F...
Pattern_1.lgnore_Polarity Integer

Fattern_1.Include_ln_lob_Pass Floating P...

Pattern_1.Pass Integer

Pattern_1.Pass_Count Integer
Pattern_1.Result String

Pattern_1.Rotation_Toleranoe Integer

Marne ok &
Pattern_1.Fixur., | 32 bit float 2|186,9935
00007 Pattern_1.Fixur., | 32 bit float 21434582
Q0009 Pattern_1.Fixur.. | 32 bit float 2|10

Mi m " ﬁ — Down W Message size hwords): E

0ooos dfff B
0ooo0e 3ad3 :
0ooo7 §47E 5o
0o0o0g 0£43 .C

oooog
0o0o0L

L]
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7.2 SLMP Scanner Communication

This section lists the method to use the SLMP scanner communication function to connect to the MELSEC iQ-R Series
programmable controller.

- Operating procedure |

1. From Application Steps, select Communication, and then add a communication device.

Application Steps

Select the protocol that suits the equipment to be connected.

PLC / Motion Contraller =
Mitsubishi =

SLMP Scanner 5
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2. Configure the controller type, IP address, host port, and other settings to suit the communication destination.

Saundalef Device Addressing  Format InputData  Format Qutput Data

Controller Type: [iQ_R‘f'Q{L Series (3E Frame) Connect to Remote Station: |

IP Address: |192 B T T Network Mumber: [0

Huost Port: Dec = | [ 12288 PC Number: ox [FF

Tirmeout [ms]: [10:0

Destination Module: [Dxaff - Local station

Poll Interval (ms]: [10:)0 SLMP Protocol Scanner has not started.

Reset l ITest Cu:unnectiu:un‘

For details of the vision sensor communication settings and the communication settings of the connection-destination
programmable controller, refer to the following references.

+ EasyBuilder Help: SLMP scanner communication

+ Vision Sensor Connection Guide

3. Configure the devices.
For each function, configure the device, offset (start address), and the number of devices.

IR RG] Format Inpuk Data  Format Qutput Data

Mame

Control Maone - 0 32 Starting PLC address of thevision control block,
Status Maone - 0 32 Starting PLC address of the vision status block,
Input Block Mone - 0 2 Starting PLC address ofthe user data black,
QOutput Block Mone - 0 5 Starting PLC address ofthe inspectiaon results black.
Command Maone - 0 1 Starting PLC address of the command string.
Command Result Maone - 0 1 Starting PLC address of the command result data,

For details of each function, open the In-Sight Explorer Help section, and then search for "SLMP defined data blocks".

4. Specify the format input data and format output data.
The format input data and format output data use the devices specified by the input blocks and output blocks of Step 3.
Using format input data, it is possible to specify parameters from the programmable controller by assigning the
parameters of each tool.
Using format output data, it is possible to send the values of the measurement results, in addition to the pass/fail of the
results of the inspection tool, to the programmable controller.
In this example, the acceptable threshold of the PatMax Redline™ pattern tool is changed to the setting to control from
the programmable controller.
Furthermore, settings are configured so that the X coordinates, Y coordinates, and angle results detected by the PatMax
RedLine Pattern tool are output to the programmable controller.
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5. Open the [Format Input Data] tab, and then click the [Add] button.

e Addressing NEEGNEAGEMIREEY Format Output Data

MHame alue Data Type: :.
Element Size [wards):

Meszsage size [words): [j]

Mame Data Type

Pattern_1.Accept_Threshald Integer

Pattern_1.Contrast_Threshold Integer

Pattern_1.Description String

Pattern_1.External_Retrain Integer
Pattern_1.Find_hode Integer
Pattern_1.Horizontal_Offset Floating P...
Pattern_1.lgnore_Polarity Integer

Pattern_1.Include_In_lob_Pass Integer

Pattern_1.Rotation_Tolerance Integer

Pattern_1.5cale_Tolerance Integer

7. One row is added as shown below.

li7-8 Format Input Data TSGRk ]

Data Type: (16 bitinteger

DOo102 Pattern_1.4cce.. |16 bit integer 150
Elernent Size [words):

Message size [words):
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8. Open the [Format Output Data] tab and click the [Add] button.

Drevice..,

Mame DataT..

SiTe

hessage size fwords): [E

9. Open Pattern_1, and then select "Pattern_1. Fixture.X", "Pattern_1. Fixture.Y", and "Pattern_1.Fixture.Angle"

10. Three rows are added as shown below.

It is possible to select multiple items by clicking items while holding down the key.

lect Cutput Data

Pattern_1.Fail

Integer

Pattern_1.Fail_Count

Integer

Pattern_1.Find_kode

Integer

Pattern_1.Fixture.sngle

Floating F...

Pattern_1.Fixture,5cale

Floating F..

Pattern_1.Fixture. 5core

Floating F...

Pattern_1.Fixture X

Floating F...

Pattern_1.Fixture.¥

Floating B... | =

Pattern_1.Horizontal_Offet

Floating F...

Pattern_1.lgnore_Polarity

Integer

Pattern_1.nclude_In_lob_Pass

Integer

Pattern_1.Fass

Integer

Pattern_1.Pass_Count

Integer

Pattern 1.Result

Format Input Data

Format Output Data

String
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Data Type: DODZ05
DOO205 | Patteen 1. | 32 bit float 218609005 | 32 bit float |E]D°'32'35
DO0207 | Pattern 1...| 32 hit float 2 1asaces | Element Size pwords);  P00207
DO0209 | Pattern 1. | 32 bit float zlo
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8 FILMSTRIP

8.1  Overview of the Filmstrip GUI

Filmstrip is an interface modeled after photo film that can display scanned images and display a buffer of images of specified
conditions in order.

There are two types of filmstrips: PC filmstrip and sensor filmstrip, and each have the following functions.

» PC Filmstrip: Displays images in folders specified by the image playback settings as a list so that jobs can be verified while
switching images.

+ Sensor Filmstrip: Displays images accumulated in the vision sensor queue (image buffer) by specified conditions as a list
so that jobs can be verified while switching images.
Because images are stored in the sensor memory, there is a limit to the queue size. (From 1 to 20; the maximum number of
items is limited by the job size.)

File em elp
N&d80 400X 0.0
MR TEEREEY

Application Steps

E Get Connected
° | setUp Image
Fal P

,. Locate Part

Fy
& Inspect Part

F’,i Inputs f Outputs
fE=——

Rate: 100.0% (2/2)
Tirne: 2.6ms

CAProgramDatatCagnexdin-Sightin-Sight £
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If a Filmstrip image is clicked, this image is loaded, and the job is run.

