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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. If the equipment is used in a manner not specified by the manufacturer, the protection provided by the
equipment may be impaired.

The precautions given in this manual are concerned with this product only. For the safety precautions of the programmable
controller system, refer to MELSEC iQ-R Module Configuration Manual.

In this manual, the safety precautions are classified into two levels: "AWARNING" and "ACAUTION“.

f WARN I NG Indicates that incorrect handling may cause hazardous conditions, resulting in
death or severe injury.

C CAUTION Indicates that incorrect handling may cause hazardous conditions, resulting in
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.

[Design Precautions]

/\WARNING

@ To perform an operation, such as data change or operating status change, to running devices, such as
a programmable controller, servo, robot, or server, from the learning machine or inspection machine,
configure an interlock circuit outside of the devices so that the entire system always operates to the
safety side. Additionally, read this manual carefully and ensure the safety before operations.
Especially, in the above mentioned operations that are performed from external devices through
network, any problems on devices may not be dealt with promptly due to an abnormal data
communication.

@ Configure a safety circuit outside of the learning machine or inspection machine equipped with this
product so that the entire system operates to the safely side even when a fault occurs in the learning
machine or inspection machine.

Failure to do so may result in an accident due to an incorrect output or malfunction.

[Design Precautions]

/\CAUTION

® Do not perform the operation that forcibly turns the learning machine or inspection machine OFF.
Otherwise, the data will be undefined and resetting and re-registering data will be required.
Additionally, doing so may cause the malfunction of this product.




[Security Precautions]

/\WARNING

@® To maintain the security (confidentiality, integrity, and availability) of access target devices and the
system against unauthorized access, denial-of-service (DoS) attacks, computer viruses, and other
cyberattacks from external devices via the network, take appropriate measures such as firewalls,
virtual private networks (VPNs), and antivirus solutions.

[Learning Precautions]

/N CAUTION

@ Using incorrect image data and labels may significantly lower the accuracy of an Al model.

Additionally, due to the mechanism of an Al, the accuracy of inspection cannot be guaranteed even
when using correct learning data.
Therefore, for devices (such as safety control devices) that can cause serious consequences, do not
use the output of this product as a control signal. In other systems, it is recommended to take multiple
measures against any risks (such as false-positives and over-detection) by using and operating non-
Al functions.

@ Learning results may not match between the generated Al models even if performing learning for
multiple times using the same data sets under the same conditions.

@® The accuracy displayed in the evaluation screen during learning is just an index which is determined
when performing inspection for learning images; therefore, it is not guaranteed to have the same
accuracy during operation.

[Precautions when using this product in China]

/N CAUTION

@® Some characters defined in GB 18030-2022 cannot be used.

[Precautions for installation]

® Use only alphanumeric characters for a customer name and company name at the installation of this
product. In addition, use only the default folder as the installation folder.
If any operation other than that described above is performed, this product may not run properly. For
example, characters are not displayed on this product.

[Precautions for a project file saving destination]

@ Use only alphanumeric characters for the name of a folder and file in the destination to which project
files of this product are imported or exported. The same is true for changing a saved file name.
If any other character is used, this product may not run properly. For example, saving processing is
canceled.




CONDITIONS OF USE FOR THE PRODUCT

(1) This software shall be used under the following conditions;
i) that any failure occurred in this software, if any, shall not lead to any serious accident.
ii) that the backup and/or fail-safe functions are systematically performed outside the devices in the cases of any failure
occurred in this software.

(2) Mitsubishi Electric assumes no responsibility and liability (including but not limited to, default liability, defect liability,
quality assurance responsibility, tort liability, product liability) for the quality, performance, and safety of both this
software and products using this software.

(3) Mitsubishi Electric shall have no responsibility or liability for any problems involving this software and system trouble
caused by DoS attacks, unauthorized access, computer viruses, and other cyberattacks.



INTRODUCTION

Thank you for purchasing the visual inspection software, MELSOFT VIXIO.

This manual describes the procedures before operation, operation methods, and troubleshooting of MELSOFT VIXIO.
Before using MELSOFT VIXIO, please read this manual and the relevant manuals carefully, and develop familiarity with the
functions and performance of this product to handle correctly.

Note that the menu names and operating procedures may differ depending on an operating system in use and its version.
When reading this manual, replace the names and procedures with the applicable ones as necessary.

Please make sure that the end users read this manual.

Model names of supported products

The product model names described in this manual are omitted.
A symbol or number indicating a license form may be in the omitted part.
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RELEVANT MANUALS

Manual name [manual number]

Description

Available form

MELSOFT VIXIO User's Manual
[SH-082628ENG] (this manual)

System configuration, procedure before operation, operation methods, and
troubleshooting of MELSOFT VIXIO

PDF

TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

Data stream

A flow of data (input and output of a processing block) in a task flow.

The output data of each processing block is transmitted along the data stream to the next connected processing

block(s).

Deploy A function that places Al models and tasks from the learning machine into the inspection machine or another learning
machine via a network

Inspection Processing to determine non-defective and defective products using an Al model.

Processing block

Execution processing in a task. There are several types of processing blocks such as the PLC data reading block and

imaging block.

Task flow

A connection of processing blocks that represents a data flow and the execution order of the blocks




1 MELSOFT VIXIO

This product is software that performs visual inspection by linking with external devices such as cameras.
The following functions that are required for a visual inspection system can be easily built without a program.

» Capturing images with cameras
» Generating and executing an Al model
* Linking to a programmable controller

* Monitoring
In addition, the results of visual inspection can be linked to various data, such as input images, and saved. Therefore, the

inspection data of each process can be used for traceability.

1 MELSOFT VIXIO 9
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2 SYSTEM CONFIGURATION

This chapter shows the system configuration and licenses of this product.

2.1

System Configuration

This section shows the system configuration of this product.

Components

This product requires devices such as an operation terminal, learning machine, inspection machine, and cameras.

Device

Description

Learning machine (personal computer, industrial
PC, or server)

An environment to generate an Al model by performing learning and execute a task.
Use an installer of this product to build this environment.

Inspection machine (personal computer, industrial
PC, or server)

An environment to deploy or import an Al model generated with the learning machine and execute a task.
Use an installer of this product to build this environment.

Operation terminal (personal computer or tablet'1)

An environment to access the operation screen of this product on the web browser and operate this
product. (It is not required when accessing an operation screen on the learning machine or inspection
machine.)

GigE Vision camera (GenlCam standard
compatible camera)

It is used for capturing images of a learning target and inspection target.

Use an Ethernet cable (category 5e or higher) to connect a camera to a personal computer.

When supplying power through an Ethernet cable, connect a camera to a personal computer via a PoE
compatible switching hub or PoE compatible Ethernet board.

Programmable controller

It is used for controlling a capturing timing and linking work information (a lot number and work ID) with
this product.

In addition, it is used for getting feedback on inspection results from this product.

Use an Ethernet cable to connect the device to a personal computer.

For available CPU module types and access routes, refer to the following:

=~ Page 12 Accessible CPU modules, Page 13 Accessible routes

PoE switching hub

It is used for connecting a camera to a personal computer and supplying power to the camera.

PoE compatible Ethernet board

It is used for connecting a camera to a personal computer directly and supplying power to the camera.

File server

A server for storing execution results of tasks. (It is not required when storing the results in an inspection
machine.)
Image files for learning can be saved and also can be read at each learning.

*1 Atablet can only be used for browsing the task monitor screen.
For details on external devices for which operation has been confirmed, refer to the following technical bulletin:

L1 Applicable Industrial Cameras for MELSOFT VIXIO (FA-A-0419)

Precautions

Do not use a USB-Ethernet conversion adapter in a connection route between a camera and a personal computer. Otherwise,

the camera operation may become unstable due to a communication delay or noise in the captured images.

2 SYSTEM CONFIGURATION
2.1 System Configuration

11
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Accessible CPU modules

The following shows the list of accessible CPU modules.

For accessible devices, refer to the following:
[=5~ Page 133 Accessible devices

Series Type

Model name

Remarks

RCPU RnCPU

ROO

RO1

RO2

RO4

RO8

R16

R32

R120

RnPCPU

RO8P

R16P

R32P

R120P

The redundant mode is not available.

RnENCPU

RO4EN

RO8EN

R16EN

R32EN

R120EN

Rsafety RnSFCPU

RO8SF

R16SF

R32SF

R120SF

FX5CPU FX5CPU

FX5U

FX5UC

Select "FX5U/FX5UC" to use these modules.

QCPU QnUJ)CPU
QnUD(E)HCPU

Q00U

QO0UJ

Qo1U

Q02U

QO3UD

QO04UDH

QO6UDH

Q10UDH

Q13UDH

Q20UDH

Q26UDH

QO3UDE

QO4UDEH

QO6UDEH

Q10UDEH

Q13UDEH

Q20UDEH

Q26UDEH

Q50UDEH

Q100UDEH

2 SYSTEM CONFIGURATION
2.1 System Configuration



Series

Type Model name

Remarks

QCPU

QnUDPVCPU QO04UDPV

QO06UDPV

Q13UDPV

Q26UDPV

QnUDVCPU QO3UDV

Q04UDV

QO6UDV

Q13UDV

Q26UDV

LCPU

LnCPU L02S

L02S-P

Select "L02S/L02S-P" to use this module.

L02

L02-P

Select "L02/L02-P" to use these modules.

LO6

L06-P

Select "L06/L06-P" to use this module.

L26

L26-P

Select "L26/L26-P" to use this module.

L26-BT

L26-PBT

Select "L26-BT/L26-PBT" to use this module.

Accessible routes

The following shows the accessible routes to a CPU module.

Accessible routes differ depending on the type of an access target CPU module.

B When the personal computer side I/F is Ethernet Board
O: Accessible, A: Partially accessible, X: Not accessible

Access target CPU Device I/F"!

module RJ71EN71 | RJT1EN71 | QJ7T1ET1 LJ7T1ET1 Ethernet Ethernet RJ71GN11-
(Direct) (Specify IP (Specify IP (Specify IP Port (Direct) | Port T2 (Specify

Address) Address) Address) (Specify IP | IP Address)
Address)

RCPU o) o) X X ¢} ¢} NG

Rsafety O O X X O O O

FX5CPU X X X X O O X

QCPU X X O X N A" X

LCPU X X X O A A X

*1 The meaning of 'Direct' and 'Specify IP Address' is as follows:

*2

*3

*4

- Direct: When connecting a device directly
- Specify IP Address: When connecting a device by specifying the IP address
Not accessible for the following models:

- RO8P

-R16P

- R32P

- R120P

Not accessible for the following models:

- Q01U

- Qo2U

- QO3UD

- Q04UDH

- QO6UDH

- Q10UDH

- Q13UDH

- Q20UDH

- Q26UDH

Not accessible for the following models:
-L02S

- L02S-P

2 SYSTEM CONFIGURATION
2.1 System Configuration
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Operating environment

The following shows the operating environment required for each device.

Learning machine and inspection machine

For the operating environment of the learning machine and inspection machine, refer to the following:

LCIMELSOFT VIXIO Installation Instructions

Operation terminal

The following table shows the operating environment of an operation terminal.

Item

Description

Personal computer

Personal computer or tablet™

CPU

Recommended: Intel® Core-i5 9th generation (October 2018) or higher

Required"?: Intel Core-i3 (2018) or higher

Required memory

Recommended: 8 GB or more
Required'z: 4 GB or more

Web browser

Microsoft Edge® (Version: 102 or later)
Google Chrome® (Version: 102 or later)

OS (64-bit version)
(Japanese version, English version, Simplified Chinese version)

Windows® 11 Version 22H2 or later (Pro, Enterprise)
Windows 10 Version 21H2 or later (Pro, Enterprise)

Monitor

Resolution 1920 x 1080 dots or more

Free storage space

Recommended: 64 GB or more
Required'z: 32 GB or more

*1

A tablet can only be used for browsing the task monitor screen.

*2 Available to monitor inspection results for one task when other tools on the personal computer are not running.

2 SYSTEM CONFIGURATION
2.1 System Configuration



Precautions

» When the following functions are used, this product may not run properly.
- Application start-up in Windows compatibility mode
- Fast user switching
- Touch function
- Virtual environment such as Client Hyper-V and execution environment on the cloud
- Virtual desktop
- Tablet mode

- Windows hibernate or standby

- Unified Write Filter

- Fast startup

- Multiboot

- Modes other than normal mode such as secret mode on the browser, InPrivate Browsing, and Internet Explorer mode
* In the following cases, the screen of this product may not work properly.

- The size of the text and other items in the screen is other than 100% (96 DPI, 9 pt etc.).*?’

- The resolution of the screen is changed in operation.

- The multi-display is set.

- A tablet (including a mouse operation) is used for a purpose other than browsing the task monitor screen.

*3  When setting 100%, contents in the screen are displayed properly with the display resolution of 1920 x 1080 px.
If the size of the text and other items in the screen is other than 100% and the display resolution is other than 1920 x 1080 px, contents
in the screen may not be displayed properly depending on the zoom level of a web browser. The following shows the recommended
zoom level for each display resolution:
- Display resolution: 1024 x 768 px or more, zoom: 75%
- Display resolution: 1280 x 800 px or more, zoom: 75%
- Display resolution: 1280 x 1024 px or more, zoom: 75%
- Display resolution: 1920 x 1080 px or more (recommended), zoom: 100%
* Use this product with the authority of a 'Standard user' or 'Administrator'.

* When remote desktop is used, the following cases may occur.
- Screen update is slow during monitoring or operation due to the network environment (such as speed or load).
- Some texts or a part of a window get cut due to the screen settings of remote desktop.

2 SYSTEM CONFIGURATION 1
2.1 System Configuration 5



Overall system configuration

The following shows the overall system configuration.

There are the following phases when using this product:

* Learning phase: A phase to generate an Al model

* Inspection phase: A phase to perform inspection using the generated Al model

Learning phase

File server Operation terminal

Ethernet

1 6 2 SYSTEM CONFIGURATION
2.1 System Configuration



Inspection phase

*1

*2

File server Operation terminal

O ]
Ethernet
Learning machine Inspection machine
Deploying an Al model

Ethernet

Ethernet’!
(GIigE Vision)

Programmable controller

GigE Vision camera”

When supplying power through an Ethernet cable, connect the camera to the computer via a PoE compatible switching hub or PoE
compatible Ethernet board.

Do not use a USB-Ethernet conversion adapter in a connection route between a camera and a personal computer. Otherwise, the
camera operation may become unstable due to a communication delay or noise in the captured images.

2 SYSTEM CONFIGURATION 1
2.1 System Configuration 7
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Considerations for a system configuration

Operations are not guaranteed in the system configuration in which a VPN client is started in the learning machine and

inspection machine.
This product may not be started properly depending on the setting environment of a VPN client.

Recommendations

The following shows recommendations for capturing stable images.

* Use a PoE compatible Ethernet board and connect a camera to the LAN port on a 1:1 basis.
Connecting multiple cameras to the LAN port via a PoE switching hub may cause noise in the captured images, depending
on the line load.

» Enable the jumbo packet (jumbo frame) setting for the Ethernet board of a personal computer and set the maximum packet
size allowed for the Ethernet board. Disabling the jumbo packet setting may cause noise in the captured images.

» Use a screw-lock cable to connect to a GigE Vision camera to prevent the cable from being unplugged.

2 SYSTEM CONFIGURATION
2.1 System Configuration



2.2

Licenses

This section shows the license types of this product.

License

Description

Validity period

Development license

A node-locked license to perform Al model learning and to perform inspection with a task,

which uses a generated Al model.
The license can be obtained by applying for it after purchasing this product.

One year after the license is issued
(For renewing the license: The
remaining period of the current license
+ one year)

Run-time license

A node-locked license to deploy or import Al models generated with the development
license and then to set tasks and perform inspection with the imported Al models.
The license can be obtained by applying for it after purchasing this product.

Indefinite period

Temporary license

A license to be provided when purchasing this product.
The license can be used temporarily instead of the development license.

30 days after registration
(Available to use only once per
personal computer)

Registration and management method

License Manager is used to register and manage licenses.

For details on License Manager, refer to the following:

=" Page 35 License Manager

Operations available for each license

Bl Development license and temporary license
All operations of each function are available.

B Run-time license
Available operations for each function are as follows:

The menus of unavailable operations are not displayed. In addition, the following menus are not displayed when using the
run-time license.

* Al model validation

* Properties (Al model management screen)

O: Available, X: Not available, —: Not applicable

Function Operation of each function
List Browsing | New Duplicate | Delete Execute Deploy Import Export
display a setting
screen”’
Project O O O O O — — @) O
Data set X X X X X — — X X
Al model O X X X O — X O X
Task @) (@) (@] (@) (@] O X @) O

*1  The following shows the corresponding screen for each function.
Project: Task management screen
Data set: Data set setting screen
Al model: Al model setting screen and Al model validation screen
Task: Task setting screen

Precautions

When changing to the run-time license on a computer where the development license was used, settings created with the
development license cannot be used.

2 SYSTEM CONFIGURATION
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3 SPECIFICATIONS

This chapter shows the performance specifications of this product.

3.1

Software Specifications

This section shows the maximum number of each item.

—: N/A

Function

Item

Maximum number

Learning machine

Inspection machine

User account Number of user account settings (per license) 16" 161

Project Number of project settings (per license) 16 16
Number of member settings (per project) 16 16

Data set Number of data set settings (per project) 16 —
Number of label settings (per data set) 16 —
Number of label settings (per image) 1 —
Number of images for which pixel marking is set (per data set) 100 —
Number of images that can be registered (per server) 2,560,000 —
Number of images that can be registered (per project) 160,000 —
Number of images that can be registered (per data set) 10,000 —
Number of images that can be registered (per label) 10,000 —

Al model Number of Al model settings (per project) 16 —
Number of images for learning (per Al model) 10,0002 —
Number of Al models that can be learned simultaneously (per learning 8’3 —
machine)

Task Number of task settings (per project) 16 16
Number of tasks that can be executed simultaneously (per learning 4 4
machine or inspection machine)

Number of cameras that can be connected simultaneously (per learning 8 8
machine or inspection machine)
Number of programmable controllers that can be connected simultaneously | 8 8

(per learning machine or inspection machine)

*1 lItis the total number of administrative users and standard users.
*2 The following conditions need to be satisfied:
- Available memory capacity is 4 GB or more when using an Al model for anormaly detection.
- Image size is 2.5 MB or less.
*3 Includes the turn ON of the trial mode.
*4 Learning can be performed up to four times simultaneously using the same Al engine type.

3.2

Image Data Specifications

This section shows the specifications of an image that can be used in each function.

—: N/A
Function Item Specification
Learning machine Inspection machine
Data set Format of images data that can be registered jpg, jpeg, png, bmp —
Al model Format of image data for learning jpg, jpeg, png, bmp —
Task Format of available image data jpg, jpeg, png, bmp

3 SPECIFICATIONS
3.1 Software Specifications
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4 PROCEDURE BEFORE OPERATION

This chapter shows the procedure from start-up to operation of this product.

Exclusion setting with antivirus software

Antivirus software may affect the operation of this product. Therefore, exclude the following folders from monitoring targets in
the antivirus software setting:

For the setting method, refer to the manual for each antivirus software.

* Installation folder of this product

» C:\ProgramData\MELSOFT\AIVI

22 4 PROCEDURE BEFORE OPERATION



4.1

License

Starting Using this Product with the Development

This section shows the procedure for starting using this product by registering the development license.