118

- 1]

Image Ot O1_g g n n Ja e able n Offline

The name of the image
file is displayed.

'\.-a“]“»-f'\.z" a_p

A .

Image 1:02 hole.bmp
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To switch the image currently
being displayed, either click an
image in Filmstrip or click the
image sending button.

If the image is switched, the
image is evaluated by the job.

Ciffline



8.2 PC Filmstrip Settings
Use the following procedure to configure PC Filmstrip settings.
- Operating procedure

1. Under Application Steps, select [Filmstrip], and then click the [Playback] button under PC settings.

Disabled

2. Inthe [Playback] tab of the "Record/Playback Options" screen, specify the folder that contains the images to be
displayed in the filmstrip.

C - Record/Playback Options

el Playback

— Playback Falder
Chlzers\PublidDocuments\Cognedin-Sightin-Sight Explarer 5.4.35ample Jobs\EasyBuilderBracket Ins |é] @ ‘

Irnage Count: 15

— Playback Maode
(@) Continuous

| i5ingle Pass

Tirme Delay: = seconds

3. The images in the folder are displayed in the filmstrip.

8 FILMSTRIP
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8.3  Sensor Filmstrip Settings

The sensor Filmstrip function temporarily retains images recorded while online and images in the vision sensor memory

according to queue conditions.

For the queue conditions, select from the following: [Disabled], [Success results], [Fail results], and [Success/fail results].
While the vision sensor is online, images are not displayed in the filmstrip. Instead, icons specified by the LED style of the
settings of the sensor are displayed. Images are displayed when the sensor filmstrip is stopped temporarily.

In the online mode, icons are
displayed, not images

PC

Sensor

The recording of the filmstrip can be stopped, and recorded images are displayed if the [Freeze] button beside the filmstrip or
the filmstrip itself is clicked.
Using the settings, it is possible to stop the filmstrip automatically during a failure or temporarily for a specified time only.

Showing Queued Results...

The image can be switched by
button operations or clicking
Filmstrip.

Click Restart to restore the icon

display and to set the Sensor Filmstrip can be saved or

cleared.

Filmstrip to a recording state.

12 8 FILMSTRIP
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To configure the Sensor Filmstrip, under Application Steps, select [Filmstrip] to display "Sensor Settings".

Pass and Fail Results| = D
[ |
=
ChProgramData\Cognexiin-Sightiln-Sight Explonf 5

For details of each setting, open the EasyBuilder help, and then browse to [Filmstrip], and then [Sensor Settings].

8 FILMSTRIP
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9 saving JOB

9.1  Overview of the [Save Job] GUI

If [Save Job] under Application Steps is clicked, content related to saving jobs is displayed in the setting pane.
Here, it is possible to save jobs, select jobs to be loaded during vision sensor startup, select online mode, and backup and
restore data.

Save Job

Save job files to the memory of the vision sensor or a personal computer.
To use startup jobs, save them on the vision sensor or a job server.

Overwrite the open origin file. In the case of an
unsaved job, the Save as dialog box is displayed.

The Save as dialog box is
displayed.

Communication and input/output settings are not included in saved job files.
To save or restore communication settings, use the backup and restore functions of sensor maintenance.

9 SAVING JOB
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Startup Options

It is possible to configure the job to be loaded when the vision sensor starts.

Startup Job: It is possible to select a job file that is saved in the memory of the vision sensor.

When New was selected, an empty job is loaded.

Start the Sensor in Online Mode: if this checkbox is selected, the system enters online mode after the job file specified by
Startup Job is loaded when the power supply of the vision sensor is switched ON.

Select this check box for normal operation.

Sensor Maintenance

It is possible to backup and restore the vision sensor using sensor maintenance.

Backup: Backup data in the vision sensor to a personal computer.

Only the most recent backup is retained.

Restore: Restore the most recent backup, and then restart the vision sensor automatically.

9 SAVING JOB
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10 run JoB

10.1 Overview of the [Run Job] GUI

If [Run Job] under Application Steps is clicked, the Online button, the Job Status button, the Options button, the Clear Pass/
Fail button, and the Print button for run results of each tool, and the detailed run results of each tool are displayed in the
setting pane.

| Filmstrip

- _ Save lab

h AT D

s AR M ame Result Time(ms] Type
‘d' Pattern_1 [337.5.246.5] -0.0° score = 98.7 Pathdax RedLine™ Pattern
i | Filter_1 Pazs 1647 147 27 Filter
EH Edge_1 Present 1417 N7 1.3 Edge
3"‘ Edge_2 Present 1517 217 1.1 Edge
7 Distance_1 410,962 pixels 1417 anvy 0g Distance
L 0 | Circle_1 Present 14417 37 1R} Circle
b 0 | Circle_2 Present 1817 247 0.4 Circle
_Um be( 50 | Circle_3 Fresent 1647 147 11 Circle
Lo ﬁ Brightnessz_1 152993 1617 117 06 Brightness
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10.2 [Job Status] Group Box

The following items are displayed in the job status group box: Job PASS (no errors) rate, PASS count / inspection count, and

job run time of the most recent inspection.
To clear the PASS rate, click the [Clear Pass/Fail] button listed in the next section.

10 RUN JOB
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10.3 The [Online], [Options], [Print], and [Clear Pass/
Fail] Buttons

Options Frint
e et o I A e R

Clear Pazz/Fail

REE AN, A A AN A

It is possible to switch the vision sensor between online and offline mode by clicking the [Online] button.
To run a job on the sensor, the sensor must be switched to online in advance.

Furthermore, the vision sensor must be set to offline to edit a job using EasyBuilder.

Online mode

I (') Online I

Offline mode

I () Online I

It is possible to determine whether the vision sensor is online or offline by looking at the status bar in the lower right corner of

the user interface.

Commz Online? |

The vision system was configured to online from the GUI, but the vision system remains offline according to the
communication protocol (SLMP scanner, CC-Link IE Field Network Basic, native mode, etc.)

For example, the Set Online command SO0 to switch the vision system to offline mode was issued in native mode.
To switch the vision system to online mode, it is necessary to send the Set online command SO1 to the vision system.

Dizcrete Online? |

The vision system was configured to online mode from the GUI, but the discrete input line configured as the online/offline type
is configured to Low (0).
If the status of the discrete input signal becomes High (1), the vision system switches to online mode.