When a temporary license included in the installer is registered, steps 4 and later can be performed even before obtaining or

registering the development license. For details on licenses, refer to the following:

[=5~ Page 19 Licenses
—: No operation required

Step | Learning machine Operation terminal
1 Install this product with an installer. —
LCIMELSOFT VIXIO Installation Instructions
2 Fill in the required information in the license application form to apply
for the development license.
=~ Page 26 Registration Procedure for a License
LLIMELSOFT VIXIO License Application Instructions
3 Register the development license in License Manager.
=5~ Page 35 License Manager
4 Start this product using the startup tool.
=5~ Page 28 Startup Procedure for this Product
5 — Open the operation screen of this product.
=~ Page 29 Procedure for Opening the Operation Screen
6 Register (sign up) the administrative user.
=~ Page 31 Signing up
7 Create a project.
=~ Page 49 Creation Procedure for a Project
8 Create user accounts as necessary.
=~ Page 44 Creation Procedure for a User Account
9 Prepare image data for learning.
For available image data formats, refer to the following:
=~ Page 20 Image Data Specifications
Image data can also be prepared by creating a task for image data collection
and collecting image data.
=~ Page 24 Collecting image data
10 Create a data set by registering image data and adding labels.
In addition, perform pixel marking on images as necessary to specify defect
locations on the images.
=~ Page 59 Creation Procedure for a Data Set
1 Set learning contents (such as a data set, preprocessing, and an Al engine)
of an Al model and generate the Al model.
=~ Page 76 Creation Procedure for an Al Model
12 Set a threshold while checking the validation result of the Al model.
=~ Page 79 Validating an Al model
13 Create a task by setting processing blocks, a task flow, etc.
==~ Page 107 Creation Procedure for a Task
14 Start the created task.
=~ Page 163 Operation Procedure for a Task
15 Check the execution status of the task and inspection results.
=~ Page 167 Task Monitor Screen
=~ Page 171 Inspection Result History Check Screen
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Collecting image data

The following shows the procedure for preparing image data using a task.

1. Creating a task for data collection

Set a camera for capturing images and an inspection result history (such as the saving destination of image data). (==~ Page
107 Creation Procedure for a Task)

[Ex]

Example of a task for data collection (selecting the imaging block in the inspection result history setting)

Inspection result history setting

% @ o Data selection

Monitor input
waiting

Imaging

v Block name

2. Executing the task

Start the created task and save image data. (=5 Page 163 Starting a task)

[Ex]

Clearing the pause state of the task flow in the task monitor screen at the timing of capturing an image (=~ Page 164
Checking a task status)

Monitor input waiting

® PRESS

3. Downloading image data

Download image data, which is saved by the imaging block, from an inspection result history. (=5~ Page 171 Inspection
Result History Check Screen)

History list  2023/09/20 13:20:42 to 2023/09/20 13:21:23

@)

<]

StartTime Imaging_Importedimage TotallmageSize[KB)|

2023/09/20 13:20:42.081 m 13669

<]

2023/09/20 13:21:12.378 13669

<]

2023/09/20 132114774 13669
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4.2

License

Starting Using this Product with the Run-time

This section shows the procedure for starting using this product by registering the run-time license.

When a temporary license included in the installer is registered, steps 4 and later can be performed even before obtaining or

registering the run-time license. For details on licenses, refer to the following:

[=5~ Page 19 Licenses
—: No operation required

Step | Inspection machine Operation terminal
1 Install this product with an installer. —
LCIMELSOFT VIXIO Installation Instructions
2 Fill in the required information in the license application form to apply
for the run-time license.
I~ Page 26 Registration Procedure for a License
LTIMELSOFT VIXIO License Application Instructions
3 Register the run-time license in License Manager.
=5~ Page 35 License Manager
4 Start this product using the startup tool.
=5~ Page 28 Startup Procedure for this Product
5 — Open the operation screen of this product.
=~ Page 29 Procedure for Opening the Operation Screen
6 Register (sign up) the administrative user.
=~ Page 31 Signing up
7 Create a project.
=~ Page 49 Creation Procedure for a Project
8 Create user accounts as necessary.
=~ Page 44 Creation Procedure for a User Account
9 Perform any of the following operations to create a task.
« Deploying an Al model generated with the development license and then
setting processing blocks, a task flow, etc. (== Page 80 Deployment
Procedure for an Al Model, Page 107 Creation Procedure for a Task)
« Deploying a created task (== Page 115 Deployment Procedure for a
Task)
10 Start the created task.
=~ Page 163 Operation Procedure for a Task
1 Check the execution status of the task and inspection results.
=~ Page 167 Task Monitor Screen
=~ Page 171 Inspection Result History Check Screen
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5 BAsIC OPERATIONS

This chapter shows the basic operations of this product.

5.1 Registration Procedure for a License

The following shows the procedure for registering a license.

Procedure for registering a temporary license

The following shows the procedure for registering a temporary license.

Operating procedure
1. Start License Manager from the startup tool. (1=~ Page 33 Startup tool)
2. Click the [Register] button in the [License List] tab of License Manager. ([~ Page 35 License Manager)

3. Sselect 'learn_trial.elic' stored in the "TempLicense' folder in the installation folder of this product, and click the [Open]
button.

Procedure for registering a license other than a temporary license

The following shows the procedure for registering a license other than a temporary license.

Operating procedure

1. Check the entitiement ID shown in the Entitlement ID Notification.
When renewing the development license, check also the entitlement ID in use which is displayed in "Entitlement ID" in the
[License List] tab of License Manager.

2. Start License Manager from the startup tool. (=5~ Page 33 Startup tool)

3. Check the hardware code displayed in "Hardware code" in the [Activation information] tab of License Manager.
(==~ Page 35 License Manager)
This step is not required for a renewal application.

4. Access the web form for issuing licenses, then enter the following information and apply for the license.
* Entitlement ID

+ Entitlement ID in use (for a renewal application)

» Hardware code (for a new application)

» User information (company name, customer name, phone number, address, e-mail address, and others)
For details on the web form for issuing licenses, refer to MELSOFT VIXIO License Application Instructions.

5. save the license file sent to the entered e-mail address into the folder of a registration destination (learning machine or
inspection machine).

6. Click the [Register] button in the [License List] tab of License Manager.

Point ;>

When a temporary license is in use, delete the license before registering the development or run-time license.

7. Select the license file saved in step 5, and click the [Open] button.

5 BASIC OPERATIONS
5.1 Registration Procedure for a License



Precautions

Be sure to enter the correct e-mail address carefully to receive a license file without fail.

Do not change the license file extension (.elic).

Use this product with a temporary license while waiting for a license issuance after the application. If a temporary license

expires before obtaining a license, contact your local Mitsubishi Electric sales office or representative to reissue a

temporary license.

Make sure that the clock setting on Windows is correct before registering a license file for the first time. If the time on

Windows is shifted forward or backward for 24 hours or more after a license file is registered, the license authentication will

fail.
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5.2  Startup Procedure for this Product

This section shows the procedure for starting this product.

Operating procedure
1. Startthe startup tool. (=5~ Page 33 Startup tool)
2. Click (Start operation) to switch the operation status to "RUN."

Point )’

» The display language of the startup tool follows the language setting of the operating system.
» The operation status of this product can be checked with the icon on the task tray.

&: RUN

& :STOP

Changing operation status

The operation status of this product can be switched with '~ (Start operation) or ll (Stop operation).

If a server certificate does not exist when changing the status to "RUN," the certificate will be generated. After the certificate is
generated, the following message appears. Click the [Yes] button to install it.

If the server certificate is expired (365 days after it is generated), the certificate is generated again even when it already exists.
When using an operation terminal in a different environment with the learning or inspection machine, copy the folder in which
the server certificate is stored into the operation terminal and install the certificate. (=~ Page 30 Installing a server certificate)

Security Warning

. You are about to install a certificate from a certification
_h authority (CA) claiming to represent:

MELSOFT VIXIO

Windows cannot validate that the certificate is actually from
"MELSOFT VIXIO" You should confirm its origin by contacting
"MELSOFT VIXIO". The following number will assist you in this
process:

Thumbprint (shat): I

Warning:

If you install this root certificate, Windows will automatically
trust any certificate issued by this CA. Installing a certificate
with an unconfirmed thumbprint is a security risk. If you dick
“Yes” you acknowledge this risk.

Do you want to install this certificate?

Pointp

Note that the server certificate must be generated again when the IP address of the server is changed. Click
(Start operation) to generate the certificate again.

5 BASIC OPERATIONS
5.2 Startup Procedure for this Product



5.3 Procedure for Opening the Operation Screen

This section shows the procedures for opening the operation screen of this product.

Considerations

The following shows the considerations for opening the operation screen.

« If the operation status of this product is "STOP," the operation screen cannot be opened. In this case, switch the status to
"RUN" in the startup tool, then open the operation screen.

« If the port number for this product is used by another application, the operation status of this product is switched to "STOP"
and the operation screen cannot be opened. In this case, change the port number and switch the operation status to "RUN"
in the startup tool, then open the operation screen. (Another application may be using the port number that is set by default
for this product after installation.)

(=5~ Page 33 Startup tool

» Depending on a web browser, its translation function may be displayed when the operation screen is opened. To switch the
display language, do not use the translation function but use the personal setting screen.

=~ Page 176 PERSONAL SETTINGS

Displaying a web browser

This product accesses the operation screen from a web browser.

In the same environment as the learning machine or inspection machine

A web browser can be displayed by either of the methods shown below:
+ Displaying from the task tray (I~ Page 29 Displaying from the task tray)
« Displaying from the startup tool (==~ Page 29 Displaying from the startup tool)

Point}3

The default web browser on Windows is used.

B Displaying from the task tray
Right-click the icon of this product from the task tray, and select [Open].

B Displaying from the startup tool
1. Startthe startup tool. (=5~ Page 33 Startup tool)
2. Click @ (Open in browser).

) MELSOFT ViXIO - Startup tool

‘Operation status

Server information

oREIUNI https://. 3500

Version 1.00A
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In a different environment from the learning machine or inspection machine

A web browser can be displayed by the method shown below:

1. \Install a server certificate on an operation terminal. (=5~ Page 30 Installing a server certificate)
When the server certificate is already installed, this step is not required.

Point )’

The server certificate must be installed on an operation terminal to connect it to the learning machine or
inspection machine in secured communication.

Even without the server certificate, operations can be performed in unsecured communication; however, the
communication may be disturbed or information may be stolen by a malicious user.

To install the server certificate on an operation terminal with Android or iOS, contact its sales agency for the
installation method.

2. Startthe startup tool in the learning machine or inspection machine. (==~ Page 33 Startup tool)

3. Enteran operation URL, which is shown in the startup tool, in the address bar of a web browser on the operation
terminal.

Point
An operation URL can be copied to the clipboard by clicking @ (Copy to clipboard).

B Installing a server certificate
The following shows the procedure for installing a server certificate on an operation terminal.
Operating procedure

1. Copy the server certificate folder of the learning machine or inspection machine to the operation terminal.
« Server certificate folder: (Installation destination of this product)\AIVICert

2. Execute 'install_cert.bat' in the 'AlVICert' folder with the administrator authority on the operation terminal.
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Signing up

The following shows the screen displayed when starting this product for the first time.
This is the screen for registering (signing up) the administrative user ' who uses this product by entering a user ID and
password.

*1  For details on the administrative user, refer to the following:
=~ Page 43 User types

After sign-up, the project management screen is displayed with the screen for creating a new project.
[~ Page 49 Creating a new project
(=5~ Page 55 Project Management Screen

Window.

Welcome to MELSOFT VIXIO

Create user account
Userty

User1

fput password

Sign up

Displayed.items

Item Description

User ID Enter a user ID (1 to 32 characters).”

Input password Enter a password (8 to 64 characters).*2

Check password Enter the password again for verification."?

[Sign up] button Click this to sign up for this product as the administrative user who uses this product with the entered user ID and
password.

*2 Alphabetical characters are case-sensitive.

Pointp

« This screen is displayed when starting this product for the first time (when the administrative user is not
registered). From the next time (after the administrative user is registered), the sign-in screen is displayed.
(==~ Page 32 Signing in)

* When user information is signed up, a user is signed in to this product. A user remains signed in until the set
auto sign-out time elapses. (=5~ Page 176 PERSONAL SETTINGS)

» To add more users, create user accounts in the user management screen after sign-in. (I== Page 44
Creation Procedure for a User Account)
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Signing in
The following shows the screen displayed when starting this product (after the administrative user is registered).
This is the screen for signing in to this product by entering a user ID and password.

After sign-in, the project management screen is displayed.
[~ Page 55 Project Management Screen

Window.

Welcome to MELSOFT VIXIO

Sign in

Displayed.items

Item Description

User ID Enter a user ID (1 to 32 characters)."”

Input password Enter a password (8 to 64 characters).*1

[Sign in] button Click this to sign in to this product with the entered user ID and password.

*1 Alphabetical characters are case-sensitive.

Pointp
» A user remains signed in until the set auto sign-out time elapses. (=5~ Page 176 PERSONAL SETTINGS)

» When a signed-in user is already signed in in another environment (another personal computer or another
web browser), sign-in in a new environment is enabled and the user is signed out in another environment.

» When another user is already signed in on another tab or window of the same browser, the sign-in of the
newly signed in user is enabled and the already signed in user is signed out. Note that the sign-in
information of the already signed in user remains displayed until the browser is refreshed.
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5.4 Screen Configuration

Startup tool

The following shows the tool that controls the start or stop of this product.

It can perform the following operations: changing the operation status of this product, configuring the auto start setting, and

configuring settings for connecting to the operation screen.

License Manager can also be started from this tool.

Window.

Right-click the icon of this product from the task tray, and select [Setting].

Q MELSOFT VIXIO - Startup tool

Operation status

Server information

@

(1) (e o)

Operation URL Jjuie=H74 :3500

00

Close

Displayed.ite

ms

Item

Description

Operation status

The operation status of this product is displayed. (==~ Page 28 Changing operation status)
* RUN: This product is running.
« STOP: This product is stopped.

Server information

Operation URL

A URL to open the operation screen of this product is displayed.

@ (Open in browser)”!

Click this to open the operation screen of this product in the default web browser on Windows.

@ (Copy to clipboard)

Click this to copy the operation URL to the clipboard.

@ (Start license
manager)

Click this to start License Manager. ([~ Page 35 License Manager)

0 (Connection Setting)

Click this to configure connection settings and the auto start setting. (==~ Page 34 Setting)
o is displayed if a set value is not available.

(1) Product version

The version of this product is displayed.

*1 Can be clicked when the operation status is "RUN."

Precautions

The operation screen of this product opens by right-clicking the icon of this product from the task tray and selecting [Open].
(== Page 31 Signing up, Page 32 Signing in)
However, [Open] cannot be selected when the operation status of this product is 'STOP.'
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Setting

The following shows the screen for configuring connection settings and the auto start setting.

Window.

Connection Setting
Configure settings for accessing the operation screen in the browser.

IP address _ Q Auto detection

Auto start setting
MELSOFT VIXIO is automatically started when the MELSOFT VIXIO startup

tool is started.

O Auto start

Displayed.items

Item Description

Connection — To configure settings for accessing the operation screen from a web browser

. *1
Setting IP address Set an IP address (0.0.0.0 to 255.255.255.255).

To access from another operation terminal, an IP address that is accessible from the operation terminal must
be set.

Port number Set a port number (0 to 65535).

(1) Availability Whether the set IP address or port number is available is displayed.
. 0: Usable
. o: Unusable

[Auto detection] button HIP address

Click this to set the default IP address linked to a computer name.

When the default IP address cannot be acquired, set '127.0.0.1.'

HPort number

Click this to detect unused port numbers in the range of 1024 to 65535 and set the minimum port number
among the detected ones.

Auto start Auto start Select the checkbox to change the operation status of this product automatically while the product is running.
setting™! (== Page 34 Auto start)

*1 The settings can be configured only when the operation status of this product is "STOP."

B Auto start

When the auto start setting is enabled, the startup tool is started at Windows Iogon*1 and the operation status of this product
is automatically changed to "RUN."

To perform the auto start by turning ON the power of a personal computer, the automatic logon must be enabled in Windows.

*1 Depending on the sign-in option settings of Windows, this product is started and the auto start is performed on the Windows lock screen.
Therefore, in some cases, the sign-in screen can be accessed from the operation screen at when the Windows lock screen is displayed.
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License Manager

The following shows License Manager used to register and delete licenses of this product or check their status.

For the procedure for registering a license, refer to the following:

[~ Page 26 Registration Procedure for a License

To use this product immediately before obtaining the development or run-time license, register a temporary license.

To keep using this product after the temporary license has expired, obtain and register the development or run-time license.
For the license types, refer to the following:

[~ Page 19 Licenses

» Make sure that the clock setting on Windows is correct before registering a license file for the first time. If the time on
Windows is shifted forward or backward for 24 hours or more after a license file is registered, the license authentication will

fail.

» The license expires on the expiration date. The expiration date is displayed in local time according to the time zone. The
license expiration is checked by using UTC time as a standard. Therefore, it is not affected by daylight saving time. (For a
temporary license, it will expire on the next day of the date when the license expiration date becomes less than one day (at

0:00:00 in local time).)

~ Window

Click ) (Start license manager) in the startup tool. (=5~ Page 33 Startup tool)

The display language of License Manager follows the language setting of the operating system.

Detailed Status.

Validate license A

| Delete

1) )
(1) License list
(2) Detailed information
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Displayed.items

Item Description

[License List] tab (1) License list Registered licenses and their statuses are displayed.
Only one license can be registered.

HLicense name

The name of a license is displayed.

EStatus/Status name

The status of a license is displayed.

« "Valid": License is valid.

« "Invalid": License is invalid.

(2) Detailed information The detailed information of a license is displayed.

HEntitlement ID

The entitlement ID of a license is displayed.

"-"is displayed in either of the following cases:

« Atemporary license is used.

* The entitlement ID cannot be read from a license file.

HLicense expiration

The expiration date of a license is displayed.

« Temporary license
When more than one day remains, "XX days left" (XX: Remaining days - 1) is displayed.
When less than one day remains, "Less than one day left" is displayed.
Otherwise, "-" is displayed.

« Development license
The expiration date (local time) is displayed in the "YYYY/MM/DD hh:mm" format.
If the expiration date cannot be read from the license file, "-" is displayed.

* Run-time license
"None" is displayed.

MDetailed status

An error description is displayed when "Status name" is "Invalid." (==~ Page 37 Error description)

"Validate license" is displayed when "Status name" is "Valid."

Otherwise, "-" is displayed.

[Register] button Click this to register a license file or renew a registered license file.
For the procedure for obtaining and registering a license, refer to the following:
=5~ Page 26 Registration Procedure for a License

[Delete] button Click this to delete the selected license.™
[Activation information] Hardware code The code created based on the hardware-specific information necessary for application of a license
tab file is displayed.

[Copy] button Click this to copy a hardware code to the clipboard.

*1 Alicense needs to be deleted when moving its registered license file to another personal computer.
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Error description

The following table shows the error descriptions displayed in "Detailed status" and the corrective actions when "State name" is

"Invalid."
Error code Error description Cause Corrective action
210018 There is a problem in the registered A license file issued for another Register the correct license file issued for the
license file. personal computer is specified. personal computer in use.
After registering a license file for the Change the time on Windows to the time after the
first time to the personal computer in | license issue date and time.
use, the date and time was changed
and the time on Windows was shifted
before the license issue date and
time.
210026 The time of Windows has been « After registering a license file for Exclude the installation folder of this product from
changed. the first time to the personal monitoring targets in the antivirus software setting.
computer in use, the date and time | For the setting method, refer to the manual for
was changed and the time on each antivirus software.
Windows was shifted forward or If the symptom cannot be solved by the above
backward for 24 hours or more. corrective action, contact your local Mitsubishi
« Antivirus software locks a license Electric sales office or representative.
file temporarily.
210037 The license has been expired. The temporary license expired. Contact your local Mitsubishi Electric sales office
214109 The development license expired. or representative to obtain a new license, and

register the license.

Other error codes

A system error occurred.

Errors that seem not to occur in
actual operation occurred due to an
internal operation of the software.

Contact your local Mitsubishi Electric sales office
or representative to obtain a new license, and
register the license.
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Operation screen

This chapter shows the operation screen of this product.

Window.

For the procedure for opening the operation screen, refer to the following:
==~ Page 29 Procedure for Opening the Operation Screen

@ MELSOFT VIXIO-Project_001

15
0 eUseﬂ ‘ 535%

>

- | OV Data setlist

- © New :

=]

Setting name T Number of images Number of pixel Size (MB) Representative i Last update date. Last updater Comment
No data
— (3)
(0/16)
A, J

()

(1) Main bar (I==~ Page 39 Main bar)
(2) Side bar (=" Page 40 Side bar)
(3) Content area (==~ Page 41 Content area)
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Main bar

This is an area displayed at the top of the following screens:

+ User management screen

» Personal setting screen

* Project management screen

« Data set management screen/Data set setting screen

» Al model management screen/Al model setting screen/Al model validation screen
« Task management screen/Task setting screen

Pointp

The following screens can be displayed from the main bar: Project management screen, user management
screen, personal setting screen, and event/error history screen.

Displayed.items

@ )|MELSOFT VIXIO-Project 001 Q@ Que [ =%

(1) (2) (3)

Item Description

(Product logo) Click this to open the project management screen.
=5~ Page 55 Project Management Screen

(1) Product name-project name "MELSOFT VIXIO" and the name of an open project are displayed.
Click this to open the project management screen.
I~ Page 55 Project Management Screen

(Project) Click this to open the project management screen.
I~ Page 55 Project Management Screen
(Help) Click this to display the help menu.

» Open manual: To display the manual for this product in another tab

» Open MITSUBISHI ELECTRIC FA Global Website: To display the MITSUBISHI ELECTRIC FA Global website in
another tab."

« Open version information: To display the version information.

(2) User ID The ID of a signed-in user is displayed.

The following menus are displayed by clicking the ID.

* Personal setting: To open the personal setting screen. ([~ Page 176 PERSONAL SETTINGS)

« User management: To open the user management screen. (==~ Page 47 User Management Screen)
« Sign out: To sign out from this product.

ﬂ (Notify) Among events or errors that occurred in a project to which a signed-in user is allowed access, the events or errors that
are not checked by the user are notified. (Maximum 1,000 notifications)

The number of notifications is displayed on the upper right of the icon. (If there are 100 or more notifications, "99+" is
displayed.)

=~ Page 40 Notification list

(3) Storage usage rate The storage usage rate of the learning machine or inspection machine being accessed is displayed.*2
An icon and a usage rate are displayed as follows according to the storage usage rate:

- ERER: 0% to 79%

- EE: 80% to 89%

- B 90% to 100%

In addition, the storage information and the resource information of CPU/GPU can be checked with a tooltip.'3

*1  When setting a language other than Japanese for a display language, the MITSUBISHI ELECTRIC FA Global website is displayed in
English.

*2 The information of a drive where this product is installed is displayed.

*3 The GPU memory information is displayed when a command line utility for managing NVIDIA GPU devices is available.
When the utility is not available, "-" is displayed for the GPU memory information.
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Bl Notification list

Among events or errors that occurred in a project to which a signed-in user is allowed access, the events or errors that are not
checked by the user are notified. (Maximum 1,000 notifications)

When the number of notifications exceeds 1,000, up to 1,000 notifications are displayed from the newest one.

Window.

Click [ (Notify) on the main bar. (I=5~ Page 39 Main bar)

View event/error history list

Delete all

Task start success
©  Jatsansucess X

2023/08/28 12:57:08

— (1)
@ Al model threshold setting X
2023/08/28 12:51:53
Displayed.items
Item Description
[View event/error history list] button Click this to display the event/error history screen in another tab.
=~ Page 173 EVENT/ERROR HISTORY CHECK
(1) Notification list Events or errors that are not checked by the user are displayed.
. @: Information
+ /\: Warning
. o: Error

By clicking a notification, the event/error history screen which displays the details of a corresponding event or error is
displayed in another tab.™

=~ Page 173 EVENT/ERROR HISTORY CHECK
A notification is deleted from the list by clicking )4 (Delete).

[Delete all] button Click this to delete all notifications.

*1  The clicked notification will be deleted from the notification list.

Side bar

This is an area displayed in the left part of the following screens when a project is open.
Icons for transitioning to respective management screens (data sets, Al models, tasks) are displayed.
» Data set management screen/Data set setting screen

» Al model management screen/Al model setting screen/Al model validation screen
» Task management screen/Task setting screen

Displayed.items

Item Description
> (Expand) € (Collapse) Click this to expand or collapse the side bar.
£ (Data set) Click this to open the data set management screen.

=5~ Page 65 Data Set Management Screen

® (Al model) Click this to open the Al model management screen.
=5~ Page 83 Al Model Management Screen

B (Task) Click this to open the task management screen.
=5~ Page 118 Task Management Screen
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Content area

This is an area where contents of a screen are displayed.

B Expanding the header

The following operations can be performed by clicking *, (Expand) for expanding the header.

» Searching

+ Switching to show or hide
* Filtering

Searching

Lines including an entered character string can be searched for. (Characters are not case-sensitive.)

Data in all columns is searched including hidden columns.

[Ex]

[Q sample }Q— (a)
D Setting name T Comment Creation date and time Last update date and time Last updater
affc affc affc a3 affc
O Project_sample 2023/07/20 10:04 2023/08/28 18:05 Userl
(a) Enter a character string.
Switching to show or hide
A column can be shown or hidden.
Select the checkboxes of columns to be shown, and unselect the ones to be hidden.
a &
[J setting name 4 Comment Creation date and time Last update date and time Last updater
affe o o afl afl
Q]
Comment
|:| Setting name T Comment Creation date and time Last update da D Size (MB)
e s s o Creation date and time —— (b)
Last update date and time
[0 Projeci_oo1 2023/07/13 14:16 2023/08/29 09
[] Lastupdater
O Project o002 2023/07/14 13:19 20230821184 [ Cregtor
(a) Click &,

(b) Select the checkbox of a column to be shown, and unselect the one to be hidden.
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Filtering
Lines can be filtered by setting a condition and character string. (Characters are not case-sensitive.)

[Ex]

Q o
D Setting name Comment Creation date and time Last update date and time Last updater
(a) i ik aflc e
D aflc Contains the specified value 2023/07/13 14:18 2023/08/29 09:20 User1
M Does not contain the specified value
D 2023/07/14 1319 2023/08/21 16:29 Usert
M Starts with the specified value
(b) _
D af Ends with the specified value 2023/08/01 14:54 2023/08/28 12:51 Useri
= Equals the specified value
D } 2023/08/28 18:43 2023/08/29 09:20 Usert
== Does not equal the specified value
Q ©
[ setting name Comment Creation date and time Last update date and time Last updater
D Project_sample 2023/07/20 10:04 2023/08/28 18:05 Userl

(a) Click the filter icon.
(b) Specify a condition.
(c) Enter a character string.

Closing the operation screen

The operation screen can be closed by closing the browser or tab where the operation screen is opened.

Considerations

B When a network failure occurs
When a network failure occurs between an operation terminal and the learning machine or inspection machine, the request

that is sent just before the failure (such as starting learning and starting a task) continues to be processed without interruption.
After the failure is recovered, acquire the latest information of the learning machine or inspection machine by refreshing the
browser on the operation terminal, and restart the operation.

B When operating screens
This product does not support to operate screens using multiple tabs on a web browser to be used. The operation is not

guaranteed when operating screens with multiple tabs open (excluding a tab that is opened when executing a function such
as task monitor).

B When terminating an operation screen
When learning is being performed or any tasks is running, the processing continues in the background even after the

operation screen is closed.
To prevent processing from continuing in the background, stop learning or the task before closing the operation screen.
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6 USER ACCOUNT

This chapter explains user accounts.

User types

The following table shows the type of user accounts.

Type

Description

Maximum number of
settings

Administrative user

A user account that can access all projects and has the administrator authority.
The following operations can be performed in the user management screen: adding and deleting a user
account, changing*1 a user type, and setting access authority for a standard user.

Standard user

A user account that can access specific projects.
Only browsing is allowed in the user management screen.

16

(The total number of
administrative users and
standard users)

*1 The user type of the user itself cannot be changed.

Precautions

Data cannot be restored if all users forget a password.
It is recommended to backup data frequently by using the export function.
[Z=~ Page 51 Exporting and Importing Procedure for a Project
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6.1 Creation Procedure for a User Account

This section shows the procedure for creating a user account.
1. Create a new user account. (=="Page 44 Creating a new user account)

2. Setaccess authority for a user account ([~ Page 45 Setting access authority for a user account)

Creating a new user account

The following shows the procedure for creating a new user account.

Operating procedure

1. Clickthe [New] button in the user management screen. (=5~ Page 47 User Management Screen)

@ User management

2. Set the user account information, and click the [OK] button.

Create new user account

User ID |
@® Administrative user
QO Standard user
Password
Check
password
Comment
Cancel
Item Description
User ID Set a user ID (1 to 32 characters).
Administrative user/Standard user Select a user type.
Password Set a password (8 to 64 characters).
Check password Enter the password again for verification.
Comment Set a comment (0 to 1024 characters).
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Setting access authority for a user account

The following shows the procedure for setting the access authority of a standard user to each project.
For details on access authority, refer to the following:
[=5~ Page 46 Access authority

Operating procedure

1. Select a standard user in the user management screen, and click the [Authority setting] button. (=5~ Page 47 User
Management Screen)

@ User management
© New  Edit @ De\ete

B userDy

2. Selecta project to which the user is allowed access, and turn ON the access authority setting switch as indicated in (1).

Autharity setting of User3

Please set the access authority for each project.

Setting name Existence of authori Comment
Project_002 Not exist
Project_003 Not exist

Access authority to the project
1 —=9]

Please set the access authority for each function in the project
Data set

@® Read (O Full control

Al model

® Read () Full control

Task

(® Read and execute () Full control

“ Ganee!

3. Setaccess authority for each setting (data sets, Al models, and tasks), and click the [OK] button.”!
*1  For the run-time license, access authority cannot be set to data sets and Al models.

Pointp

Access authority can also be set for a project from member settings. (=5~ Page 50 Setting Members)
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Access authority

The following shows the types of access authority.

Access Access authority to each Description

authority to setting

project

Authorized Full control All contents of a project can be browsed and any operations can be performed in the project.'1

(Data set, Al model, and task)

Read A partial content of a project can be browsed."?
(Data set and Al model)

Read and execute A partial content of a project can be browsed and some operations can be performed for the
(Task) project.”2"3
Not authorized A project cannot be browsed.

*1 For a standard user, some items cannot be browsed and operated. (==~ Page 46 Menu display for access authority)
*2 The following screens can be browsed:

For data sets: Management screen and property

For Al models: Management screen, property, and Al model validation screen

For tasks: Management screen, property, task monitor screen, inspection result history check screen, and auto start setting screen.
*3 The following operations can be performed: starting and stopping tasks.

B Menu display for access authority

Menu items displayed in each management screen (data sets, Al models, and tasks) differ depending on the type of access
authority and a user.

—: Not displayed, O: Displayed

Item Access authority
Read/Read and execute Full control (standard user) Full control (administrative
user)
New — O O
Edit — O O
Duplicate — O O
Delete — O O
Al model validation O O O
Start O O O
Stop O O O
Task monitor O O O
Auto start setting O O O
Inspection result history O O O
Import — — O
Export — — O
Deploy — O O
Property O O O
Point}’

Some settings and items cannot be browsed and operated depending on the license type. For details, refer to

the following:

(=5~ Page 19 Operations available for each license
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6.2

User Management Screen

This section shows the screen for creating and managing user accounts.

Window.

Click a user ID on the main bar, and select [User management]. (==~ Page 39 Main bar)

@ User management

© New 4 Edit W Delete 2% Authority setting
(1 )_ = User ID Creation date and time Last update date and time User type Comment
D User1 2023/07/13 14:04 2023/08/29 16:57 Administrative user
User2 2023/07/14 11:44 2023/07/14 15:44 Standard user
D User3 2023/07/20 16:04 2023/07/20 16:04 Standard user

o—(=]

Displayed.items

Item Description
New Click this to create a new user account.
[~ Page 44 Creating a new user account
Edit Click this to edit the information of the selected user account.
=5~ Page 48 Editing a user account
Delete Click this to delete the selected user account.
Authority setting Click this to set access authority for the selected user account (a standard user).

[~ Page 45 Setting access authority for a user account

(1) User account
list

User ID

Auser ID is displayed.

Creation date
and time

The date and time when a user account was created is displayed.

Last update date

The date and time when user account information was last updated is displayed.

and time
User type A user type is displayed. (==~ Page 43 User types)
Comment A set comment is displayed.

(2) Number of settings

The number of created user accounts and the maximum number of user accounts that can be created are displayed.

6 USER ACCOUNT
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Editing a user account
The following shows the procedure for editing the user account information.

Window.

Select a user account in the user management screen, and click the [Edit] button. (=5~ Page 47 User Management Screen)

Edit user account

O Administrative user

(® Standard user

Comment

m cancel

Displayed.items

Item Description

Administrative user/Standard user Select a user type.*1
Set a comment (0 to 1024 characters).

Comment

*1  The user type of the user itself cannot be changed.
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[ PROJECT

This chapter explains projects.

A series of data required for learning and inspection is managed in each 'project.’

Users who can access a project can be set by configuring member settings. In addition, authority to access each setting (data
sets, Al models, and tasks) can be set for a user. (==~ Page 50 Setting Members)

Projects are managed individually in both of the learning machine and inspection machine. However, editing learning-related
functions is restricted in the inspection machine.

Multiple users can operate a project and each setting of the project at the same time. A message appears if the project and its
settings become inoperative while the operation conflicts with another operation.

7.1 Creation Procedure for a Project

This section shows the procedure for creating a project.
1. Create anew project. (==~ Page 49 Creating a new project)

2. Set project members. (=5~ Page 50 Setting Members)

Creating a new project

The following shows the procedure for creating a new project.

A created project can be accessed only by the administrative user and a user who created the project.

Point/©

« A created project can also be duplicated.

[=5~ Page 55 Project Management Screen

» Users to be allowed to access a project can be added in member settings.
[Z=~ Page 50 Setting Members

Operating procedure

1. Click the [New] button in the project management screen. (I~ Page 55 Project Management Screen)

@ Project list

2. Setthe project information, and click the [OK] button.

Create new project

Name

New project
Comment
n Cancel
Item Description
Name Set a project name (1 to 32 characters).
Comment Set a comment (0 to 1024 characters).
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Setting Members

This section shows the procedure for setting users who can access a project.

Only the administrative user can set members. (=5~ Page 43 User types)

In addition, the administrative user can set the access authority of a member for each project setting (data sets, Al models,
and tasks).

For details on access authority, refer to the following:

[=5~ Page 46 Access authority

Operating procedure

1. Selecta project in the project management screen, and click the [Member] button. (=5~ Page 55 Project Management
Screen)

@ Project list

© New Ii Duplicate J§ Delete B Property

= Setting name ™ Comment

Project_001

2. Select a user who is allowed to access the project and turn ON the access authority setting switch as indicated in (1).

Member of Project_001
Project member

User ID Existence of User type Comment

User1 Exist administrator

User3 Not exist standard

Access authority to the project

Access authority per member
Data set

@® Read () Full control

Al model

® Read (O Full control

Task

(® Read and execute () Full control

“ cance!

3. Setaccess authority for each setting (data sets, Al models, and tasks), and click the [OK] button. "

*1  The access authority of the administrative user cannot be changed from "Full control."
*2  For the run-time license, access authority cannot be set to data sets and Al models.

2

Pointp
Access authority can also be set for a project from the user management screen. ([<5~ Page 45 Setting
access authority for a user account)
7 PROJECT
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7.2 Exporting and Importing Procedure for a Project

This section shows the procedure for using a created project in another environment by exporting and importing the project.
A project can be exported and imported into another environment as a new project or as settings of an existing project.
Only the administrative user can export or import projects using any of the following screens:

* Project management screen

» Data set management screen
* Al model management screen
» Task management screen

Point ;>

» Data must be exported or imported in a project unit even when exporting or importing only a setting (data
sets, Al models, or tasks).

A project file is not protected by a password when exporting it. Project files can be imported without
limitation in the environment where this product can be used. Therefore, the files must be handled carefully.
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Export

The following shows the procedure for exporting a project by using the project management screen as an example.

Operating procedure

1. Selecta project in the project management screen, click : (Other options), and select [Export]. (=5 Page 55 Project
Management Screen)

@ Project list

@ New [ Duplicate W Delete 2% Member B Property

+8 Import

B setting name 1 Comment Creation date and time Last update date and time Last updater E» Export

Project_001 2023/07/13 14:16 2023/08/29 13:11 User1

2. Select the checkbox of data to be exported, and click the [OK] button.

Export setting

~ Data set

B Setting name 4 Size (MB) Last update date and Comment 0
Data set_001 29382 2023/09/01 11:55

D Data set_002 1602.7 2023/09/01 15:16 S
~ Al model

B Setting name 4 Size (MB) Last update date and Comment 0
Al model_001 53 2023/08/29 19:15

D Al model_002 53 2023/08/29 19:15 S
~ Task

B Setting name 4 Size (MB) Last update date and Comment 0
Task_001 0 2023/09/01 12:47

D Task_002 0 2023/09/01 15:23

Automatically select the data set referenced by the Al model

Automatically select the Al model referenced by the task

“ caneel

3. Click the [OK] button.

A Export

The following settings will be exported. Are you sure you want to continue?
(Total size: 2991.2 MB)

- Data set

Data set_001

- Al model

Al model_001

- Task

Task_001

n cance!

A project file with the name '((project name).aivi)' is exported.

Pointp

« A project file is output by the download function of a web browser.

» Windows has a limit of the path length; therefore, a file name is shortened by a web browser. In addition,
when a shortened file name is duplicate, the name is also changed according to the specifications of the
web browser function.

7 PROJECT
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Import

The following shows the procedure for importing a project by using the project management screen as an example.

Operating procedure

1. Click : (Other options), and select [Import] in the project management screen. (=5~ Page 55 Project Management
Screen)

@ Project list

@ New [ Duplicate W Delete 2% Member B Property

+8 Import

= Setting name Comment Creation date and time Last update date and time Last updater g" Export
Project_001 2023/07/13 14:16 2023/08/29 13:11 User1
2. Selecta project file ((project name).aivi) to be imported, and click the [Open] button.