1 2 10 RUN JOB
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If the [Options] button is clicked, the "Result Display Options" screen is displayed. It is possible to configure the content
displayed by the results table and the display content in the EasyBuilder View.

a

Pattern_1
Filter_1
Edge_1
Edge_2

Distance_1

a

a

Circle_1
Circle_2
Circle_3
Erightness_1

(<[ [« <
s [s]|s ][] =] [
s [s](s 8] ] [T ]

If the [Print] button is clicked, a print preview of the content displayed in the results table appears, and it is possible to print this
data.

Page Setup

i atiern 1 (35.6,242.5) 0.0° scone = 687 Fathzx RedLine™ Pamem
Finar 1
FEoge 1
Ecae 2
o Eance_1 410,863 pheels Distance
il 1 Fresemt Cincle
Kl 7 Frane Cincla
e 3 Er:s:m Cincle
2 |Brightness 1 |1=3.102 EBrighiness

- WETOM-BID-R_G3Thald
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10.4 [Results] Table

The [Results] table displays detailed run results of each tool as a list.

It is possible to sort the list by clicking an item name.

Furthermore, if the tool is clicked, tools that affect or are affected by the target tool are indicated by the green and blue link
lines displayed in the second column from the left.

by Result elms

@ _o dr|Patien_1 | (337.5.246.5)-0.0° score =987 | 16/17 117 1181 PatMax RedLine™ Pattem
@ | [ 5 [Fiker [ Pass [1617 A7 |27 | Fites

@ |7 Edoe | Present [1an7 317 [13 |Edge

@ | %|Edge 2 | Present [15117 l2n7 (11 |Edge

[ + | Distance_1 | 410,962 pixels 1417 lanr (08 | Distance

@ | |+ 70|Cide [ Present [1an7 EVE (05 | Circle

@ b0/ cide 2 | Present 1517 N7 0.4 | Circle

@ b 0/cides [ Present [16n7 n7 1 | Circle

@ | L% Brightness_1 152993 1617 1Nz |06 | Brightness

When there was a problem due to tact time or another issue, it is possible to check which tool is the bottleneck in the screen.
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11 THE INSPECTION SCREEN MONITORING

The following methods are available to monitor the inspection screen depending on the display destination equipment.

No. | Display destination Method Features
1 GOT touch panel display device by FTP transfer from vision sensor » Can be monitored without a personal computer
Mitsubishi Electric Corporation «» Can also be used as an operation panel to save space
» No additional equipment is necessary if there is an Ethernet
connection
2 Display output video from COGNEX » Can be monitored without a personal computer
VisionView VGA on GOT » Can also be used as an operation panel to save space
« Possible to display and adjust only the information necessary on-site
3 COGNEX VisionView 900 VisionView » Can be monitored without a personal computer
» Possible to display and adjust only the information necessary on-site
4 Personal computer (LCD) In-Sight Explorer * Display is updated quickly
« Vision sensor can be adjusted
5 COGNEX VisionView PC « Display is updated quickly

* Possible to display and adjust only the information necessary on-site

The following section lists the equipment configuration and details of each display method.

Descriptions of the vision sensor I/0O and power supply are omitted because they differ by model.

11 THE INSPECTION SCREEN MONITORING
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11.1 Displaying an Image by FTP Transferring the
Image from a Vision Sensor to a GOT

Components

» GOT 2000 Series touch panel display device by Mitsubishi Electric Corporation (GT25, GT27) (SD card)
* MELSENSOR Vision Sensor

MELSEC Programmable Controller

GOT2000

Ethernet

=

Vision sensor

The vision sensor must be configured for FTP transfer advance.
On the GOT2000, the FTP server function is enabled.

For details on settings, refer to the following page.

[~ Page 150 Image Transfer to a GOT
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11.2 Displaying a Moving Image of VisionView VGA on
GOT

Components

» GOT 2000 Series touch panel display device by Mitsubishi Electric Corporation (GT25, GT27)
* RGB input module for GOT2000

« COGNEX VisionView VGA

MELSENSOR Vision Sensor

* RGB cable, RS232 cable (CCB-VVVGA-GOT)

RS232 cable

RGB cable

MELSEC Programmable Controller
GOT2000

Vision View VGA

Ethernet Switching hub

Vision sensor

Connect the VisionView VGA and GOT using an RGB cable and RS232 cable to display the VisionView VGA image on the
GOT screen.

Furthermore, enable the personal computer remote operation (serial) function of the GOT to manipulate the interface of the
VisionView VGA using touch operations of the GOT.

For connection details, visit the COGNEX website, browse to the VisionView support section, and then reference [VisionView
VGA Mitsubishi GOT connection procedure and sample].

The interface can be constructed by configuring EasyView by [Communication] of In-Sight Explorer.

11 THE INSPECTION SCREEN MONITORING 1 1
11.2 Displaying a Moving Image of VisionView VGA on GOT 3



11.3 Monitoring a Vision Sensor by Using the
VisionView 900

Device organization

* COGNEX VisionView 900
 MELSENSOR Vision Sensor

Vision View 900
Switching hub

Ethernet

Vision sensor

VisionView 900 is a standalone touch panel display device that can monitor the vision sensor.
Monitoring is possible simply by connecting to the vision sensor. It is not necessary to create a monitoring screen.

1 2 11 THE INSPECTION SCREEN MONITORING
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11.4 WMonitoring a Vision Sensor by Using In-Sight
Explorer on a Personal Computer

Device organization

» Personal computer (In-Sight Explorer)
* MELSENSOR Vision Sensor

Ethernet
Switching hub

Personal computer
(In-Sight Explorer for
MELSENSOR Vision)

Vision sensor

Use In-Sight Explorer for vision sensor configuration for monitoring.

If In-Sight Explorer is started normally and used for monitoring at a production site, there is a risk that settings may be
changed accidentally because the software can change job and camera settings.

It is possible to restrict job changes by changing the user that logs into In-Sight Explorer to a monitoring-only user.

It is possible to check users configured to the sensor by opening In-Sight Explorer, clicking the [Sensor] menu, and the
clicking [User Access Settings].

Use "monitor" or "operator" that is registered in advance for a user name, or register a new user name to be used.

FTF-R. FTR-i# Online/Offline Online Job Save
Enabled Disabled
Locked Disabled Disabled
Protected Enabled Disabled
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To switch users, click [Log On/Off] from the [System] menu in In-Sight Explorer to display the screen below.
The logon user can be switched by entering a user name and password, and clicking Log On.

00

File Edit Imag

EEEERTEY -RIEX
Mol S naal Bak

Applicatic

tem

W |Blobs 1 |E.000

Rate: 0.0% (011)
Tirne: 3646 3ms

Type

Pathax RedLine™ Pattern
82 Elobs

Clear Pass/Fall
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11.5 Monitoring a Vision Sensor by Using a VisionView
PC on a Personal Computer

Device organization

* Personal computer (VisionView PC)
* MELSENSOR Vision Sensor

43
Ethernet
\ Switching hub i

Personal computer
(VisionView PC)

Vision sensor

VisionView PC is software to realize the VisionView interface on the screen of a Windows personal computer.