3. Select the method for importing the project file, and click the [OK] button.
Import setting

O Create a new project

@ Import the setting to the existing project

mport destination project

Project_001 -
Cancel
Item Description
Create a new project*1 Select this to create a new project which includes settings of an import target.
Import the setting to the existing Select this to create settings of an import target as new settings in a project selected in "Import destination project."*2
project

*1 Cannot be selected when the number of projects in the project management screen reaches the maximum.
*2 When importing settings from a screen other than the project management screen, an open project is set for "Import destination project.”

Pointp

After importing a project, it is recommended to change its task name to the name which is unique to the import
source project and import destination project.

The inspection result history of a task is saved into a folder with the name of the task. Therefore, the
inspection result history of a corresponding task can be easily identified from its folder name even when using
settings including the inspection result history setting as they are (except for the task name).
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Precautions

B When importing a project file exported without including settings which are referenced by

each setting (data sets, Al models, and tasks)
When a data set referenced by an Al model is not included

» The status of the imported Al model becomes the same as that of when the model is exported.
» Reference to the data set is deleted in the imported Al model. (It is not referenced even when a data set with the same
name exists in the import destination.)
» The following information related to the data set is deleted:
Al model management screen: "Data set name" and "Data at Al model generation"
Al model validation screen: "Data set" in 'Detailed information' and "File name" and "Label name" in 'Inference result.'
When an Al model referenced by a task is not included
» The status of the imported task becomes 'Editing' regardless of the status when the task is exported.

» Reference to the Al model is deleted in the imported task. (It is not referenced even when an Al model with the same name
exists in the import destination.)
» The Al model setting of the Al model execution block is changed to an unconfigured state.

B When importing a project file including settings referenced by each setting (data sets, Al

models, and tasks)
» To import a project file including the referenced settings, these settings must also be selected together with the project file

when exporting the file. Note that the settings are not referenced on import when exporting each of the settings individually.
» When a data set referenced by an Al model is imported to the import destination where the same data set name exists, the
imported data set name is renamed. The imported Al model refers to the renamed data set.
* When an Al model referenced by a task is imported to the import destination where the same Al model name exists, the
imported Al model name is renamed. The imported task refers to the renamed Al model.

B When closing the browser while importing a file
Importing an import target file fails if reading the file is not completed.
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7.3  Project Management Screen

This section shows the screen for creating and managing projects.

Window.

Click a product name (-project name) on the main bar or H| (Project). ({5~ Page 39 Main bar)

@ Project list

@ New [ Duplicate W Delete 2% Member B Property

(1) — = Setting name T Comment Creation date and time Last update date and time Last updater
Project_001 2023/08/29 18:36 2023/08/29 19:20 User1
D Project_002 2023/08/30 11:42 2023/08/30 12:57 Usert
D Project_003 2023/08/30 13:02 2023/08/30 13:02 Usert

@

Displayed.items

Item Description

New Click this to create a new project.
=~ Page 49 Creating a new project

Duplicate Click this to duplicate a selected project.

For the contents of the duplicated project, refer to the following:

=5~ Page 56 Behavior when duplicating a project

If the duplication fails when multiple projects are selected, the duplication of a project which failed to be duplicated and
subsequent projects will be canceled. (If the number of projects after duplication exceeds the maximum number, the
duplication of all projects will be canceled.)

Delete Click this to delete a selected project.
Even if the deletion fails when multiple projects are selected, the projects will be deleted except the failed ones.

Member Click this to set members of a selected project. (==~ Page 50 Setting Members)
Property Click this to check or change the properties of a selected project.
==~ Page 57 Project properties
E (Other Import Click this to import a project created in another personal computer.
options) Settings that are already created in a project will not be deleted even if the import fails during the process.

==~ Page 53 Import

Export Click this to export a project so that it can be utilized in other personal computers.
==~ Page 52 Export

7 PROJECT
7.3 Project Management Screen 55



56

Item

Description

(1) Project list"! Setting name

A project name is displayed.

The following screen appears by clicking a project name.

« Development license: Data set management screen (1= Page 65 Data Set Management Screen)
* Run-time license: Task management screen (1= Page 118 Task Management Screen)

Comment

A set comment is displayed.

Size™

The file size™ of a project is displayed.

Creation date
and time

The date and time when a project was created is displayed.

Last update date
and time

The last date and time when a project was updated is displayed.

The latest one among the following dates and times is displayed:

« Time when a project was newly created

* The latest one among the update time of a user account™, data set, Al model, or task (including that of when a
project was imported)

« Time when a user account, data set, Al model or task was deleted

This item is not updated by the following operations:

« Editing the name or comment for a project

« Exporting a project

« Editing the name or comment of a data set, Al model, and task

When duplicating a project, the last update date and time is inherited from the duplicate source project. (After that, the

date and time is updated according to the update status of the duplicated project.)

Last updater

The ID of a user who last updated a project is displayed.

Creator 2

The ID of a user who created a project is displayed.

[Open] button

« For the development license: Click this to open the data set management screen of the selected project. (==~ Page
65 Data Set Management Screen)

* Run-time license: Click this to open the task management screen of the selected project. ({5 Page 118 Task
Management Screen)

(2) Number of settings

The number of created projects and the maximum number of projects that can be created are displayed.

*1  Projects to which the user is not authorized to access are grayed out.
*2 Displayed by expanding the header.
=~ Page 41 Expanding the header
*3 This is the sum of data size of settings (data sets, Al models, and tasks) included in a project.
*4  Time when either of the following operations is performed is displayed:

-Adding or deleting a member

-Changing settings of a user in a member group

Behavior when duplicating a project

Contents of a duplicated project are changed as follows:

Item Description

Setting name A three-digit number with zero padding is added to the end of the setting name of the duplicate source.

The initial value '(001)' is added to the end of the setting name and it is incremented to prevent the name from being duplicated
with other projects.'1

If the setting name exceeds the maximum number of characters (32 characters) after duplication, characters after the first 27
characters are deleted from the name and the number is added.

Creation date and time It is changed to the date and time when the project is duplicated.

Others They are not changed from the duplicate source.

*1 Characters are not case-sensitive when checking duplication of names.
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Project properties

The following operations can be performed: changing the name and comment of a project and checking the property

information.

Window.

Select a project in the project management screen, and click the [Property] button. (=5~ Page 55 Project Management
Screen)

Property of Project_001

Name

Project_001
Comment
Creation date and time 2023/07/13 02:16
Last update date and time 2023/08/29 01:11
Size (MB) 6103.6
Last updater Useri
Creator Userl

n canee!

Displayed.items

Item Description

Name Set a project name (1 to 32 characters).
Comment Set a comment (0 to 1024 characters).

(1) Property information The property information of a project is displayed.
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8 DATA SET

This chapter explains data sets.
Data sets can be used only with the development license.

8.1 Data Set

A data set is a group of image data (and information) required for generating an Al model.
It is created by registering image data, adding labels, and setting pixel marking according to the intended use of an Al model

to be generated.

Labels

Image data can be managed by adding labels to the data to categorize it into groups (learning or validation) and to distinguish
defective or non-defective products according to the inspection purpose.
Adding labels is required regardless of an Al engine*1 to be used.

*1 An Al engine is a system that learns image data to generate an Al model. For details, refer to the following:
=~ Page 73 Al engine

Inspection purpose Example of a label to be set
Determining defective products Add labels such as 'Non-defective product’ and 'Normal product' for the image data of the prepared non-defective
products.

For the image data of defective products, add labels such as 'Defective product' and '‘Abnormal product.'

Identifying error locations Add labels such as 'Scar' and 'Dirt' according to an error type. (After adding labels, set pixel marking for each piece of
image data.)

Pixel marking

Pixel marking is used for distinguishing between normal and error locations on images of defective products.
It is required when using an Al engine for 'Defective point detection.'
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8.2 Creation Procedure for a Data Set

This section shows the procedure for creating a data set.

1. Create a new data set. (=5~ Page 59 Creating a new data set)

2. Setadata set. (==~ Page 60 Setting a data set)

Creating a new data set

The following shows the procedure for creating a new data set.

Point >

A data set can also be created by duplicating a created data set.
[~ Page 65 Data Set Management Screen

Operating procedure

1. Click the [New] button in the data set management screen. (I~ Page 65 Data Set Management Screen)

)g Data set list

2. Set the data set information, and click the [OK] button.

Create new data set

Name
New data set
Comment
Item Description
Name Set a data set name (1 to 32 characters).
Comment Set a comment (0 to 1024 characters).
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Setting a data set

Registering image data to be used for generating an Al model, adding labels, and setting pixel marking (as necessary) are
required.
The following shows the procedure for setting a data set.

Operating procedure

1. Selecta target data set in the data set management screen, and click the [Edit] button. (=5~ Page 65 Data Set
Management Screen)

9 Data set list
(+] New.|i Duplicate [§ Delete

Setting name Number of ima

Data set_001 L]

2. Register image data. (=5 Page 61 Registering image data)
3. Add labels. (== Page 62 Adding labels)
4. set pixel marking. (=5~ Page 63 Setting pixel marking)
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Registering image data

The following shows the procedure for registering image data to be used for a data set when generating an Al model.

Operating procedure

1. Selecta label to be added to image data in "Label" of the data set setting screen. (==~ Page 68 Data Set Setting Screen)

@ Label Image list
+ +
Label name Number of
images -
'
( All images 0 ‘ H
H
'
No label 0 E
'
H
Abnormallmage 0 H
H
H
Normallmage 0 i
L]

2. Click + (Add) in "Image list," and select [Select folder] or [Select file] to import an image file(s).

@ Label Image list
:
Label name Number of

images Select folder
‘ All images 0 | Select file
Point/©

An image file(s) or a folder can be imported by dragging and dropping it (them).

3. When selecting "All images" in the label list, select whether to add labels to the image data, and click the [Add] button.

Label setting

(® Attach label

D

(O Attach label from the folder name
- If there are subfolders in the selected folder, the folder names are concatenated
with _ (underscore)
- Up to 255 characters can be set in a label name. If the label of the folder name
exceeds 255 characters, the 256th character and subsequent characters are
automatically cut off.

(O Not attach label

Cancel

Item Description

Attach label Select this to add a label to the imported image data.
Click €D and select a label to be added to the image data.
A new label can be added by entering a label name (1 to 255 characters) in the text box.

1

Attach label from the folder name” Select this to add the selected folder name as the label name of the imported image data.

Not attach label Select this to add labels to the imported image data later.

*1 Can be selected when a folder is to be imported.

Precautions

When image data with the same name is already registered, the four-digit numbers which are not duplicated with others are
added to the end of the file name to be registered.
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Adding labels

The following shows the procedure for adding labels to the registered image data.
It is not required when labels were already added at the time when the image data is registered.

Operating procedure
B Adding a label

The following shows the procedure for adding labels to be added to image data.

1. Click + (Add) in "Label" of the data set setting screen. (==~ Page 68 Data Set Setting Screen)

@ Label M Image list
:
Label name Number of
images A —
1
‘ All images 0 | H
1
n

2. Setalabel name (1 to 255 characters), and click the [Add] button.

Add label

B Selecting a label

The following shows the procedure for adding the added labels to image data.

1. Click € in the data set setting screen and select a label to be added. (==~ Page 68 Data Set Setting Screen)

W Label Image list
+ +
Label name Number of
images
‘ All images 200 ‘
No label 0
Abnormallmage 0
good 200
Normallmage 0

8 DATASET
8.2 Creation Procedure for a Data Set



Setting pixel marking

The following shows the procedure for setting normal and error locations by drawing dots on image data. This is to detect

error locations using Al.
Error locations can be detected by marking only a few pixels on the normal and error locations of image data.
Operating procedure

1. Click image data for which pixel marking is to be set in "Image list" of the data set setting screen. (<5~ Page 68 Data Set
Setting Screen)

@ Label Image list

+ 72 B +
Label name Number of

images
All images 260
No label 0
Abnormallmage 0
color 20

| color o color & color &

good 200
Normallmage 0
reverse 20
scratches 20

color @ color @ color @

2. Turn ON "Pixel marking mode."

© Label M mage ( Pixel marking mode  } )ﬂ
s or ;
Label name Number of

3. Select the type of pixel marking (normal location or error location).

@ Label M Image Pixel marking mode @) /# Operation setting
co
Sk¥ | <% Image movement
Label name Number of hd Y
images . =]

Normal location -
All images 260 4
No label 0 /' Emor location L -
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4. Draw dots on the image data by clicking or dragging on the image.

@ Label M Image Pixel marking mode @i} /' Operation setting
+ 7 u - 4B % Image movement
Label name Number of hd
images
9 ¢/ Nomal location L] -
All images 260
No label 0 ‘ # Error location u -
Abnormallmage 0
g o/ Thickness of Moderate ~
color 20 ALY
good 200 O Eraser Moderate ~
Normallmage 0 Scale
reverse 20 > 0@ © 25%
scratches 20 @ Image information
File name
0001.bmp

Update date and time
2023/01/18 15:27

Pixel marking mode
Not set

Point/®

Up to 5,000 dots can be drawn on each piece of image data.

5. click @ (Save).

W Label M mage Pixel marking mode @i
R - 2@
Label name Number of
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8.3 Data Set Management Screen

This section shows the screen for creating and managing data sets.

Window.

Click & (Data set) on the side bar. (=5~ Page 40 Side bar)

)g Data set list

© New  Edit [ Duplicate W Delete B Property

)

-
= Setting name ™ Number of ima. Number of pixe Size (MB) Representative. . Last update da. Last updater Comment
Data set_001 260 15 3473.8 . 2023/08/29 15:56 User1
[0 Dataset 002 20 0 267.3 . 2023/08/29 15:53 User1
D Data set_003 20 [ 267.3 . 2023/08/29 15:53 User1
(1) —
L J
@ —@1e)
Displayed.items
Item Description
New Click this to create a new data set.
=5~ Page 59 Creating a new data set
Edit Click this to edit the selected data set.
=5~ Page 68 Data Set Setting Screen
Duplicate Click this to duplicate the selected data set.
For the contents of the duplicated data set, refer to the following:
[~ Page 66 Behavior when duplicating a data set
If the duplication fails when multiple data sets are selected, the duplication of a data set which failed to be duplicated
and subsequent data sets will be canceled. (If the number of data sets after duplication exceeds the maximum number,
the duplication of all data sets will be canceled.)
Delete Click this to delete the selected data set.
Even if the deletion fails when multiple data sets are selected, the data sets will be deleted except the failed ones.
Property Select this to check or change the properties of the selected data set.
=~ Page 67 Data set properties
E (Other Import Select this to import a data set created in another personal computer.
options) Settings that are already created in a project will not be deleted even if the import fails during the process.

==~ Page 53 Import

Export

Select this to export a data set so that it can be utilized in other personal computers.
==~ Page 52 Export
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Item

Description

66

(1) Data set list

Setting name

A data set name is displayed.
The data set setting screen appears by clicking the data set name.
[~ Page 68 Data Set Setting Screen

Number of
images

The number of images which have been registered in a data set is displayed.

Number of pixel
marking settings

The number of images for which pixel marking is set in a data set is displayed.

Size (MB)

The file size™ of a data set is displayed.

Representative
image

Among image data registered in a data set, the image data which has the latest update date and time is displayed.

Label name™ A label name set in a data set is displayed.
Number of The number of labels set in a data set is displayed.
labels 2

Creation date
and time™

The date and time when a data set was created is displayed.

Creator 2

The ID of a user who created a data set is displayed.

Last update date
and time

The last update date and time™ of a data set is displayed.

Last updater

The ID of a user who last updated a data set is displayed.

Comment

A set comment is displayed.

[Create Al model] button™

Click this to create an Al model for which the selected data set is used.

(2) Number of settings

The number of created data sets and the maximum number of data sets that can be created are displayed.

*1 The file size is the same as that of a data set setting in a project file for export.
*2 Displayed by expanding the header.
=~ Page 41 Expanding the header
*3 ltis not changed even when changing the properties.
*4 Displayed when one piece of image data or more is registered in the selected data set.

Behavior when duplicating a data set

Contents of a duplicated data set are changed as follows:

Item

Description

Setting name

A three-digit number with zero padding is added to the end of the setting name of the duplicate source.

The initial value '(001)' is added to the end of the setting name and it is incremented to prevent the name from being
duplicated with other data sets.

If the setting name exceeds the maximum number of characters (32 characters) after duplication, characters after the
first 27 characters are deleted from the name and the number is added.

Creation date and time

It is changed to the date and time when the data set is duplicated.

Others

They are not changed from the duplicate source.
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Data set properties

The following operations can be performed: changing the name and comments of a data set and checking the property

information.

Window.

Select a data set in the data set management screen, and click the [Property] button. (<5~ Page 65 Data Set Management
Screen)

Property of Data set_001

Name
Data set_001

Comment

Creation date and time : 2023/08/29 15:39

Update date and time : 2023/08/29 15:56

Size (MB) : 3473.8(MB)

Number of images : 260(Piecas)

Number of pixel marking 15(Pieces) (1 )
settings :

Last updater : Userl

Creator : Userl

n canee!

Displayed.items

Item Description

Name Set a data set name (1 to 32 characters).

Comment Set a comment (0 to 1024 characters).

(1) Property information The property information of a data set is displayed.
Point />

The last update date and time of a data set is not changed even when changing a name and comment.
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8.4 Data Set Setting Screen

This section shows the screen for registering, editing, or visualizing image data.

Window.

Select a data set to be set in the data set management screen, and click the [Edit] button. (=5~ Page 65 Data Set
Management Screen)

M @ (3)

g Data set list > Data set 001

@ Label M Image list Y Filter
+ images are selected = Cancel selectio Y piclname
Label name Number of
images
All images 260
‘ Y @ ‘ Update date and time
No label 0
o e Start
Abnormalimage 0
color 20 @ - )
good 200
End
Normallmage 0
reverse 20
scratches 20 Pixel marking mode
® Al
O Display only the items that
have already been set
Display only the items that

have not been set

-
1 - 100 (Out of 260) > >l Clear

Displayed.items

Item Description

Label — Image data displayed in the image list is switched by selecting a label name.
An icon is displayed together according to the following cases:

. @: When image data for which pixel marking is set is included

. C): When image data is being registered or deleted

+ (Add) Click this to add a label(s) to be added to image data. (Up to 16 labels)
=~ Page 62 Adding a label

7 (Edit) Click this to edit the selected label name (1 to 255 characters).
i (Delete) Click this to delete the selected label.
(=) (Processing stop) Click this to cancel registering or deleting image data.
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Item

Description

Image list

=+ (Add)’

Click this to register image data.
=5~ Page 61 Registering image data

@ (Pixel marking mode)™?

Click this to set pixel marking for the selected image data.
=5~ Page 63 Setting pixel marking

B (Delete)?

Click this to delete the selected image data.

(2) Select all button 2

Select this to switch the selection status (all selected or not selected) of image data in all
pages.

[Select] button
[Cancel selection] button

Click either of these buttons to enable or disable the selection of image data in the image list
indicated in (1).

« Select: To enable the image selection mode (a state where image data can be selected).

« Cancel selection: To unselect image data in all pages and disable the image selection mode.

Y (Filter)

Click this to switch the display status of the input field for filtering conditions.

(1) Image list

Image data is displayed in a list.

@ is displayed for image data for which pixel marking is set.

By clicking a piece of image data when the image selection mode is disabled, the display is
switched to the enlarged image display.