It is possible to monitor and adjust the vision sensor using the same interface as the VisionView 900 and VisionView VGA.
A license is required for use.

B visionview

l:lfﬂine {

Adjust
Image

Trigger

Switch Yiew “EEF

Image
Yiewer

Ristance_ 1. Distance

Ristance_ 1. MimiGnmm 400,000
[Distance. 1.Maximum 430.000
| Freeze | Options. %)
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APPENDIX

Appendix 1 Example of Robot Calibration

To use a vision sensor as robot guidance, calibration to gather the coordinate system is necessary.

There are cases in which coordinate transformation after calibration is carried out by a robot and cases in which it is carried
out by a vision sensor. This chapter describes the latter.

For detailed procedures, robot settings and programming, and other information, visit the Mitsubishi FA website and see
[MELFA Vision System Automatic Calibration Sample Program].

In this section, the Sequential N Point Calibration Tool is used to create a calibration file, the file is imported by the job to be
used during operation, and then calibration is carried out.

When the camera is fixed, attach visual marks to the robot hand.

When the camera is attached near the robot hand, set the visual marks on the stand upon which the workpiece is arranged.

Establish marks so that the
actual workpiece height can
be guaranteed

Establish marks on the hand

When fixing a camera above a robot hand When fixing a camera below a robot hand

Establish recognition marks around
the location in which actual
workpieces will be placed
When fixing a camera on a robot hand |
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Operating procedure

1. Arrange the visual marks so they are within the field of view of the camera.
The marks do not need to be in the center of the field of view. However, because they are also used as reference points
of the robot, for example, arrange the marks in locations in which workpieces are assumed to be arranged.

-

2. Add a location tool to locate the visual marks by the vision sensor.

Search N

| Ha
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If necessary, adjust [Horizontal Offset] and [Vertical Offset] to adjust the location coordinates.

° General

Scale Tolerance
Find Mode
Strict Scoring
lgnare Polarity

[PatM ax

Ll

Ll

Harizantal Offset
“ertical Offset

Timeaut

Result

Scale Talerance
Find Mode
Strict Scoring
lgnare Polarity

|
|
I

3

16,0.213.5) O.0F score = 1000

[PatM ax

L]
L]

Horizontal Offset
Wertical Offset

Timeaut

Result

r
|
|
i

317.0211.001 0.0° score = 100.0

3. Add [Sequential N Point] of Calibration Tools to the job.

138

& |dentification Toals
B Geometry Toals
7E Math & Logic Toals

# Plot Tools
Irmage Filter Tools
ﬁ]‘ Defect Detection Tools
& Calibration Toals
2 M Point

5_,;] sequential M Point
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4. Using a smart feature selection, select and enter the shape to indicate the coordinate point of the location tool.

5. Configure the Sequential N Point Calibration Tool.
In this case, the number of points is 5, but up to 16 points can be acquired.
The file name is the file name to be added when the calibration file is exported.
Change to an easy-to-understand name.

Mumber Of Paints

Reset
Online Reset

Job Load Reset

File Mamme Default

Full Mame DefaultCalib

Expart ExEDrt

Auto Export |:|

Result IFaiI
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6. Setthe camera to online mode, input the trigger, and then acquire the coordinates of the initial point.
If the image is scanned, and a pattern is located, coordinates are entered in the pixel row and pixel column of Point 0 of
the Sequential N Point Calibration Tool table.
Enter the robot coordinates at this time in World X and World Y.

Point  Pixel Row Pixel Cal., 'World X 0 World ¥
Paintd
Paint1
Paint2
Paint3

Paintd
Paint5
Painta
Point?

[Ty

7. Move the robot arm to the next point, and then switch ON the camera trigger.

7] L Point Pixel Row Pixel Cal..,

Paintd
Paintl
Paint2

Paint3

.. Poirt

Points

Acquire the pixel coordinates of the next point.
As with Step 6, enter the X and Y coordinates of the robot in World X and World Y.
Move, image scan, and enter World X and World Y for the remaining number of scan points.

- " Paint  Pixel Rowe Pixel Col.. World X Woarld ¥
o) S : ;
Paintd 211,000 317001 1020000 250,000
o Painti 93000 106000 g0.000 | 150,000
Paint2 325,999 101.001 | 152000 149000
T o hﬂ Paint3 75000 559.000 L6000 350.000 .E
Paintd 332,001 563999 154,000 352,000
(g RPN = el sl fala's'sl |
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8. Atter the necessary number of scans and coordinate configurations are complete, click the [Export] button.

File Mame [Default ]
Full Mame DefaultCalib
EREE *

If export is completed normally, "Pass: Export Complete" appears in the Palette results.
Calibration files are saved in the non-volatile memory of the vision sensor.

TestRun™  Links

: Mame Result
[+3) Jﬂ' Pattern_1 [564.0,332.0) 0.0° zcore = 100....| Path ax® Pattern

e
L3

9. Usethe exported calibration file for the calibration of the job to be used in operation.
In a job separate from the calibration, select "Import" for the Calibration type of the image settings.

Calib_1 | Pazz: Export Complete Sequential M Point

Defaultcalib, oo

Millimeters v

If "Import" is selected, a file name can be selected. Select the file exported in Step 8.
Furthermore, specify the units of the entered World X and World Y.
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Appendix 2 saving Images

It is possible to configure the VS series to transfer images to an FTP server on the network.

If this setting is configured, images scanned for archives (based on the PASS/FAIL of the tool or job) are transferred and can
be saved on other devices.

Furthermore, checking saved images can be useful for researching the cause of problems that occur during the
manufacturing process.

Transferring images via FTP

Image Transfer to In-Sight Explorer

Because In-Sight Explorer runs as an FTP server simply by starting it (connection with the VS series is not necessary), it is
possible to construct an FTP server environment easily by configuring settings so that it starts automatically when the
personal computer used as the server is started (Step 6 below).

This section explains the procedure to use the emulator run by In-Sight Explorer as an FTP server.

Operating procedure

1. From Application Steps, click [Communication], and then select [FTP].

File Edit I S m
(.54 S0 850 0 X 9.0
BoRsusar Dl

| | i - il s O TestRun™  Links

‘ﬂ}lSEt Up Image ". 1 Pattern_1 | [96.8.138.7) -0.0° scor.. |PatMaw® Pa.

Edge 1 Present Edge

5 Get Connected

Edge_2 Present Edage

,. Locate Part GroundS .. | 54.624 pixels Distance
LeftScre.. PatMax® Pa..

Mot Present
2

b P
}__ Inspect Part h = i 24 |Edge_3 Present Edge

24 |Edge 4 Present Edge
ﬂ Ihputs f Cutputs

<% | Centerto.. | B9.459° Angle

m Filmstrip

I
Tirne: 2323 9ms

Enabled e Trangter Condition Device File Farmat UENER (| nyame:

_ Transfer Condition: pob.Pass

Device: C.

File Format: [ include Graphics
Image Size!

Drefault File Mame: [

Add Device

OPC
FTP

[ Add Link [neefinea
A Reset All Counters
,

Enabled MName Transfer Condition Device File Format Image Size Include Graphics Mame:

(
Transter Condition: ok, P25
File Format; [ Include Graphics
Default File Mame: [ ]

Remove W} [ add Link [undefined
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3. Configure the added FTP settings.

Marme: [WritelmageFtp_‘l l
Transfer Canditian: [N-:une |v]
Drewice; [:IE]

File Farriat: EMP [ JInclude Graphics

Image Size: Full :

Default File Mame: [Image l

[ &dd Link [Undefined [ ]

[ ]Add Timestamp [Undefined |v]

[w]&dd Counter el @ [Maxirmum Yalue)

* Name: WritelmageFtp_1

+ Transfer Condition: None

Select "None" to transfer all images.

To transfer according to the pass or fail condition of the inspection tool or job run results, select "Tool PASS" or "FAIL".
To transfer when a job has failed, select "Job.FAIL".

* Device: 1

* File Format: BMP

Select the transfer file format from "BMP" (bitmap image) and "JPG" (JPEG image).
To verify again by the emulator regardless of format, select "BMP".

* Image Size: Full

Select the size of the transferred image from "Full", "Half", or "Quarter".

Select full access image transfer.

+ Default File Name: Image

Configure the folder to store image files and the starting character string of the image file name.

(For details, see Page 148 Procedure to Specify the Folder by the Default File Name of the FTP Image Tab. )
+ Add Counter: 999

Configure the upper limit for the sequential number added to the end of the file name.
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4. Inthe [Settings] tab, configure the FTP server settings of the transfer destination.

Settings
— Device 1
Host Mame: [ ]
User Mame: [ l
Password: [ ]
Connection Type: |standard FTP B

Host Name: IP address of the computer running In-Sight Explorer™!

User Name: admin

Password: (blank)

Connection Type: Standard FTP

*1 To check the IP address of the computer running In-Sight Explorer, from the menu, click [Help], and then [About In-Sight Explorer].

bern Window  Help
- | Ly M E] In-5Sight Explarer Help
@ EasyBuilder Help..

In-5Sight Release Motes

a Online Support

About In-Sight Exploret..
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The IP addresses of computers running In-Sight Explorer are displayed in the bottom section of the displayed version
information window.

’ﬂ.ﬂ.tu outIn-Sight Explarer

COGNEX

In-Sight Explorer for
MELSENSOR Vision

Serial Mumber

1097 862,62
10.97.52.107
109782116

5. Specify the FTP root directory and the default file name of image files.
[~ Page 146 Procedure to Specify the Root Directory in the Option Settings
[~ Page 148 Procedure to Specify the Folder by the Default File Name of the FTP Image Tab

6. Tostart In-Sight Explorer automatically when the personal computer is started, configure the following settings.
(=5~ Page 149 Starting In-Sight Explorer Automatically when the Personal Computer Starts
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B Procedure to Specify the Root Directory in the Option Settings

[Ex]

When image files are stored in a folder created in C:\Tmp

1. Create a folder in C:\Tmp. (For images, VS_FTP)

|_E| # This PC » Local Disk (C) » Tmp »

-
Marme

WS FTR

2. Move the mouse cursor over the folder, hold down the key, and then right-click. Select [Copy as path].

Include in library >
Pin to Start

[ Copy as path ]

Send to >

Cut
Copy

Create shortcut

Nelete

3. Click [System] = [Options] from the In-Sight Explorer menu to open the "Options" screen, and select "Emulation".
Paste the folder path copied in step 2 onto the "Authorized FTP Directory" field. (At this time, remove double quotation
marks.)

Access Management

Emulation ]
File Ltilities

Image Display
ok View WEE0M-200LER [BA04B0) E

Record Defaults a0 :

User Interface
ChvTImpi's_FTR

f346a3c3

E¥5e3d31
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4. ifthe [OK] button or the [Apply] button is clicked, the following message appears.
If the [OK] button is clicked, the emulator restarts. Configuration is complete.

Autharized FTP Directo
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B Procedure to Specify the Folder by the Default File Name of the FTP Image Tab

[Ex]

When image files are stored in a folder created in C:\Tmp

1. Create afolder in C:\Tmp. (For images, VS_FTP)

¥ This PC » Local Disk (C) » Tmp @

Fa

Marme

WS FTP

2. Move the mouse cursor over the folder, hold down the key, and then right-click. Select [Copy as path].

Include in library >
Pin to Start

[ Copy as path ]

Send to b

Cut
Copy

Create shortcut

Nelete

3. Paste the folder path copied in Step 2 onto the Default File Name field, remove double quotation marks, and add
"\Image" to the end of the path. [\] is converted to a backslash.

Mame: [WritelmageFtp_‘l l

Transter Condition: INDnE |v]

Crevice: 1 :
File Format: BRP : [ JInclude Graphics
Image Size: Full :

Default File Name: [[C:vTmpis_FTPumage |
[ | &dd Link Undefined [ ]
[ ] Add Timestamp | Lincefined =
[¢]Add Counter 999 [Maximum Walue]
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B Starting In-Sight Explorer Automatically when the Personal Computer Starts

1. Fromthe menu, select [System], and then open [Options].

System Windowe Help

Log OndoOfr..
Create Report..,

Backup..

Restore..

L =

Reztore From...

Clone Ta...

Update Firmware,.,
E Add Senszor/Device To Mebwark..,
Explorer HostTable. ..

Remote Subnets..

Save Wiew Layout Shift+FY

Options..

2. Select "Start at Windows Log On" and click either the [Apply] button or the [OK] button.

Access Management

Emulation
File Litilities

Image Display

Job Wiew
Record Defaults

User Interface
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Image Transfer to a GOT

This chapter shows the method to connect the vision sensor and a GOT using Ethernet, and then transferring images
captured by the vision sensor via FTP.