[~ Page 70 Enlarged image display

In the image selection mode, multiple pieces of image data can be selected by clicking each
piece of the data with held down.

(3) Label selection

Click €9 and select a label to be added to the image data.

A new label can be added by entering a label name (1 to 255 characters) in the text box.
When selecting multiple pieces of image data and adding a label with the text box, the label is
added to all the selected image data.

Filter

File name

Specify the file name of image data to be filtered.

Update date and time

Specify the update date and time of image data.
« Start: Specify an update date and time to search from.
* End: Specify an update date and time to search to.

Pixel marking mode

Specify the setting status of pixel marking.

« All: All image data is displayed regardless of the setting status of pixel marking.

« Display only the items that have already been set: Only image data with pixel marking
settings is displayed.

« Display only the items that have not been set: Only image data without pixel marking
settings is displayed.

[Apply] button

Click this to filter images by set conditions.

[Clear] button

Click this to clear set conditions.

*1

Displayed when the image selection mode is disabled and when image data is not being registered or deleted.

*2 Displayed when the image selection mode is enabled.
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Enlarged image display

The following shows the screen for displaying an enlarged image.

Window.

Click image data in "Image list" when the image selection mode is disabled in the data set setting screen.

(M
M Image Pixel marking mode 1B # Operation setting
[ ] 44 Image movement
( )
Scale
oe © 21%
<
@ Image information
File name
0154.bmp
Update date and time
2023/01/18 15:30
- N =/ Pixel marking mode
Not set
7 5 Label
good
g — I J
) (©)
Displayed.items
Item Description
Image Pixel marking Turn ON or OFF the switch to change the display.

mode

* ON: Pixel marking mode (I==" Page 71 Pixel marking settings)
» OFF: Enlarged image display (this screen)

B (Delete)

Click this to delete image data displayed in the image (1).

[Return to image
list] button

Click this to return to the image list.
==~ Page 68 Data Set Setting Screen

(1) Image

Image data is displayed enlarged.

(2) Thumbnail list

Image data to be displayed in the image (1) can be selected.

Image data displayed in the list is as follows:

» When switching to the enlarged image display from the image list, all image data in the image list is displayed.

* When switching to the enlarged image display from the pixel marking setting display, all image data in the thumbnail
list of the pixel marking setting display is displayed.

Operation setting

Image movement

Select this to move image data by dragging the data.

Scale Image data is enlarged or reduced.
Image information The information of image data is displayed.
Select a label to be attached to image data from the label selection list indicated in (3).
A new label can be added by entering a label name (1 to 255 characters) in the text box.
8 DATASET
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Pixel marking settings

The following shows the procedure for setting pixel marking for image data.

Image data with pixel marking settings can be used for generating an Al model for defective point detection.

Window.

Turn ON "Pixel marking mode" in the enlarged image display of the data set setting screen.

(1)

Pixel marking mode

9 #" Operation setting

Return to image I +4» Image movement

/' Normal location L] v

* Emor location = -

# Thickness of
marking

Moderate ~

O Eraser Moderate ~

Scale
> o@®

@ Image information

o 25%

File name
0002.bmp

Update date and time
2023/01/18 15:28

Pixel marking mode
Already set

Displayed.items
Item Description
Image Pixel marking Turn ON or OFF the switch to change the display.

mode

* ON: Pixel marking mode (this screen)
» OFF: Enlarged image display ([~ Page 70 Enlarged image display)

[Return to image

Click this to return to the image list."

list] button [~ Page 68 Data Set Setting Screen
= (Return) Click this to return to the previous state of an operation when any of the following operations is performed:
+ Setting dots on normal locations
« Setting dots on error locations
* Eraser
* Clear
& (Clear) Click this to clear all pixel marking settings configured for image data being displayed.
a (Save) Click this to save pixel marking settings.

(1) Pixel marking
setting area

Pixel marking can be set for image data being displayed.
=~ Page 63 Setting pixel marking

(2) Thumbnail list

Image data to be displayed in the pixel marking setting area (1) can be selected.”

Image data displayed in the list is as follows:

» When switching to the pixel marking setting display from the image list, image data selected in the image list is
displayed.

» When switching to the pixel marking setting display from the enlarged image display, all image data in the thumbnail
list of the enlarged image display is displayed.
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Item

Description

Operation setting

Image movement

Select this to move image data by dragging the data.

Normal location™

Select this to set pixel marking, which represents a normal location, for image data.
The color of marking can be changed from the list.

Error location 2

Select this to set pixel marking, which represents an error location, for image data.
The color of marking can be changed from the list.

Thickness of

Select this to set the thickness of a dot for marking pixels.

marking

Eraser Select this to remove pixel marking by dragging the eraser.
The width of the eraser can be selected from the list.

Scale Image data is enlarged or reduced.

Image information

The information of image data is displayed.

*1  The pixel marking setting is saved when it is not saved.
*2 Cannot be set if 5,000 or more dots are set for the image data.
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9 Al MODEL

This chapter explains Al models.

An Al model is generated by performing learning after creating and setting the model. The generated Al model can be used
from a task.

The Al model can be created, set, and generated only with the development license.

9.1 Al Model

Al model is a machine learning model that can perform various kinds of automatic inspection for an inspection target.

The model is generated by learning the image data of the target defective or non-defective products based on the settings of
the following items:

Setting item Description

Data set Specify a data set in which the target image data is registered to use it as input data for generating an Al model.

Preprocessing Set preprocessing to process input data before learning or inference is performed.

Al engine setting Specify the labels of a data set for images to enable the Al engine to identify images for learning or validation and determine
non-defective or defective products.

Al engine

In this product, a system that performs image data learning is called an Al engine.

There are two types of Al engines as shown below. An Al engine can be selected depending on the availability of obtaining
image data to be learned, types of a work to be inspected, and types of a defect to be detected.

Al engine When learning When inspecting
Anormaly detection To learn the image data of non-defective products To determine "error level' according to the difference between
the learned non-defective product images and an inspection
image*1
Defective point detection To learn the error and normal locations of defective product To detect locations similar to the learned error locations from
image data for which pixel marking is set inspection images and determine a non-defective or defective
product based on the degree of error in the images'1

*1  For details on the determination, refer to the following:
==~ Page 158 Processing block execution (executing)

Anormaly detection

Anormaly detection is an unsupervised Al engine that learns non-defective product image data. A non-defective or defective

product is determined based on the difference (error level) between the learned non-defective product images and the input
images for inference. It is also determined based on a threshold determined by a user.

An Al model can be generated easily by specifying only the labels of 'non-defective product’ or 'defective product.' Detailed
labels such as classification and defect types are not required to be specified.
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Defective point detection
Defective point detection is a supervised Al engine that learns defective product image data for which pixel marking is set in
advance. A non-defective or defective product is determined based on the degree of errors detected according to pixel

marking and based on a threshold determined by a user.
The accuracy of an Al model changes depending on pixel marking even when the same image data is used for learning.

Point

« If a location near the boundary of an inspection target (the outline of a target work) is mistakenly determined
as an error location, the judgment result may be improved by setting pixel marking (as a normal location)
near the boundary.

 Defects on the edges of image data (areas equivalent to one percent of vertical and horizontal resolution
from each side of the image data) are not detected in defective point detection. Therefore, it is
recommended to capture images within the angle of view of a camera.

» When performing mask processing for preprocessing, the accuracy of an Al model may be improved by
also setting pixels marking (as a normal location) on a location to be masked.

Precautions

* Pixel marking must be set for image data in advance because only image data for which pixel marking is set is used for

defective point detection.
* AGPU is used for defective point detection and approximately 2.4 GB of GPU memory is occupied for each Al model

during learning or inference (including when waiting for user verification). Therefore, the presence of a GPU and the

available capacity of GPU memory must be checked.

Preprocessing
The following shows preprocessing which modifies image data before learning to improve inspection accuracy.
Preprocessing Description
Trimming To extract a specified trimming area
Mask To fill and a specified mask area
Trimming

A specified trimming area is extracted.

Function Effect

Removing the background outside of To prevent an erroneous determination caused by the background during learning and inspection
an inspection target (except for the
area of an inspection target)

Deleting unnecessary areas « To improve processing performance
+ To reduce a file size

Mask

A specified mask area is filled.

Function Effect

Removing the background inside of an | To prevent an erroneous determination caused by the background during learning and inspection

inspection target (except for the area
of an inspection target)
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Al model status

The following shows the status of an Al model.

Status Description

Editing A status where an Al model is not generated or Al model settings are being edited.
A newly created Al model will initially be in this status.

Generating — A status where an Al model is being generated.
A status is changed to this status when learning is started after an Al model is set.

Learning A status where an Al model is learning during the process of generating the Al model.
When learning is started, the learning of preprocessing and an Al engine is performed. It continues until there is no
more learning data.

Inferring A status where an Al model is making an inference during the process of generating the Al model.
When learning is completed, the inference of preprocessing and an Al engine is performed. It continues until there is
no more validation data.

Validating A status where an Al model is generated and a threshold is determined.”
(Waiting for user validation) Determine a threshold, which helps an Al model to determine inspection images, while checking the inference result™.
Generation failure A status where an Al model fails to be generated.™

This status changes to 'Editing’ after closing the Al model validation screen.

Complete A status where an Al model is generated and a threshold is determined.
An Al model can be used from a task.

*1 Al model settings can be edited even when the status is 'Validating' so that the Al model can be improved repeatedly. However, an Al
model is generated according to the Al model settings at the time of when learning is started. Therefore, learning must be performed
again to apply the settings changed while the status is 'Validating.'

*2 Inference can be performed and checked by using other validation data in the trial mode.
=~ Page 98 Al Model Validation Screen

*3 This is a temporary status after an Al model is generated.

The following table shows the availability of browsing each screen according to an Al model status.

O: Can be browsed, X: Cannot be browsed

Screen Editing Generating Generation Validating Complete
failure
Al model setting O O O O O
(Settings can be (Settings cannot be (Settings cannot be (Settings can be (Settings cannot be
changed) changed) changed) changed) changed)
Al model validation X O O O O
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9.2 Creation Procedure for an Al Model

This section shows the procedure for creating an Al model.
1. Create a new Al model. (== Page 76 Creating an Al model)
2. Setan Al model. (== Page 77 Setting an Al model)

3. Checkthe accuracy of the Al model and determine a threshold. (==~ Page 79 Validating an Al model)

Creating an Al model

The following shows the procedure for creating a new Al model.

Point >

An Al model can also be created by duplicating a created Al model.
[Z=~ Page 83 Al Model Management Screen

Operating procedure

1. Click the [New] button in the Al model management screen. (=5~ Page 83 Al Model Management Screen)

8 A model list

Point/©

An Al model can also be created by specifying a data set.
[=5~ Page 65 Data Set Management Screen

2. Set the Al model information and click the [OK] button.

Create new Al model

Name
New Al model

Comment

“ Gancel

Item Description
Name Set an Al model name (1 to 32 characters).
Comment Set a comment (0 to 1024 characters).
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Setting an Al model

The following shows the procedure for setting learning contents of an Al model and generating the Al model.

Operating procedure

1. Select an Al model to be set in the Al model management screen, and click the [Edit] button. (=5~ Page 83 Al Model
Management Screen)

® A model list

(+] Newl—n Duplicate W Delete |

Setting name status

Al model_001 /' Editing

Point ;>

When selecting an Al model whose status is 'Complete,’ the Al model can be edited by the following methods:
 Duplicate and edit
» Overwrite edit

2. Select a data set to create an Al model, and click the [NEXT] button. (=~ Page 87 Data set selection screen)

® ~ mocel list > Al model 001

| Input data set selection £= Preprocessing setting # Al engine setting

a

Data set name Number of images Pixel marking Comment Last update date and time Representative image

No 2023/08/29 15:53 .

Data set_003 20 No 2023/06/29 15:53 .

Data set_002 20

LEARNING
L= START
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3. Set any preprocessing, and click the [NEXT] button. (=5~ Page 89 Preprocessing selection screen)

@@ A model list > Al model 001

@ Input data set selection !- Preprocessing setting # Al engine setting
= Processing flow 3£ Parameter setting [&] Processing result preview
+ 0200.bmp > &

Before the processing

Please use the Add Please add processing to the processing flow. M
preprocessing button to add When skipping the preprocessing setting or completing the setting, please press the Next button
processing.
Unprocessed

After the processing

BACK

Pointp

Preprocessing can be skipped.
It is recommended to skip preprocessing when creating a new Al model and use it for improving the accuracy
of an Al model.

4. SelectanAl engine and specify labels for learning or validation. After that, click the [LEARNING START] button.
(==~ Page 93 Al engine setting screen)

@® ~ model iist > Al model 001

I Input data set selection £= Preprocessing setting ® Al engine setting

(& Al engine selection | Anormaly detection ~ )

=0 How to use the non-defective product data

Divide between learning Individually specify label
and validation for validation

@ Label setting

For learning

(© Non-defective product Oltem +

Please set at least one label
For validation
Non-defective product 0QItem @ Defective product 0Item +

Ratio of data in use

¥

Please set the learning data and validation data.

Advanced setting

BACK NEXT

Point >

It is recommended to specify labels for validation even if the process can be skipped so that the inference
result can be checked at Al model validation.
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Validating an Al model

The following shows the procedure for checking the accuracy of an Al model and determining a threshold.

Operating procedure

1. Select an Al model in the Al model management screen, and click the [Al model validation] button. (=5~ Page 83 Al
Model Management Screen)

(® Al model list
@ New ° Edit [ Duplicate W De\eteE f

B  setting name Status Accuracy Datasi

Al model_001 @), validating 88 75% Datas:

2. Check the inference result and determine a threshold that helps an Al model to determine inspection images. (1=~ Page
98 Al Model Validation Screen)

@ Al model list > Al model_001 > Al model validation Trial mode 1B
—
3= Parameter 2% Confusion matrix
Prediction
Threshold el 41.83 H Non-
; Defective
defective
— product
Accuracy 88 75%
rate
Histogram [g © °
th gram [ Non-
. Non-defective product image defective 34 € Miss rate  7.50%
g Defective product image product
3 —— Threshold
= I
< 3
©
u Over-
5 s <
£ o ° detection  15.00%
5
> Defecti rate
erective 3 37
ol MINRWEY YRUBINNEE product
NUWEEEN NGO INDDEO O~
..... EEURBEBNABEE88E5E
Error level
M Detailed information v

Inference result

1-20(0utof80) > 31

‘COMPLETE

Point/®

« By turning ON the trial mode, the generated Al model can be tested using other validation data.
« If the accuracy of an Al model is low, improve the Al model by referring to the following:
(==~ Page 166 Improvement of Al Models)

3. Click the [COMPLETE] button.
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9.3 Deployment Procedure for an Al Model

This section shows the procedure for connecting to another personal computer and duplicating the generated Al model.

An Al model is deployed for the following purpose:

* Learning an Al model again in the learning machine and duplicating the model to the inspection machine to update an Al
model used in the task of the inspection machine

Precautions

* An Al model to be deployed must be in 'Complete’ status.

» To deploy an Al model, the operation status of this product installed on a personal computer of a deployment destination
must be in the running status.
(== Page 33 Startup tool)
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Operating procedure

1. Select an Al model to be deployed in the Al model management screen, click : (Other options), and then select
[Deploy]. (==~ Page 83 Al Model Management Screen)

8 A1 model st

° New 4 Edit Duplicate W Delete =% Al model validation [ Property

3 Import

B setingname 1 Status Accuracy Datasetn... Al engine t. Last updat Last updater | B+ Export

Rg Deploy

Al model_001 v/ Complete 88.75% Data set_001 Anormaly dete. . | 2023/09/19 16:08 | User1

2. Enter the information of a deployment destination in the connection destination setting screen, and click [Connect]
button.

Connection destination setting
Please input the information on the deployment destination.

IP address
Please input a value
Port number ‘
Please input a value
User ID
User1
Input
password
Please input a value
nnect Cancel
Item Description
D) Click this to display the information of up to 10 connection destination settings " which have been used in the past.
By selecting a setting from the history, information other than the password is applied.
IP address Enter the IP address of a connection destination.
Port number Enter the port number of a connection destination.
User ID Enter a user ID to be signed in.
Input password Enter the password of a user ID to be signed in.

*1  If the number of pieces of past information exceeds 10, the information will be deleted in chronological order.
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3. Selecta project of a deployment destination in the deployment setting screen, and click the [Deploy] button.

Deployment setting

Please select a project in the deployment destination.

( )

Setting name Number of Al models Last update date and time GComment

Project_001 2023/08/30 10:47

1
Project_003 0 2023/08/30 11:39

— (1)

\ J

Deploy [eERIS]

Item Description

(1) Project list! | Setting name A project name is displayed.
Number of Al The number of Al models set for a project is displayed.
models

Last update date | The last date and time when a project was updated is displayed.
and time

Comment A comment set for a project is displayed.

*1  The following project cannot be selected: A project that a user who is signed in from the connection destination setting screen does not
have access authority or does not have the full control authority for its Al models.

Precautions

+ If an Al model name is duplicated with the one in the deployment destination, a serial number is attached to the name in the
same way as when duplicating an Al model. (==~ Page 84 Behavior when duplicating an Al model)

» Even if the deployment fails when multiple Al models are selected in the Al model management screen, the Al models will
be deployed except the failed ones.
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9.4 Al Model Management Screen

This section shows the screen for creating and managing Al models.
Al model information including the progress of generating an Al model can also be checked.

Window
Click #n (Al model) on the side bar. (==~ Page 40 Side bar)

@® A model list

o New o Edit Ii Duplicate | Delete =¥ Al model validation E Property

( ‘\\

B setting name 4 Status Accuracy Data set name Al engine type Last update d_ Last updater Comment
Al model_001 " Complete 88.75% Data set_001 Anormaly detection | 2023/09/19 16:08 User1
O Al model 002 Va Editing - Data set_003 Defective point de. 2023/09/19 13:38 Userl
O Al model_003 a Editing - Data set_003 Anormaly detection | 2023/09/19 16:09 Userl

BJCREATE TASK

\_ J

(2) —@ze)

Displayed.items

Item Description

New Click this to create a new Al model.
=5~ Page 76 Creating an Al model

Edit Click this to edit a selected Al model setting.
=5~ Page 86 Al Model Setting Screen

Duplicate Click this to duplicate a selected Al model.
For the contents of the duplicated Al model, refer to the following:
I~ Page 84 Behavior when duplicating an Al model

maximum number, the duplication of all Al models will be canceled.)

If the duplication fails when multiple Al models are selected, the duplication of an Al model which failed to be
duplicated and subsequent Al models will be canceled. (If the number of Al models after duplication exceeds the

Delete Click this to delete a selected Al model.

Even if the deletion fails when multiple Al models are selected, the Al models will be deleted except the failed ones.

Al model validation™! Click this to validate a selected Al model.
==~ Page 79 Validating an Al model

Property Click this to check or change the properties of a selected Al model.
=5~ Page 85 Al model properties
E (Other Import Click this to import an Al model created in another personal computer.
options) Settings that are already created in a project will not be deleted even if the import fails during the process.

==~ Page 53 Import

Export Click this to export an Al model so that it can be utilized in other personal computers.
==~ Page 52 Export

Deploy Click this to connect to another personal computer and duplicate a created Al model.
=~ Page 80 Deployment Procedure for an Al Model
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Item

Description

(1) Al model list

Setting name

The name of an Al model is displayed.
The Al model setting screen appears by clicking an Al model name.”
[~ Page 86 Al Model Setting Screen

2

Status The status of an Al model is displayed.

I==~ Page 75 Al model status
Accuracy The learning performance (accuracy rate) of an Al model is displayed.
Miss rate” The learning performance (miss rate) of an Al model is displayed.

Over-detection
rate™

The learning performance (over-detection rate) of an Al model is displayed.

Threshold™

The threshold of an Al model is displayed.

Data set name

A data set name set for an Al model is displayed.

Al engine type

The type of an Al engine is displayed.

Size™

The file size™ of an Al model setting is displayed.

Data at Al model
generation'e'

The representative image of a data set that is set for an Al model is displayed.

Creation date

and time™

The date and time when an Al model was created is displayed.

Creator 3

The ID of a user who created an Al model is displayed.

Last update date
and time

The last update date and time™ of an Al model is displayed.

Last updater

The ID of a user who last updated an Al model is displayed.

Comment

A set comment is displayed.

[CREATE TASK] button™®

Click this to create a task using a selected Al model.

(2) Number of settings

The number of created Al models and the maximum number of Al models that can be created are displayed.

*1 Can be selected when the selected Al model is in any of the following statuses: 'Generating,' 'Validating,' 'Generation failure,' or

'Complete.’

*2 When the selected Al model is in the 'Complete’ status, the Al model setting screen opens in a state where the Al model cannot be

edited.

*3 Displayed by expanding the header.
=~ Page 41 Expanding the header
*4  The file size is the same as that of an Al model for deployment and that of an Al model setting in a project file for export.
*5 Itis not changed even when changing the properties.
*6 Displayed when the selected Al model is in the '‘Complete’ status.

Behavior when duplicating an Al model

Contents of a duplicated Al model are changed as follows:

Item

Description

Setting name

A three-digit number with zero padding is added to the end of the setting name of the duplicate source.

The initial value '(001)" is added to the end of the setting name and it is incremented to prevent the name from being
duplicated with other Al models.

If the setting name exceeds the maximum number of characters (32 characters) after duplication, characters after the
first 27 characters are deleted from the name and the number is added.

Status

It is changed to 'Editing’ when the status of the duplicate source is other than 'Complete.’

Creation date and time

It is changed to the date and time when the Al model is duplicated.

Others They are not changed from the duplicate source.
However, when the status of the duplicate source is other than 'Complete,' the status of the duplicate destination is
changed to 'Editing.' Therefore, the following items will be displayed with '-."
« Accuracy
* Miss rate
« Over-detection rate
* Threshold
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Al model properties

The following operations can be performed: changing the name and comments of an Al model and checking the property

information.

Window.

Select an Al model in the Al model management screen, and click the [Property] button. (<5~ Page 83 Al Model Management

Screen)

Property of Al model_001

Name
Al model_001

Comment

(Creat'\on date and time :
Update date and time :
Size (MB)

Status :

Data set name :
Accuracy :
Model type :

Last updater :
Creator :

2023/08/29 18:09
2023/08/29 19:44
73.5(MB)

Complete

Data set_001

925

Anormaly detection

Userl
Userl

J

“ caneel

Displayed.items

Item Description
Name Set an Al model name (1 to 32 characters).
Comment Set a comment (0 to 1024 characters).

(1) Property information

The property information of an Al model is displayed.

Pointp

The last update date and time of an Al model is not changed even when changing a name and comment.
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9.5 Al Model Setting Screen

This section shows the screen for setting learning contents of an Al model and generating the Al model.

Window.

Select an Al model to be set in the Al model management screen, and click the [Edit] button. (==~ Page 83 Al Model
Management Screen)

@@ A1 model list > Al model 001

(@ Input data set selection !- Preprocessing setting # Al engine setting )7 (1)

a;

Data set name Number of images Pixel marking Comment Last update date and time - Representative image

20 No 2023/08/29 15:53 .
Data set_003 20 No 2023/08/29 15:53 .

Data set_002

Displayed.items

Item Description

(1) Step Steps for setting an Al model are displayed.
=~ Page 87 Data set selection screen

=" Page 89 Preprocessing selection screen
=~ Page 93 Al engine setting screen

[Edit] button™ Click this to edit an Al model setting.
[LEARNING START] button 2 Click this to start Al model learning.
[LEARNING RESULT] button™ Click this to check the learning result of an Al model.

=" Page 98 Al Model Validation Screen

*1 Displayed when the status of the Al model is 'Complete.’
*2 Can be clicked when setting at the "Al engine setting" step.
Displayed when the status of the Al model is other than 'Complete.’
*3 Displayed when setting at the "Al engine setting" step and when the Al model status is 'Complete.'
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Data set selection screen

The following shows the screen for selecting a data set to be used for the input data of an Al model.

Window.

(8 ~ model list > Al model_001

@ Input data set selection !- Preprocessing setting ® Al engine setting

( \\\

Data set name Number of images Pixel marking Comment Last update date and time Representative image

No 2023/08/29 15:53 .

Data set_003 20 No 2023/08/29 15:53 .

Data set_002 20

— (1)

\ J

LEARNING
CIET START

Displayed.items

Item Description

(1) Data set list Data set name A data set name is displayed.
Number of The number of images in a data set is displayed.
images
Pixel marking The presence of pixel marking is displayed.
Comment A data set comment is displayed.

Last update date | The last date and time when a data set was updated is displayed.
and time

image Image data registered in a data set can be checked by clicking the image data.
=5~ Page 88 Check data set image screen

Representative Among images registered in a data set, the image data that has the latest update date and time is displayed.
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Check data set image screen

The following shows the screen for checking image data registered in a data set.

Window.

Click a representative image in the data set selection screen. (I==~ Page 87 Data set selection screen)

Check data set image

p

N

@® Normalimage ® reverse @ scratches

) |

1 - 20 (Out of 20) J

\-

Displayed.items

Item Description

(1) Label list Labels registered in a data set are displayed.
By selecting a label, the corresponding image data is displayed in the image list (2).

(2) Image list Image data of a label selected in the label list (1) is displayed.
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Preprocessing selection screen

The following shows the screen for configuring settings for processing input data before the learning or inference of an Al

model.

Point}’

Preprocessing can be skipped.
It is recommended to skip preprocessing when creating a new Al model and use it for improving the accuracy
of an Al model.

Precautions

When setting multiple preprocessing steps and changing the processing order, the effect of preprocessing may be changed.

Window.

@m model list > Al model 001

@ Input data set selection i- Preprocessing_setting ® Al engine setting
£= Processing flow 3£ Parameter setting [& Processing result preview
[ ] Q
- * B Maskrange Frame dispiay color |l ~ | @ @ © = 0% 0004.omp > 8
Upper left X 75 -~

] Trimming coordinate  coordinate

¥
Y coordinate 120

v - % |
Mask ,
= Width 605 .
Height 529 | ) b % ; /

Mask color u -

Please specify the mask range.

BACK NEXT

Displayed.items

Item Description
Processing flow | — A series of preprocessing flow can be set.
o is displayed for preprocessing that failed to execute.
M, Click either of these to change the order of the selected preprocessing.
+ (Add Click this to add preprocessing to a process flow.

preprocessing)

B (Delete Click this to delete preprocessing from a process flow.
preprocessing)

Parameter setting Set parameters of preprocessing being selected in a process flow.
==~ Page 90 Trimming
=5~ Page 91 Mask

Processingresult | — The processing result of preprocessing being selected in a process flow can be checked.
preview When selecting the second or any subsequent preprocessing, the processing result of the selected preprocessing and
of all preprocessing before the selected one is displayed.
|':,Q (Image Click this to select image data to be displayed in the processing result preview.
selection) =~ Page 92 Selecting images

[Update] button Click this to display the processed image data.
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Trimming

The following shows the screen for setting the behavior of the trimming processing.

Window.

= Parameter setting
Trimming range

Upper left X
coordinate  coordinate

Y coordinate
Width

Height

Displayed

308

233

1377

1482

—
‘.4 b

Please specify the trimming range.

Item

Trimming range

items
Description
Upper left Set the upper left coordinates (X coordinate and Y coordinate) of a trimming range.
coordinate
Width Set the width of a trimming range.
Height Set the height of a trimming range.

Frame display color

Select the display color of a timming range frame.

(1) Image scaling

Image data is enlarged or reduced.
By clicking =, (Fit display), an image size can be adjusted to fit within the frame setting area.

(2) Frame setting area

Set a trimming range frame on the displayed image data using a mouse.
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Mask

The following shows the screen for setting the behavior of the mask processing.

Window.

3= Parameter setting

Mask range Frame display color | Il ~ 6% (1)
Upper left X 75 [ r———o . ————
coordinate  coordinate I, B
Y coordinate 120
Width 605
Height 529
Mask color | -
—(2)
Please specify the mask range
Displayed.items
Item Description
Mask range Upper left Set the upper left coordinates (X coordinate and Y coordinate) of a mask range.
coordinate
Width Set the width of a mask range.
Height Set the height of a mask range.
Mask color Select a mask color.
Frame display color Select the display color of a mask range frame.
(1) Image scaling Image data is enlarged or reduced.
By clicking =, (Fit display), an image size can be adjusted to fit within the frame setting area.
(2) Frame setting area Set a mask range frame on the displayed image data using a mouse.
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Selecting images

The following shows the screen for selecting image data to be displayed in the processing result preview.

Window.

Click [ (Image selection) in the preprocessing selection screen. (==~ Page 89 Preprocessing selection screen)

Image selection

(@ soromatm. @ cor =
— (1)
@ Normallmage @ reverse @ scratches

Alalala
|\

1-20 (Out of 200) > >l Y,

Displayed.items

Item Description
(1) Label list Labels registered in a data set are displayed.
By selecting a label, the corresponding image data is displayed in the image list (2).
(2) Image list Select image data to be displayed in the processing result preview from the image data of a label selected in the label
list (1).
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Al engine setting screen

The following shows the screen for selecting an Al engine to generate an Al model and specifying image data for learning and

inference with labels.

Point}’

It is recommended to specify labels for validation even if the process can be skipped so that the inference
result can be checked at Al model validation.
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Anormaly detection

The following shows the screen for specifying labels for anormaly detection.

Window.

@8 Al model list > Al model_001

Input data set selection !- Preprocessing setting

‘® Al engine selection | Anormaly detection ~

E0 How to use the non-defective product data

® Divide between learning o Individually specify label
and validation for validation

#® Al engine sefting

@ Label setting

For learning

@ Non-defective product 160Item

© good - 2001tem

For validation
Non-defective product 40Item

© good

% Ratio of data in use

(@ Defective product 20Item +

@ color - 201tem

@Learning data 73% Validation data (Non-defective product) 18% ®Vahdat\on data (Defective product) 9%

] I

Advanced setting

Displayed.items

»

ExT LEARNING

Item

Description

Al engine selection

Select "Anormaly detection."

How to use the Divide between learning and

non-defective validation
product data

Select this to use the image data of the specified label by dividing the data between learning and
inference categories.

It can be set with less effort because image data is sorted automatically. However, which image
data to use for learning or validation cannot be specified individually.

validation

Individually specify label for

Select this to specify labels of non-defective product data to be used for validation individually.
It can be selected when specifying image data to be used for learning or validation clearly.

Label setting'1 For learning

Non-defective
product

Select labels of non-defective product data to be used for learning by clicking =+ (Add label).
=~ Page 96 Selecting labels

For validation

Non-defective

When selecting "Individually specify label for validation" for "How to use the non-defective product

product data," click 4 (Add label) and select a label for non-defective product data to be used for
validation.

Defective Select labels of defective product data to be used for validation by clicking <+ (Add label).

product =~ Page 96 Selecting labels

Ratio of data in use

Aratio between learning data and validation data is displayed.
When selecting "Divide between learning and validation" for "How to use the non-defective product
data," the ratio for using learning data and validation data is required to be set with the slider.

[Advanced setting] button

Click this to configure the advanced setting.
=~ Page 97 Configuring the advanced setting

*1  The icon of a label to be displayed differs depending on the pixel marking setting status.

©: Without pixel marking
@: With pixel marking
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Defective point detection

The following shows the screen for specifying labels for defective point detection.

Window.

@8 ~ model list > Al model_001

@ Input data set selection i- Preprocessing setting #® Al engine setting

@ Al engine selection Defective point detection ~

@ Label sefting

For learning

©® Defective product 15Item

@ color: 15item

For validation

(© Non-defective product 200Item + (@ Defective product Sltem

© good - 2001tem @ color - Stiem

% Ratio of data in use
(@ Learning data 7% Validation data (Defective product) 2% (@) Validation data (Non-defective product) 91%

»

T LEARNING
START

BACK

Displayed.items

Item Description
Al engine selection Select "Defective point detection."
Label setting™ For learning Defective Select labels of defective product data to be used for learning by clicking == (Add label).
product =" Page 96 Selecting labels
For validation Non-defective Select labels of non-defective product data to be used for validation by clicking =~ (Add label).
product =" Page 96 Selecting labels
Defective Same labels as those used for learning are displayed 2.
product To add validation data, select labels of defective product data by clicking <+ (Add label).
=~ Page 96 Selecting labels
Ratio of data in use Aratio between learning data and validation data is displayed.

*1 The icon of a label to be displayed differs depending on the pixel marking setting status.
©: Without pixel marking
@: With pixel marking

*2 The number of pieces of image data without pixel marking settings is displayed.
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Selecting labels
The following shows the screen for selecting the labels of data to be used for learning and validation.
When selecting defective product data for learning to use for defective point detection, only labels which include pixel marking

settings are displayed.

Window.

Click + (Add label) in the Al engine setting screen. (==~ Page 93 Al engine setting screen)

Label selection

aQ
( [] Label name Number of
O nNormalimage 0
O Abnormallmage | ©
O good 200 I ( 1 )
O color 20
O reverse 20
[ scraicnes 20
. J

Number of selected labels (0/6)

n Gancel

Displayed.items

Item Description
(1) Label list Label name Label names registered to a data set are displayed.
Number of The number of pieces of image data corresponded to a label is displayed.
pieces « Defective product data (for learning) for defective point detection: The number of pieces of image data with pixel
marking settings.
+ Other than above: The number of pieces of image data without pixel marking settings.
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Configuring the advanced setting

The following shows the screen for setting the items below to improve the accuracy of an Al model for anormaly detection.

Item

Description

Data extension

When only a little learning data is available, learning data can be increased by converting the image data of a selected
label.”!

The number of images to be newly generated and a method for converting images can be set.

The image data conversion processing is performed using a random value within the set value range.

Model parameter

The high resolution mode can be enabled.

When the range of a defective area to be detected during inspection is small, the accuracy of an Al model may be
improved by enabling the high resolution mode.

However, note that the memory usage and computational effort are increased by enabling the high resolution mode.

*1 Generated image data is only temporary and is deleted at the timing when learning for the Al model is completed.

Window.

Click the [Advanced setting] button in the Al engine setting screen (at anormaly detection). (I~ Page 94 Anormaly detection)

Advanced setting

Data
extension

C: Rotation »

Setting
range

++ Horizontal »
shift

Setting

range

1 Vertical »
shift

Setting

range

@ Brightness 1D
Setting

range

Number of|
extended
pieces

Model parameter

High resolution
mode

“ cancel

Displayed.items
Item Description
Data extension Rotation Turn this ON to rotate image data. Set the range of rotation on the left or right side (-180 to 180).

The text box on the left side indicates a counter-clockwise rotation and the text box on the right side indicates a
clockwise rotation.

Horizontal shift

Turn this ON to move image data horizontally. Set the range of horizontal movement (-25 to 25).
The text box on the left side indicates a shift to the left and the text box on the right side indicates a shift to the right.

Vertical shift Turn this ON to move image data vertically. Set the range of vertical movement (-25 to 25).

The text box on the left side indicates a shift downward and the text box on the right side indicates a shift upward.
Brightness Turn this ON to change the brightness of image data. Set the range of contrast (-25 to 25).

The text box on the left side indicates darkness and the text box on the right side indicates brightness.
Number of Set the number of pieces of image data to be increased (1 to 10,000).

extended pieces

Model parameter

High resolution
mode

Turn this ON to enable the high resolution mode.
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9.6 Al Model Validation Screen

This section shows the screen for checking the learning status of an Al model, validating the generated Al model, and

determining the threshold of the model.

Point/®
« = is displayed on the right side of the screen title during learning or inference. By clicking ©, the progress
status of the learning or inference can be checked.
» By turning ON the trial mode, the generated Al model can be tested using other validation data.
Window

Select an Al model in the Al model management screen, and click the [Al model validation] button. (=5~ Page 83 Al Model

Management Screen)

@8 ~ model list > Al model 001 > Al model validation Toimoss
3= Parameter 28 Confusion matrix Bl
L] '
Prediction
Threshold e} 41.83 Non-
Defective
defective
product product

Al

Ccuracy 88 75%

rate

] 9
Histogram [£
th 9 a Non-
o Non-defective product image defective 4 € Miss rate  7.50%
g ! Defective product image product
3 —— Threshold
= ®
5 g o
. B ver-
H o L detection  15.00%
5
z rate
Defective 5 37
| | product

Error level

M Detailed information

Inference result

Displayed.items

1-20(Outof80) > 3|

[

& | COMPLETE

Item

Description

Trial mode

Turn this ON to test an Al model using other validation data.
When the mode is turned OFF, the result of validation performed using validation data, which is set
at learning, is displayed.

Validation data Add to non-defective product
selection

Inference is performed by dragging and dropping non-defective product data to be used for a trial.
The data can be added by clicking the [Select image file] button.

Add to defective product

Inference is performed by dragging and dropping defective product data to be used for a trial.
The data can be added by clicking the [Select image file] button.

[Validation data clear] button

Click this to clear validation data added in the trial mode.

Parameter Judgment method

Select a determination method for defective point detection.

Threshold™

Set a threshold.

It can also be set with the slider.

By clicking E , a threshold can be adjusted to set the maximum accuracy rate or minimum miss
rate.
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Item

Description

Histogram

A histogram of validation data is displayed.

For anormaly detection, adjust a threshold to determine non-defective products using the slider of
"Threshold." The value can be adjusted while checking the positional relationship between the error
level distribution and the threshold on a graph.

For defective point detection, adjust a threshold to determine non-defective products with the slider
of "Threshold." The value can be adjusted while checking the positional relationship between the
error level distribution and the threshold on a graph.

Confusion matrix

A matrix of actual and predicted non-defective and defective products can be displayed to check the
accuracy rate, miss rate, and over-detection rate for the validation data of the generated Al model.
The inference results can be filtered by selecting 0 in a cell.

Detailed information

The detailed information of the following items are displayed by clicking *.
* Processing time

* Al model information

* Supplemental information

Inference result (1) Display switch button

Click either of these to switch the inference result display to a heat map or result list.

Heat map

Heat map images of validation data are displayed in a list.

The frame color depends on a color corresponding to the position of "Confusion matrix." (==~ Page
99 A frame of a heat map image)

Detailed information can be checked by clicking an image. (==~ Page 100 Details)

A color can be adjusted by clicking @ (Color adjustment). (:=~ Page 101 Color adjustment)

Result list —

The inference result of validation data is displayed in a list.

Judgment result

Whether the actual and predicted data match is displayed.

File name

A file name of target image data is displayed.
Detailed information can be checked by clicking the name.
=~ Page 100 Details

Actual

Actual non-defective and defective products are displayed.

Prediction

Predicted non-defective and defective products are displayed.