B Network Structure Diagram for Vision Sensor and GOT

24 VVDC
power supply

I/O and power supply cable

o Personal computer (In-Sight
Vision sensor Ethernet cable Explorer for MELSENSOR Vision)
Ethernet cable
T, Switching hub
¢

Ethernet cable

GOT2000

Inspect Status Monitor

Tzl nsnech (g

otal Number of Inspects 1205
Number of OK B

Number of NG

GOT Screen Display Image
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B Necessary equipment

Vision sensor VS Series —

GOT2000 or GOT1000 Series display device For compliant GOT models, refer to the following items of the manuals.
IGT Designer3 (GOT2000) Screen Design Manual

OT1000 Series Gateway Functions Manual for GT Works3

Note: VS20 Series cannot transfer images via FTP to the GOT1000 Series.

SD card NZ1MEM-2GBSD, NZ1MEM-4GBSD, NZ1MEM-8GBSD, NZ1MEM-16GBSD,
L1MEM-2GBSD, L1IMEM-4GBSD

For SD cards manufactured by other companies, refer to the following
technical news.

Operation Check Results of Non-Mitsubishi SD Cards on GOT2000 Series
Units(GOT-A-0065)

In-Sight Explorer (vision sensor configuration software) —

GT Designer3 Version1 —

B Vision Sensor Settings
Connect the vision sensor and computer, and then configure the FTP transfer settings on the vision sensor.

1. Connect the vision sensor and computer around a switching hub.

Alternatively, connect to the vision sensor using In-Sight Explorer running on the personal computer.

2. In In-Sight Explorer, select [Communication] under Application Steps, and then click [FTP].

Application Steps

Easyhwiew
FTP
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3. Inthe FTP [Settings] tab, configure the settings to match the connection-destination GOT.
Host Name: IP address of connection-destination GOT
User Name: Admin
Password: (password configured by the FTP server settings of GT Designer 3)
Connection Type: Standard FTP (when connecting to the GOT1000 Series, select [Mitsubishi GOT])

192.163.3.15

e |
Standard FTP

4. Inthe FTP [Image] tab, click the [Add] button.

Settings

Enabled Marme Tranzfer Condition Device File Faormnat Image
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5. Configure the added image transfer settings as shown below.

Marne: [WritelmageFtpj ]
Transfer Condition: "Nl:nne v}]
Drevice:

[
File Format: [ |Incude Graphics
Irmage Size:
Default File Mame: "W u

[ add Link IUndefined ]

(] ddd Timestamp | LUncefine =
Il|:|.ﬂ«dd Cu:uunterl |o © | Maximum Value]

Transfer Condition: "None" transfers all inspection images.
If necessary, configure for when the job is incorrect, etc.
File Format: File format to be transferred.

When using the image for the job re-verification, select BMP.

Image Size: Configure at what size to transfer via FTP for the imaging size.

The image size can be selected from "Full", "Half", or "Quarter".

When using the image for the job re-verification, select Full as well as File Format.

Default File Name: Configure the name of the file to be transferred via FTP.

Add Counter: Define the maximum value of the counter to be added to the name of the file to be transferred.

In this section, because files with the same name transferred to a GOT are overwritten each time, disable the addition of a
counter.
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B Configuring the FTP Server Using GT Designer 3

Operating procedure

1. Configure the IP address in the GOT Ethernet settings.
Make sure that the content configured here and the FTP settings configured in In-Sight Explorer (==~ Step 3 of Page 151

Vision Sensor Settings) match.

o

m GCT Ethernet Setting

-

=8

T GOT 1P Address Setting
GOT Ethernet Common S
By 1P filter Setting

~

/ Standard Port YE}{tended Port |} Wireless LAN |

Update GOT Ethernet Standard Port setting

The Ethernet Standard Port setting in the GOT will be overwtitten with the contents set in GT Design
The setting will be retained if the update is disabled.

GOT IP Address: | 192 . 168 . 3 . 13 |
Subriet Mask: | 25 . 255 . 255 . O |
[ ]
List...
L
>
i Carcel Apply

2. Configure the FTP server settings of the GOT.
By default, a password is not configured.

Configure a password as necessary and match it to the settings of In-Sight Explorer.

[

I3 Contraller Setting

(@ Controler Setting

@ CH1:MELSEC i)-R, Rk

@ CH2:Mone

@ CH3:MNone

@ CH4:Mone

II—II.;-‘.'-|I Metwiork/Duples Settir

b & Routing Informatial

E!SE Gateway

& Communication

E. Gateway Servel

E Gateway Client

£ Ml

FTP Server
Fg] File Transfer

-8 MELSEC Redundar

----- %D Station Mo. Switch

Pl b Rldmmm e | hmid Bl

APPX

Use the function of FTP Server

Command Input Chservation Cycle: | 15 = {mind

Adrninistrator (readfwrite)

Login Mame{Administrator): ‘ Adrrin ‘

Password(Adrinistrator )

ek ok ko ‘
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B Configuring the Screen of the GOT to Display Images

Operating procedure

1. Add a new window screen, and then arrange the part display (fixed) in the top left.

Ohject | Communication  Diagnostics  Tools  Window

g Select Library PO E G E 5
6@ Sitch * v||]|\||‘h*0

|
]_| B Namp | 3
i 13 merical Display/nput | 3
#eC Tef Display/lnput |h
G} Datk/Tirme Display | »
:I:ED Cu:un;nfantDlspla}f |Ir B Bit Part
‘Fi  Parts Display r L:‘, M Parts “f ol Bt Q?
Parts Movernent » W;‘ webrd Parts S A
Historical Data List Display F¥ Fixed Parts I?i

=1 W-TiFrant+Back) El@

From the upper left edge of the part display, ensure a window size of the size of the image to be displayed.

In the window screen, right click. From the menu that appears, select [Resize Screen]. Use mouse operations to adjust the
handles of the window screen. Alternatively, select [Screen Property], click [Screen Size], and then change the size using the
"Change Window Screen Size" window.

It is possible to check the object arrangement coordinates of the part display by the docking window list or the Properties
sheet.

Data Wieww X Property g x

Data Wiew [¥-1: (Front+Back )] s s ol

Chjects Figures Mumber of Objects EE

Object/Figure Mame Position Layer  Ohject ID ” -~/ Common Information “
Fixed Parts Display (n 2] Back 10000 Object ID 10000
Bit Switch (272,00-(319,... Back 10001 Marme

X-Position 0

*-Position 48

Wictth 1

Height: 1
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514 T:(Front+Back)

l Resize Screen l—
Ce | Screen Property..