Error level

The error level of anormaly detection is displayed.

Error location
(total)

The sum of error locations in an image detected during defective point detection is displayed.

Error location
(maximum)

The largest error location area of an image detected during defective point detection is displayed.

Label name™

A label name of target image data is displayed.

[Complete] button

Click this to determine the set threshold and change the status of an Al model to '‘Complete.’

[EDIT AGAIN] button

Click this to change the status of an Al model to 'Validating' and enable the threshold to be changed.

*1 A confusion matrix, histogram, and inference result are also changed by changing a threshold.

*2 Displayed by expanding the header.
=~ Page 41 Expanding the header

A frame of a heat map image

A frame color depends on a color corresponding to the position of "Confusion matrix."

Actual Prediction

Non-defective product Defective product

Non-defective product

Defective product
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Details

The following shows the screen for checking the detailed information of a heat map image.

Window.

Click a heat map image in the Al model validation screen. (==~ Page 98 Al Model Validation Screen)

Details

r \

0001.bmp Z 0 Correct

Actual Defective
product
Defective

Prediction
product

Error level 60.28
Label name color
Displayed.items
Item Description
Z Click this to display the heat map image in another tab.
(1) Inference result The inference result of validation data is displayed.

Precautions

If the error location of image data is small, the error location actually detected may not be displayed correctly on the heat map
image of the detail screen and of the Al model validation screen.
To check the actual error location, display the heat map image in another tab from the detail screen.
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Color adjustment

The following shows the screen for changing a color to be used for a heat map.
A highlighted area can be displayed clearly by changing the color if the color of the original image data is similar to the color of

a heat map image.

Window
Click @ (Color adjustment) in the Al model validation screen. (I~ Page 98 Al Model Validation Screen)

Color adjustment

Color . -

Transmittance em—— 50 %

“ cancel

Displayed.items

Item Description

Color Select a heat map color.

Transmittance Set the transmittance of a heat map (0 to 100).
It can also be set with the slider.
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1 0 TASK

This chapter explains tasks.
Tasks can be created and executed regardless of license types. However, Al models can be generated only by using the
development license. To use a task, which performs inspection with an Al model, by using the run-time license, an Al model to

be used must be prepared in advance.

10.1 Task

A task is a function that performs the following:
» Saving image data captured by a camera by linking with the camera and a programmable controller

 Performing inspection on image data with an Al model
* Providing a feedback on inspection results to a programmable controller

Point

When not controlling a camera from a task (such as using an existing camera and controlling a camera in
detail), saved image data can be used by linking with a file server.

Executing a task

Processing that is executed by a task is called task processing. It is executed repeatedly once a task is executed.
Task processing consists of processing blocks which perform processing for each function and a task flow which represents a

processing flow.
A task flow can be set on the canvas in a flow format (a format that connects a contact (2) between the placed processing
blocks (1) using a connector (3)). (==~ Page 122 Task Flow Setting Screen)

(1) j) ®)
,{g 1 i
PLC data Anormaly PLC data
reading detection writing

Inspection result history

At the end of task processing, the information of each unit of task processing (such as the start time of task processing, image
data captured by a camera, device values of a programmable controller, and the inspection result of an Al model) can be
saved as an inspection result history.

The saved inspection result history can be used for traceability.

Additionally, the image data of an inspection result history can be downloaded and it can be utilized for improving an Al model
and checking for degradation.
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Task status

The following shows the status of a task.

Status

Description

Editing

A status where the task is being edited. The task cannot be started because the task setting is not completed.
The newly created task will be in this status until the setting is completed.
In addition, a status will be changed to this status when editing a task which has already been set.

Stopped

A status where the task is stopped. The task can be started because the task setting is completed.

A task will be in this status when the setting is completed.

In addition, a status will be changed to this status when the running task is stopped and the stopping process is
completed normally.

RUN

Preparing

A status where the task is running and is preparing for executing processing blocks.

A task will be in this status when the task is started. The start processing for preparing each processing block is
executed.

(Preparation for executing a processing block, such as securing CPU resources and loading an Al model, is
performed.)

Executing

A status where the task is running and executing processing blocks.
A task will be in this status when the task is started and the preparation process is completed normally. Executing task
processing and saving an inspection result history are performed repeatedly.

Transitioning to
stop

A status where the task is running and transitioning to the "Stopped" status.

A status will be changed to this status when the running task is stopped or an error occurs. The stop processing is
performed for each processing block.

(Resources secured in the start processing are released and the execution of process in each processing block is
canceled at the appropriate timing.)

Stopped due to error

A status where the task cannot be run due to an error.
A status will be changed to this status when an error occurs in the running task.

The following table shows the availability of operating a task in each task status.

O: Can be executed, X: Cannot be executed

Operation Editing Stopped Preparing Executing Transitioning | Stopped due

to stop to error
Edit O O X X X @)
Start x o) x x X o
Stop x "2 x "2 O O x "2 x "2
Task monitor O @) O O @) @)
Delete O O X S xS O
Duplicate O O O O o’ O
Exporting a project O O O O o O
Deploying an Al model (@) O X x x "3 X
Deploying a task X O X X X X
*1 If the cause of the error is not resolved, the status will be changed to "Stopped due to error" again.
*2 An error does not occur even when the operation is performed.
*3 The operation may be performed after the task status is changed to 'Stopped' or 'Stopped due to error.’
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Execution order of a processing block

The execution order of a processing block placed on the canvas is determined depending on the connection of connectors

(order), the placement of processing blocks (priority), and the execution timing of a processing block.
When all processing blocks ! are executed, each block is executed again in the execution order.
*1 Excluding processing blocks placed in the route which does not match a condition using the conditional branch block.

Order of processing blocks

The order of processing blocks depends on the connection of connectors.

When a connector is connected from the output of the processing block A to the input of the processing block B, the block A is
executed first, and then the block B is executed.

The order number of a processing block starts from '0.' '0' indicates the processing block where the input is not connected with
a connector.

For the order number of processing blocks connected with connectors, the number is incremented by one from a processing
block on the input side.

0 —_— 1 —_— 2 - - n —_— n+1

Multiple connectors can be connected to the input and output of a processing block.

B Connecting the output of the processing block A to the input of multiple processing blocks of
B and C

A is executed first, and then B and C are executed.

In this case, the order of B and C is the same; therefore, the execution order of B and C is determined according to their
priority.

(==~ Page 105 Priority of processing blocks

Bl Connecting the output of multiple processing blocks of A and B to the input of the processing
block C

A and B are executed first, and then C is executed.
When there are multiple processing blocks on the input side, the order number of C is 'the largest number of AorB + 1.

[Ex]

When connecting from the processing block number 3,5,and 7, the order number of C will be 8.

10 TASK
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Priority of processing blocks

The priority of processing blocks is determined by the placement of the blocks on the canvas.

If there are processing blocks with the same order number, the blocks placed on the upper side of the canvas will be
prioritized first, and then the blocks placed on the left side of the canvas.

[Ex]

This example shows the execution order and priority determined from the following flow chart.
Numbers are placed on the upper right of each processing block. The number on the left side indicates the order number, and

on the right side indicates priority.

)

5

%)

Hiibay DY) @ ®

:
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If the execution of some processing blocks is not completed

The execution of the following processing blocks is not completed until the execution condition is satisfied.
» PLC data reading block (for detecting a trigger)
* Image import block
* Monitor input waiting block
If the execution of a processing block is not completed, the execution of the next block will be determined depending on a
positional relationship with the block which is not completed.
* For blocks placed in series:
The next processing block is not executed until the input-side processing block is completed.
* For blocks placed in parallel:
A processing block with low priority is executed if the execution of the processing block with high priority is not completed.
To execute a processing block that has multiple inputs, the execution of the previous blocks must be completed.

[Ex]

This example shows the execution order of blocks when the trigger condition of the processing block A (PLC data reading
block) is not satisfied.

@ Ais not completed; therefore, B which is placed in parallel to A is executed.

O Ais executed again but the execution is not completed because the trigger condition is not satisfied.

© C that is placed in series to A is not executed because the execution of A is not completed. Therefore, D is executed.

O The execution of A is completed because the trigger condition is satisfied.

© C is executed and the next block is executed according to the execution order and priority.

0 The execution of E and F which are the input of G is completed; therefore, G is executed. (To execute G, the execution of
the previous processing blocks must be completed.)

(5]

B 0-1 D 1-1 F 2-1 @ @

10 TASK
106 10.1 Task



10.2 Creation Procedure for a Task

This section shows the procedure for creating a task.

Point ;>

» The procedure for creating a task which uses an Al model differs depending on system configurations.
When using the learning machine and inspection machine in the same personal computer

When the steps from generating an Al model to creating a task will be performed in series or when an Al
model to be used for a task is already determined, a task can be created by using an Al model selected in the

Al model management screen.

==~ Page 83 Al Model Management Screen

When using the learning machine and inspection machine in different personal computers

Atask can be created by using an Al model deployed from the learning machine to the inspection machine.
Alternatively, a task can be created by creating a task, which uses an Al model, in the learning machine, and

then by deploying it to the inspection machine.
(==~ Page 80 Deployment Procedure for an Al Model
(=5~ Page 115 Deployment Procedure for a Task

1. Create a new task. (== Page 107 Creating a new task)

2. Set the task. (==~ Page 109 Setting a task)

Creating a new task

The following shows the procedure for creating a new task.

Point )’

» Atask can also be created by duplicating a created task.
[~ Page 118 Task Management Screen

Operating procedure

1. Click the [New] button in the task management screen. (=5~ Page 118 Task Management Screen)

(8 Task list

Point/®

Atask can also be created by specifying an Al model.
[=5~ Page 83 Al Model Management Screen
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2. Set the task information and click the [OK] button.

New task creation

Name
New task
Comment
m Cancel
Item Description
Name Set a task name (1 to 32 characters).
Comment Set a comment (0 to 1024 characters).

3. Select a task template to be used, and click the [OK] button.
By using a task template, basic processing blocks already connected to each other are placed on the canvas in the task
setting screen. Therefore, a task flow can be set by only setting the processing blocks.

Task template selection
Please select the task template to be used

@® Not use Imaging
(Imaging instruction by PLC data reading)
ulw I
Imaging Q Import captured image
(Imaging instruction by manual operation)

n Cancel

Pointp

Only the Al model for anormaly detection can be placed for the anormaly detection block which is set in a task
template.

When using an Al model for defective point detection, place the defective point detection block after selecting
a task template.

1 08 10 TASK
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Setting a task

The following shows the procedure for setting each processing block which runs on a task, a task flow, and an inspection
result history.

In the task setting, processing blocks and a task flow are represented in a flow format (a format that connects a contact (2)

between the placed processing blocks (1) using a connector (3)). By doing so, the behavior of a task can be set with an
intuitive operation.

(1 @ ©
!
B '{gJ ot

PLC data Anormaly PLC data
reading detection writing

The setting procedure of a task is as follows:

Operating procedure

1. Select a task to be set in the task management screen, and click the [Edit] button. (=5~ Page 118 Task Management

Screen)

9 Task list

(+] Ne\x’i Duplicate i Delete @) Star
Setting name Status

Task_001 #° Editing

Add processing blocks. (I~ Page 110 Placing a processing block)

Set the processing blocks. (==~ Page 111 Setting a processing block)

Set an inspection result history. (=5~ Page 112 Setting the inspection result history)

oA WN

. Click the [Complete] button.

78

When task settings are completed, the task status becomes 'Stopped.’
When a task status is other than 'Editing,' the task setting screen is read-only. The read-only can be cleared by clicking the
[Edit] button in the task setting screen.

Point/@

When using a processing block which links with any of the following devices, the availability of linking the
device can be checked in a task setting by preparing the device in advance.

» Camera: [Z5 Page 145 Imaging block

» Programmable controller: ==~ Page 126 PLC data reading block, Page 139 PLC data writing block

« File server: =~ Page 112 Setting the inspection result history, Page 152 Image import block
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Placing a processing block

The following shows the procedure for placing a processing block in the task setting screen. (==~ Page 122 Task Flow Setting
Screen)

1. Selecta processing block to be placed from a dock.
For available processing blocks, refer to the following:
==~ Page 125 Processing Block List

ST (6] 1=
I @ %

The processing block is placed on the canvas.

)

HS

2. Connect processing blocks with a connector.
Drag the contact (1) of the processing block and drop it to the contact (2) of a processing block to be connected.
When the blocks are connected with the connector, the line is changed from a dashed line to a solid line.

(1 ()

PLC data Anormaly
reading detection

The connection target of a connector can be changed by selecting a connector and then dragging and dropping the contact
(3) of the connector.

£

PLC data Anormaly
reading detection

The route of a connector can be changed by selecting a connector and then dragging and dropping the moving point (4) of the
connector.

| -C‘-
2 | RS
PLC data Anormaly
reading detection

Point )’

For the execution order of processing blocks placed on the canvas, refer to the following:
[~ Page 104 Execution order of a processing block

Precautions

» Connecting blocks to loop a task flow is not available.

» Multiple connection from the same connection source processing block to the same connection destination block is not
available.

» Multiple task flows cannot be set for one task.
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Setting a processing block

The following shows the procedure for setting the behavior of a placed processing block.

1. Right-click a placed processing block and select [Edit].

1

# Edit
Ol Copy
0 Paste

X Delete

- [ Block name change
Imaging
2. Set the behavior of the processing block.
For setting contents of each processing block, refer to the following:
(== Page 125 PROCESSING BLOCK
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Setting the inspection result history

The following shows the procedure for setting the saving action of an inspection result history.

1. Clickthe [Inspection result history] button in the task setting screen. (=5~ Page 122 Task Flow Setting Screen)

Autosave B

Inspection result history

2. Select data to be saved, and click the [NEXT] button.

Inspection result history setting

° Data selection ﬁ ‘Saving destination/operation
4 )
Block name Data name Data type
Image import Import image Image
- Al model execution (Anormaly det

Al model execution (Anormaly det Judgment result (Numerical value) Numerical value

Al model execution (Anormaly det Judgment result (Character) Character string

Al model execution (Anormaly det Heat map image Image

Al model execution (Anormaly det Error level Numerical value (1 )
\ J

Image file extension Qipg QO png @ bmp

: CANCEL

Item Description

(1) Data list Block name The names of the following processing blocks used in a task flow are displayed.
« PLC data reading
* Imaging

« Image import
« Anormaly detection
« Defective point detection

Data name The data name of output data is displayed.*1
Data type The data type of output data is displayed.
Image file extension Select an extension of an image to be saved.

To keep the save size down, select an extension other than bmp.

*1 If the processing block is "PLC data reading," "Comment" set in the device/trigger setting is also displayed. (==~ Page 129 PLC data
reading screen (device/trigger setting))

Pointp

If there is no output data of the save target due to conditional branch or an error occurred in a processing
block, saving the corresponding output data is skipped and available data is saved.

Additionally, only the start date and time is saved as the inspection result history in the following cases:

» No data is selected.

» Saving data process is skipped for all output data.
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3. Seta saving destination and the behavior of saving data, and click the [OK] button.

Inspection result history setting

° Data selection o Saving destination/operation

History saving @iy

Saving destination | Please enter a folder on the file server or local folder

Please input a value

gﬂir:\on at (® Stop the task
(O Continue the task
Saving period @ Specification of the number of days | 90 Da
O Specification of the number of items
O No specification
BACK “ CANCEL
Item Description
History saving Turn ON the switch to save an inspection result history.
Saving destination Specify the saving destination path (up to 100 characters) of an inspection result history.
By clicking the €2 button, up to 10 saving destinations” which were set in the project in the past are displayed.
Click the [SAVING TEST] button to perform a saving test for the specified saving destination. (==~ Page 114 Saving
test)
Operation at Stop the task Select this to treat a saving failure as an error and stop the task operation.
failure Continue the task | Select this to treat a saving failure as a warning and continue the task operation.
Saving period Specification of Select this to specify the saving period of inspection result histories in days (1 to 365).
the number of
days*2

Specification of Select this to specify the saving period of inspection result histories by setting the number of the result histories to be
the number of saved (10,000 to 10,000,000).

items 2 When a task is executed every three seconds, the number of inspection result histories reaches 10,000,000 in
approximately 12 months.

When the save size of each inspection result history is 2 MB, the maximum 20 TB of capacity is required.

No specification Select this to not specify the saving period of inspection result histories.
Inspection result histories are not deleted automatically; therefore, they are saved until the free storage space of the
saving destination becomes full. Delete the histories manually as necessary.

*1  If the number of pieces of past information exceeds 10, the information will be deleted in chronological order.
*2 If the period exceeds the set saving period, inspection result histories will be deleted in chronological order.
To prevent the histories to be deleted, perform a measure described in the following:
==~ Page 114 Methods for preventing an inspection result history to be deleted

Point )’

» The available capacity for a saving destination can be verified with the formula stated below. The formula
uses a save size which can be checked in the inspection result history check screen, saving frequencies
(the average value of a saving cycle calculated from the date and time column), and a saving period set in
this screen. (==~ Page 171 Inspection Result History Check Screen)

Save size x (Saving period/saving frequencies) < Available capacity for a saving destination

« For the folder configuration of a inspection result history, refer to the following:

(==~ Page 187 Inspection result history)
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Precautions

» Saving and deleting inspection result histories and performing saving test for the histories are performed by a Windows
logon user on the accessing learning or inspection machine. Therefore, write and delete permissions for a specified saving
destination folder must be granted to the user.

» When saving inspection result histories from several learning or inspection machines to the same file server, specify
different saving destination folders. When saving the histories to the same saving destination, make sure that project and
task names are not duplicated. (If saving destinations are the same and project and task names are duplicated, a folder
named in the form of 'task name_IP Address' is created and the histories are saved in the folder.)

» Do not edit, move, or delete a folder or file in the saving destination of an inspection result history.

Otherwise, this product may not run properly.

 Task processing is performed simultaneously with saving the inspection result history. The next task processing and saving
the inspection result history are not started until the previous inspection result history is saved. Therefore, if saving an
inspection result history takes time, the start of the next task processing may be delayed.

o 2 ©

1

! q |:>

1 1 1 1

1 1 1 1

! ! # I=>

1 1 1 1

== Task processing, =3>: Saving an inspection result history

© The first task processing starts.

O The second task processing is executed and the inspection result history for the first task processing is saved when the

first task processing is completed.

© The third task processing is executed and the inspection result history for the second task processing is saved when

saving the inspection result history for the first task processing is completed.

* REAL type (single-precision real type) data that is read by the PLC data reading block is converted into the double-
precision real type data. Therefore, the numerical value of a read target on the programmable controller side may differ

from the one saved in the inspection result history.

B Saving test

The availability for executing a series of processing required for saving an inspection result history can be checked.

Processing Test content

Connecting to a saving destination To connect to a saving destination.

Checking a saving destination folder | To check the presence of a saving destination folder.

Creating a file To create a test folder in the saving destination folder and create a test file in the test folder.

Deleting a file To delete the test folder.

B Methods for preventing an inspection result history to be deleted

An inspection result history will not be deleted by either of the following methods:

* Moving a specified saving destination folder to another place
Note that saving an inspection result history may fail if moving the folder while the saving is in progress. It is recommended
to move the folder after stopping the task.

» Changing a saving destination folder
Note that the task must be stopped to change the task setting.
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10.3 Deployment Procedure for a Task

This section shows the procedure for connecting to another personal computer and duplicating the created task.
When using an Al model in the task, the Al model is also duplicated at the same time.