Right-click menu

Screen No: 4 : Size adjustment handles

Screen Name: | ‘

Screen Type: Window Screen

Detaled Dascription:

Security: ] =

Fromt Layer Transparent Color: hd }-{ Range: 16_640
I Screen Size... : : =
. I
Screen Design X EDS -
[ Individually set the screen design:
[JEeackground Calar: i R.Elrlge. 2-480
v 250 =

cption Edit Canicel

[ switch Station Ma.
[ switch buffier memory unit Mo.

[ Target for exclusive control of operational authority

G
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2. Configure the part display so that the images transferred via FTP can be displayed.

Double-click the part display (fixed) to open the Settings screen, and then configure the following settings.

Fized Parts Display X
Basic Settings Advanced Settings
Style Extended | Trigger
Parts Type: Image File w
A0 Irmagel Setting...
Display Mode: () %OR (®) Cverwrite
Aligrrment: (® Top-Left () Center
Detal Settings of Parts
Image File No.: 1 %
Blirk:
Irmage File Setting
& Imagel
Drive Mame: |ﬂq:5tandard 50 Card VI
Folder Marme: I e I
File Mame: | Image |
Digits: 1 —
] Transparent: I:I From Irmage...
| I, | | Cancel
Mame: Ik ‘ ‘ Cancel

APPX
Appendix 2 Saving Images

157




3. Configure an object script for the part display (fixed) object so that images can be updated.
The script is listed below.
redraw_object();
[b:GB30400] = OFF;

Basic Settings Adyanced Settings

Style Extended  Trigger

Use Object Soript

i . =]
Script User ID: 1 =

Lnsigned BIN1G

Ciata Type:

Trigger Setting. ..

Trigger Type:

Trigger Device:
Script: | Edit Script. .. | | Syntax Check, .. |

redraw_object]];
[b:GE30400] = OFF;

< >

4. Arrange the start switch of the object script on the window screen so the image can be read again at an arbitrary time.
Device: GB30400
Operation setting: Bit set

Parts Mowvement 3

m‘ Communication  Diagnostics  Tools  Window  Help
g Select Library ﬁﬂ@%@l@“f&!ﬂi
o B Switch [G] switch |
(|82 Lame By, Bit Switch
; 183 Mumerical Display/Input | P Y ord Switch

B Text Display/Input | ¥ | Go To Screen Switch

{T) Date/Time Display | » | Myl Change Station Na, Switch

Yol Comment Display | v | Bl Special Function Switch
5 ‘¥ Parts Display p |G KeyWindow Display Switch

L

Key Code Switch
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]

Y .
| .= Advanced Settings

Extended | Trigger

Switch Action

Device: |GB3D4DD »

Action
O Mormentary O alternate

OReset add

Lamnp (Timing to change shapeftext)
(O Key Touch State

(®) Bit-OMJOFF Device: GE30400

Orwiord Range

Configure the switch to open the window screen from the base screen.
At the same time, add an operation to switch ON the bit as well to update drawing.

Cornrnunication  Diagnostics  Toaols Window  Help

Select Librany b = BEC | © &
Swvitch Bl Switch

Larnp * |[B| Eit Switch

Mumerical Displaydlnput | 3 Ward Switch

Text Display/Input | k Ga To Screen Switch
Date/Time Display | ’ Change Station Mo. Switch
Comment Display | 3 Special Function Switch

Parts Display 3 ey Window Display Switch
Parts Mowvement 3 Key Code Switch

Switch

Basic Settings Advanced Settings

Action [ Style | Tesxt Extended f Trigoer F Script
Action List:
Add Action
Write Device/Switching ot I
Bit Momentary GEZ0400
Screen Switching |1 Cwverlapl _ HUEIE |
SP Function..,

Screen Switching. ..

| Key Cade...

| Key window Display...

J
' Station Mo, Switching...
|
|
|

' Sound Output...
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Saving images in a local drive of a personal computer by using
In-Sight Explorer

In-Sight Explorer has a function to record images captured automatically to the folder specified at the Record tab of the
options of record playback.

This function saves image files when In-Sight Explorer is connected to the camera, and the trigger is switched ON when the
[Record] button was pressed.

Operating procedure

1. Open the record playback options and configure the settings.

Y MENND3E - Record/Flayh

Record |5 EN RS

— Record Folder

LU zers\PublictDocumentst Coghextd n-Sightsl n-Sight E <plorer 5.4 3\FecordPlayback| | ;]

Image Count: o] ’gear Record Fnlder] ’CIear Good/Bad Fnldersl

— Filename Farmat

Brefic  |Image

— Pass/Fail Sort

Format: [[Index]

@go Mot Sart [Record All to Recard Falder)

File Type: [Bitmap files [*.bmp]

D Record Pazs Images to Good Falder

Example: | <Prefbcs01234.BMP
D Record Fajl Inages to Bad Falder

D Sorton Pass/Fail [Recard to Good/Bad Folders)

Maximum Images: [10333

Image Resolution: [Full

Restare Defaults

The initial value of the record folder is as follows: C:\ProgramData\Cognex\In-Sight\In-Sight Explorer (Installation
version)\RecordPlayback.
It is possible to separate the save destination of passed images and failed images by the PASS/FAIL result.
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2. Click the [Record] button to set a recording state.

Hb;»;r;n-mr::u

Before clicking

After clicking (flashing slowly)
If the trigger is switched ON in this state, captured images are stored in the record folder.

« Cognex * In-Sight * In-Sight Explorer 543 ¢ RecordPlayback

|| Irnage_00000.BMP
|&d] Irnage_0000T.BRMP
|&d] Irmage_00002.BMP
|| Irnage_00003.BMP
|| Irnage_00004.BMP
|&d] Irmage_00005.BMP
|| Irnage_00006.BMP

If the record folder and playback folder are specified to the same folder, images in the record folder are displayed in order in

the PC Filmstrip.
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Appendix 3 Updating the MELSENSOR VS Series
Firmware

The firmware of the vision sensor is included in In-Sight Explorer.
The firmware update is run by In-Sight Explorer.

Operating procedure

1. Fromthe menu, click [System], and then [Update Firmware].

Systemn PWindoa Help

Log Cinfioff..
Create Report...

Eackup.

L i

Restare,.
Restare Fram...

Clone Ta..,

[Llpdate Firrmweare. ., ]

E Add Sensor/Device Ta Mebwork, ..
Explorer HostTable...

Remote Subnets..

Save Wiew Layout Shift+F7

Options..

2. Select the vision sensor to be updated, and then click the [Next] button.

b4

Enter text to filter the list.

atu
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3. Check the vision system to be updated, and then click the [Update Firmware] button.

ﬁ Upda i em Firmware

Name on

VS20M-13F410° | 5.04.03 PR1 (051)

When In-Sight Explorer is connected to the corresponding vision sensor at this time, the following window appears, and the
firmware update is stopped.
Disconnect the vision sensor, and then run the firmware update again.

’ﬂ Firmware Updsz

Firmware update aborted; a user is connected to admin at location meiw(335.

’ﬂ Firmware Upd

VS20M-13F410 | 5.04.03 PR1 (051) Firmware update complete.
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Appendix 4 Manipulating Regions via the Keyboard

Basically all mouse operations are possible during adjustment of vision tool model regions, search regions, and inspection
regions. However, it is possible to also use keyboard operations for fine adjustments, such as position adjustment in pixel
units and angle adjustments by a single degree.

With the region to be edited selected, press on the keyboard.

A state in which movements by key operations are possible appears as shown below.

In this state, press the [ [l [B] [, [Fore], [PeGel], [End], and keys to make adjustments.

Furthermore, if the key is pressed again, the system switches to scale mode, rotation mode, and bending mode.

The modes available depend on the shape of the region.

Movement mode Scale mode

Rotation mode Bending mode

For details of key operations, open the In-Sight Explorer Help section, and then search for "Using interactive graphics mode".
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Appendix & Using the Output Values of Other Tools
for Parameters

If the link function is used, values output by other tools can be used as parameters.
This section describes the link function assuming the following inspections.

@| gl |IDCode_1 |FDT45245

» Scanning characters of notation using Read Text (OCRMax)
+ Scanning printed 2D codes using 2D code scanning

+ Setting the inspection mode to 'Recognize and Compare' in the 2D code scanning settings to verify if the printed character
string and 2D code content match

By setting a link, the read result of Read Text (OCRMax) is substituted into the "Match String" of 2D code scanning and the
verification stated above is performed.

Operating procedure

1. Moving to the Link tab
In the Palette, click the [Links] tab.

Palette

Help  Results  IfO TestRup™
FEty g

o[22 Teset_1
b gl IDCode_1
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2. Click the triangle to the left of the tool to be configured to expand it

Help  Results MO TestRup™

(FItg g

oo [£23] Tek_1
(] iocede 1
- = Match_String
- =¢d hode
- =l Peripective
- = Symbalagy_Group
- =3 Timeout
- = Tool_Enabled
- Yerify
-~ 4=0 Error_Count
- 4@ Fail
- 4=0 Fail_Count
- 40 Fixture.&ngle
- 40 Fiturex
4= Fixkure,¥
-~ 4=0 Grade
~ 4=l Db ax
-~ 4=0 Paszs
- 4= Pazs_Count
- 4= Status
- 4= String
- 4=l Symbology
- 4=d Trained
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3. Right click the parameter to be configured, and then click the output value to be linked.

b 22 Text_1

ttitittitititb bt b battd

A Bl IDCode_1

Description
Include_ln_Job_Pass
Match_5tring

bMode == Link From:

13

Perspective
Symbology_Group
Timeaout
Tool_Enabled
Werify
Error_Count
Execution_Time
Fail

Fail_Cournt
Fizture. &ngle
Fixture X

Fixture,¥

Grade

D ax

Pass

Pass_Count
Status

string

Swmbology
Tool_Enabled_5tatus

Text_1
Q “ariables_1

k

Errar_Count
Execution_Time
Fail

Fail_Coumnt
hismatch
Mismatch_Count
R ax

Pass

Pass_Count
Result_Length
Status

string
Tool_Enabled_Status

Train_Dialog
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4. Alinked status is indicated by a blue line.

B [£23] Text 1

4 L IDCode_1

- =l M atch_4tring
- =l Mode

- =l Perspective

- =l Symbalogy_Group
- = Timeout

- =l Tool_Enabled
o ol WRrify

- 4@ Error_Count
4@ Fail

- 4=l Fail_Caurnt

- 4= Fixture.&ngle
4= Fixture, X

- 4= Fisture

- 4= iarade

- 4= Db A

- 4= Pass

- 4=0 Passi_Count
- 4= Status

- 4= String

- =l Symbalagy
- 4@ Trained

The Read Text (OCRMax) results are reflected in the match character string of 2D code scanning.

Links

il | IDCade_1 FDT45245
@ | Lo | Tex 1 FDT45245 )
roispcLLue | MU PETSpELLIYE [
Mode Match tring v ..
Match String FDT45245
Timeout 5001 :
\erify [v]
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When Read Text (OCRMax) and 2D code scanning results are different, the 2D code scanning tool side configured to the
match character string mode is incorrect.

Furthermore, depending on the parameter, link icons are displayed beside linked parameters and the parameters are
changed so the manual editing is not possible.

Range Lirnits
Maximuml 181,640
Erightness | 133,515
Minimum | 121,540
Irve |:|

If the cursor is moved over the link icon, it is possible to check the link origin tool and content.

Range Limits

R aximum | 181,640

Brightress | 133815 Math_2.Result

Kimimum | 121,640 =3

IFwert |:|

| = ]
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Revision date *Manual number Description
October 2018 BCN-P5999-1065-A First edition
December 2018 BCN-P5999-1065-B Partial correction
January 2020 BCN-P5999-1065-C BAdded or modified parts
RELEVANT MANUALS, Section 4.2, Chapter 5, Section 5.4
July 2021 BCN-P5999-1065-D BAdded or modified parts

SAFETY PRECAUTIONS, CONDITIONS OF USE FOR THE PRODUCT, RELEVANT MANUALS,
Section 2.3, Section 3.1

Japanese manual number: BCN-P5999-1016-D

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent licenses. Mitsubishi Electric Corporation cannot

be held responsible for any problems involving industrial property rights which may occur as a result of using the contents noted in this manual.

© 2018 MITSUBISHI ELECTRIC CORPORATION
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TRADEMARKS

Cognex, EasyBuilder, In-Sight, OCRMax, PatMax, PatMax RedLine, and VisionView are either registered trademarks or
trademarks of Cognex Corporation.

Intel and Pentium are either registered trademarks or trademarks of Intel Corporation in the United States and/or other
countries.

Microsoft, Windows, and Windows Server are either registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

The company names, system names and product names mentioned in this manual are either registered trademarks or
trademarks of their respective companies.

In some cases, trademark symbols such as ™ or ‘® are not specified in this manual.
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When exported from Japan, this manual does not require application to the
Ministry of Economy, Trade and Industry for service transaction permission.

Specifications subject to change without notice.
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