A task is deployed for the following purpose:
+ Duplicating a task created in the learning machine to the inspection machine and setting external link devices (such as a

programmable controller, camera, and an image saving destination) again on the inspection machine side.
 Duplicating a task being used in the inspection machine to another one for utilizing the task to another inspection machine

on a manufacturing line, which manufactures the same product.

Precautions
To deploy a task, the operation status of this product on the personal computer of a deployment destination must be in the

running status.
[=5~ Page 33 Startup tool
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Operating procedure

1. Select a task to be deployed in the task management screen, click : (Other options), and then select [Deploy].
(==~ Page 118 Task Management Screen)

(8 Task list

© New ° Edit I'g Duplicate @ Delete @ Start @ Stop [ Taskmonitor s Inspection result history B Property

Auto start setting

Import

= Setting name Status Error status Execution count Execution time Al model Last update d Last updater

Export

Task_001 & Executing @Normal 5 12 24s Al model_001 2023/09/19 16:42 Usert Deploy

2. Enter the information of a deployment destination in the connection destination setting screen, and click [Connect]
button.

Connection destination setting
Please input the information on the deployment destination.

IP address
Please input a value
Port number ‘
Please input a value
User ID
User1
Input
password
Please input a value
nnect Cancel
Item Description
D) Click this to display the information of up to 10 connection destination settings " which have been used in the past.
By selecting a setting from the history, information other than the password is applied.
IP address Enter the IP address of a connection destination.
Port number Enter the port number of a connection destination.
User ID Enter a user ID to be signed in.
Input password Enter the password of a user ID to be signed in.

*1  If the number of pieces of past information exceeds 10, the information will be deleted in chronological order.
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3. Selecta project of a deployment destination in the deployment setting screen, and click the [Deploy] button.

Deployment setting

Please select a project in the deployment destination

Vs

Setting name

Project_001

Project_003

Number of Al mo..

3

0

Number of tasks Last update date Comment

1
0

2023/09/01 12:02

2023/08/30 11:39

— (1)

J

Deploy Cancel

Item

Description

(1) Project list™!

Setting name

A project name is displayed.

Number of Al
models

The number of Al models set for a project is displayed.

Number of tasks

The number of tasks set for a project is displayed.

Last update date
and time

The last date and time when a project was updated is displayed.

Comment

A comment set for a project is displayed.

*1 The following project cannot be selected: A project that a user who is signed in from the connection destination setting screen does not
have access authority or does not have the full control authority for its tasks.

Point}3

After deploying a project, it is recommended to change its task name to one which is unique in the deployment

source project and deployment destination project.
The inspection result history of a task is saved into a folder with the name of the task. Therefore, the

inspection result history of a corresponding task can be easily identified from its folder name even when using

settings including the inspection result history setting as they are (except for the task name).

Precautions

« If a task name is duplicated with the one in the deployment destination, a serial number is attached to the name in the same

way as the setting name described below.
(==~ Page 119 Behavior when a task is duplicated)
« If the deployment fails when multiple tasks are selected in the task list screen, the tasks will be deployed except the failed

ones.
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10.4 Task Management Screen

This section shows the screen for setting, stating or stopping, and monitoring tasks.

Window.

Click B (Task) on the side bar. (=5~ Page 40 Side bar)

[y Task list

© New ° Edit Ii Duplicate W Delete @ Start @) Stop [ Taskmonitor i Inspection result history B Property :
( ,\\
= Setting name 1 Status Error status Execution co... Execution time Al model Last update Last updater Comment
Task_001 _'l|- Executing @Norma\ 5 12.24s Al model_001 20230919 16:42 User1
O Task_o02 § Stopped (& Normal [ F— 2023/09/01 15:03  User1
O Task_003 #° Editing (& Normal - —— 2023/09/01 15:45  User1
J

.
@—@e)
Displayed.items

Item

Description

New

Click this to create a new task.
[~ Page 107 Creating a new task

Edit

Click this to edit a selected task.
[~ Page 122 Task Flow Setting Screen

Duplicate

Click this to duplicate a selected task.

For the contents of the duplicated task, refer to the following:

==~ Page 119 Behavior when a task is duplicated

If the duplication fails when multiple tasks are selected, the duplication of a task which failed to be duplicated and
subsequent tasks will be canceled. (If the number of tasks after duplication exceeds the maximum number, the
duplication of all tasks will be canceled.)

Delete

Click this to delete a selected task.
If the deletion fails when multiple tasks are selected, the tasks will be deleted except the failed ones.

Start

Click this to execute a selected task.
== Page 163 Operation Procedure for a Task

Stop

Click this to stop a selected task.

Task monitor

Click this to monitor a selected task.
=5~ Page 164 Checking a task status

Inspection result history

Click this to check the inspection result history of a selected task.
==~ Page 165 Checking an inspection result history

Property Click this to check or change the properties of a selected task.
==~ Page 120 Task properties
E (Other Auto start setting | Click this to configure the auto start setting for a selected task.
options) = Page 121 Auto start setting
Import Click this to import a task created in another personal computer.
Settings that are already created in a project will not be deleted even if the import fails during the process.
==~ Page 53 Import
Export Click this to export a task so that it can be utilized in other personal computers.
==~ Page 52 Export
Deploy Click this to connect to another personal computer and duplicate a created task.
==~ Page 115 Deployment Procedure for a Task
10 TASK
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Item

Description

(1) Task list

Setting name

Atask name is displayed.
The task flow setting screen appears by clicking the task name.
I~ Page 122 Task Flow Setting Screen

Status

The status of a task is displayed.
I~ Page 103 Task status

Error status

The error status of a task is displayed.
When an error occurs, the error code is displayed on the tooltip of the icon.

Execution count

The number of times a task is executed (a cumulative total since the start of the task) is displayed.
When a task is in 'Stopped' status, the execution count of the previous task processing is displayed.

Execution time

The execution time (the time taken for executing a task once) is displayed.

Al model An Al model set in a task is displayed.

Number of Al The number of Al models set in a task is displayed.

models”!

Auto start Whether the auto start setting is enabled or disabled Is displayed.
setting*1

Size (MB)*1 The file size™ of a task setting is displayed.

Creation date The date and time when a task was created is displayed.

and time™’!

Creator! The ID of a user who created a task is displayed.

Last update date
and time

The last date and time” when a task was updated is displayed.

Last updater

The ID of a user who last updated a task is displayed.

Comment

A set comment is displayed.

(2) Number of settings

The number of created tasks and the maximum number of tasks that can be created are displayed.

*1

Displayed by expanding the header.

=~ Page 41 Expanding the header
*2 The file size is the same as that of a task for deployment and that of a task setting in a project file for export.

*3

It is not changed even when changing the properties.

Behavior when a task is duplicated

Contents of a duplicated task are changed as follows

Item

Description

Setting name

A three-digit number with zero padding is added to the end of the setting name of the duplicate source.

The initial value '(001)' is added to the end of the setting name and it is incremented to prevent the name from being
duplicated with other tasks.™!

If the setting name exceeds the maximum number of characters (32 characters) after duplication, characters after the
first 27 characters are deleted from the name and the number is added.

Status

It is changed to 'Stopped' when the status of the duplicate source is other than 'Editing.'

Creation date and time

It is changed to the date and time when the task is duplicated.

Others

They are not changed from the duplicate source.

*1 Characters are not case-sensitive when checking duplication of names.
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Task properties

The following operations can be performed: changing the name and comment of a task and checking the property information.

Window.

Select a task in the task management screen, and click the [Property] button. (=5~ Page 118 Task Management Screen)

Property of Task_001

Name
Task_001
Comment
(Creat\on date and time : 2023/08/31 18:53 )
Last update date and time : 2023/09/01 15:34
Size (MB) : 0.1(MB)
Status : Stopped
Execution time : 0s 1
Al model : AL model_001 ( )
Number of AI models : 1
Execution count : 0
Last updater : Userl
Creator : Userl
. J

“ Cancel

Displayed.items

Item Description

Name Set a task name (1 to 32 characters).

Comment Set a comment (0 to 1024 characters).

(1) Property information The property information of a task is displayed.
Pointp

The last update date and time of a task is not changed even when changing a name and comment.
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Auto start setting

The following shows the screen for enabling or disabling for the auto-start of a task.

By enabling the setting, a task can be started automatically at the same timing when the operating status of this product
changes to "RUN."

Point}S
« By also setting the auto start of the start up tool, a task can be run automatically at Windows logon after the
personal computer starts. ([=5~ Page 34 Auto start)
» Auser ID for events and errors related to the auto-started tasks will be '@system.’
Window

1. Select a task in the task management screen. ([~ Page 118 Task Management Screen)

2. Click ¢ (Other options), and select [Auto start setting].

Auto start setting

Auto start 1B

Displayed.items

Item Description

Auto start Turn ON the switch to enable a task to be started automatically.
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10.5 Task Flow Setting Screen

This section shows the screen for setting each processing block which runs on a task, a task flow, and the inspection result

history of a task.

Window.

Select a task to be set in the task management screen, and click the [Edit] button. (=5~ Page 118 Task Management Screen)

Y Task list > Task_001

Autosave W \
#i1i Inspection result history
(i) (3)
' TrueO—g P\c&/(r;ltega
| <2
@ False O—" — (1)
image mpar Ay r=
(4) PLCdata
writing(001)
\ S
Displayed.items
Item Description
Auto save Turn ON the switch to save the canvas automatically when layout is changed in the canvas.
i (Save) Click this to save a layout and its contents in the canvas.
is displayed if no layout is changed.
(1) Canvas An area for placing processing blocks and connectors.

=5~ Page 110 Placing a processing block
The canvas area is extended by placing a processing block or connector outside the area.

[Inspection result history] button Click this to set an inspection result history.
=5~ Page 112 Setting the inspection result history

(2) Processing block A block which represents each processing of a task.

The setting screen of a processing block appears by double-clicking it.

For setting contents of each processing block, refer to the following:

=" Page 125 PROCESSING BLOCK

For the status and menus of processing blocks, refer to the following:

=~ Page 123 Processing block status, Page 123 Menus of processing blocks

(3) Connector A connector which represents a data flow between processing blocks.
« Solid line: Processing blocks are connected.

« Dashed line: Processing blocks are not connected.

For the menus of connectors, refer to the following:

I~ Page 123 Menus of connectors

ocl elect a processing block to be added.

4) Dock Select ing block to be added

For available processing blocks, refer to the following:
=5~ Page 125 Processing Block List

[Complete] button Click this to complete a task setting so that the task can be started.

[Edit] button Click this to edit a task

1 22 10 TASK
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Processing block status

The following shows the status of a processing block.

Status Icon Description

Normal : A status where the processing block can be edited

Error () A status where an error occurs in the processing block.
¢@ The error details are displayed by clickingo.

Read-only A status where the processing block is read-only

Menus of processing blocks

The following table shows the menus displayed when right-clicking a processing block.

Menu Description

Edit To open the setting screen of a processing block.

Copy To copy the selected processing block.

Paste To paste a copied processing block.

Delete To delete the selected processing block.

Block name change To open the block name change screen of the selected processing block.
=5~ Page 124 Changing a block name

Menus of connectors

The following table shows the menus displayed when right-clicking a connector.

Menu Description

Copy To copy the selected connector.
Paste To paste a copied connector.
Delete To delete the selected connector.

10 TASK
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Changing a block name

The following shows the screen for changing a processing block name.

Pointp

By changing the name of a processing block to a unique name, a target processing block can be easily
identified in the monitor or an inspection result history.

Window.

Right-click a processing block in the task setting screen, and select [Block name change]. (==~ Page 122 Task Flow Setting
Screen)

Block name change

Name

{Image import

Displayed.items

Item Description

Name Set a processing block name (1 to 32 characters).

1 2 4 10 TASK
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11 ProcEssING BLOCK

This chapter shows the types and specifications of processing blocks.

11.1 Processing Block List

This section shows the list of processing blocks.

O: Available, X: Not available

Category Processing Placement Feature and purpose Maximum Reference
block Begi | End nun?ber*c:f
i settings ' per
task
9
Machine PLC data reading O To read device values from a programmable controller. | 8 = Page 126 PLC
integration The trigger condition of the next processing block can data reading block
[ HS be specified based on the read device values.
- (HE P
(] ]
PLC data writing O To write device values to a programmable controller. 8 [~5~ Page 139 PLC
The information of a processing block on the task flow data writing block
A is used for device values to be written.
<l
Imaging O To capture an image with a camera 8 ==~ Page 145
Imaging block
Image import O To import image files in a folder from a file server 8 =5~ Page 152
Image import block
Al model Anormaly detection x 2 O To specify an Al model generated with the learning 8 == Page 155 Al
inspection ' machine, to perform preprocessing for an input image, model execution
¢ and to perform inference using an Al model blocks
of 2
Defective point x 2 O 8
detection
Tgﬁ
Utility Conditional branch x"3 O To specify conditions and branch a task flow. The 8 ==~ Page 159
A information of a processing block on the task flow is Conditional branch
y ’ used for branch conditions. block
N Fatse O
Monitor input o™ To pause a task flow. A task flow can be restarted from | 8 =5~ Page 162
waiting the task monitor screen. Monitor input waiting
: block

*1 Each total number of processing blocks and connectors that can be set per task is as follows:

- Processing block: 1 to 32
- Connector: 0 to 40

*2 Place the imaging block or image import block in the previous block.

*3 Place the PLC data reading block or Al model execution block in the previous processing block.
*4 Cannot connect to the same processing block.

11 PROCESSING BLOCK
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11.2 Machine Integration Category

This section explains processing blocks in the machine integration category. These blocks communicate with another device
(a programmable controller, camera, or file server) and execute processing.

PLC data reading block

The PLC data reading block reads device values from a programmable controller. The device values that are read by this
block can be used for executing a task.

For example, when the information of an inspection target (such as a manufacturing number) is held in a programmable
controller, reading its device value allows the information to be saved as an inspection result history with other pieces of data
(such as captured images and the inspection result), which are acquired at task execution.

Additionally, this block can perform trigger detection for the read device values to monitor whether or not a specified condition
is satisfied. By performing trigger detection, the execution start timing of the next block can be controlled by a programmable
controller. (For example, a capturing timing can be controlled by a programmable controller by placing the imaging block next
to this block.)

Input/output specifications

The following shows the input and output specifications of this block.

H Input
None
B Output
Data name Data type Description
Read device value Numerical value When the data type to be read is other than 'STRING' or 'WSTRING'

Character string When the data type to be read is 'STRING' or "WSTRING'

1 2 11 PROCESSING BLOCK
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PLC data reading screen (programmable controller connection setting)

The following shows the screen for setting the information of a programmable controller to be connected.

Window.

PLC data reading

IP address

o Programmable controller connection setting o Device/trigger setting
General setting o
CPU series I v CPU type -
Please input a value Please input a value
OPERATION DETAIL SETTING
PC-side interface setting
PC-side interface v 1P address
Please input a value
Network number 1 Station number | 1
Machine-side interface setting
Machine-side interface - Protocol type

Network number Station number | 1

NEXT C CANCEL

Displayed.items

Item

Description

General setting | CPU series

Select CPU series to be connected.

CPU type Select a CPU type to be connected.
[OPERATION DETAIL SETTING] | Click this to configure the detailed settings for communication with the CPU. (I==" Page 128 Operation
button detail setting screen)

9

Click this to display up to 10 programmable controller connection settings*1 which have been set for the
project in the past. (==~ Page 128 Connection destination setting history screen)

PC-side PC-side interface Select the interface of a personal computer to be connected.
interface IP address Specify the IP address of a personal computer side interface to be connected.
setting

Network number

Specify the network number of a personal computer side interface to be connected.

Station number

Specify the station number of a personal computer side interface to be connected.

Machine-side Machine-side interface

Select a machine side interface type.

interface Protocol type

Select a protocol type.

setting
IP address

Specify the IP address of a CPU or machine side interface to be connected.

Network number

Specify the network number of a CPU to be connected.

Station number

Specify the station number of a CPU to be connected.

[COMMUNICATION TEST] button

Click this to perform a communication test with a programmable controller.

*1 If the number of pieces of past information exceeds 10, the information will be deleted in chronological order.

11 PROCESSING BLOCK 1 2
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B Operation detail setting screen

Operation detail setting

Timeout time | 3 s |
Number of retries | 3 |
oK CANCEL

Displayed
=

Timeout time Set a communication timeout time. (1 to 90 [s])

Number of retries Set the number of retries (0 to 9) due to communication failure.

B Connection destination setting history screen

Connection destination setting history

Please select the programmable controller connection

destination setting to be used. ﬂ

. .

OK cancel

Displayed.i

(1) History list Programmable controller connection settings which have been set in the past are displayed.

128 11 PROCESSING BLOCK
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PLC data reading screen (device/trigger setting)

The following shows the screen for setting a read target.

Window.

* Device

PLC data reading

Q Programmable controller connection setting ° Device/trigger setting
DEVICE TRIGGER
Please set the device to be read. +
Device Data type Number of characters Comment
O [ BOOL -

Please input a value.

BACK NEXT “ CANCEL

 Trigger

PLC data reading

@ Programmabie controller connection setting © oevicerigger setting
DEVICE  TRIGGER
Detect trigger @
Trigger condition setting
(® Value change
Monitoring target Do . Establishment Rising .
condition
Q) Value comparison
Monitoring target Comparison condition
Comparison target Fivad value Comparison target
selection B (Fixed value)

Monitoring cycle setting

300 ms

BACK NEXT “ CANCEL

11 PROCESSING BLOCK 1 2
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Displayed.items

Item

Description

[Device] tab -+ (Add)

Click this to create the setting of a device to be read. (Up to 20 settings)

B (Delete) Click this to delete the selected setting.
Device Set the type and device number of a read target device.
Data type Select a data type to be read.

Number of characters

Specify the number of characters to be read.

This must be set when selecting "STRING" or "WSTRING" for a data type.
* STRING: 1 to 32

*« WSTRING: 1 to 16

Comment

Enter a comment (0 to 64 characters).
The entered comment can be checked from the task monitor screen and an inspection result history.

[Trigger] tab Detect trigger

Turn ON the switch to use the trigger detection function.

Trigger condition
setting

Value A trigger is satisfied when a monitoring target device value (BOOL type) matches with the set condition.
change * Monitoring target: Select a device (BOOL type) to be used as a trigger.'1

« Establishment condition: Select a value change condition to satisfy a trigger.
Value A trigger is satisfied when a monitoring target device value matches with the set comparison condition.
compari | * Monitoring target: Select a device to be used as a trigger.*1
son « Comparison condition: Select a condition for comparing values.

» Comparison target selection: Select a target to compare with the monitoring target.
» Comparison target (Fixed value)*z: Enter the fixed value™ of a comparison target.
« Comparison target device selection™: Select a device to be compared.*5

Monitoring cycle setting

Set the monitoring cycle (300 to 86400 [ms]) of a device to be used for trigger detection.

*1
*2
*3

*4
*5

Can be selected from devices set in the [Device] tab.
Displayed when selecting "Fixed value" for "Comparison target selection."
When the data type of "Monitoring target" is a character string, the following number of characters can be entered:

STRING: 1 to 32 characters

WSTRING: 1 to 16 characters
Displayed when selecting "Device" for "Comparison target selection."

Select a device which satisfies the following conditions from devices set in the [Device] tab.

- The device is not selected for "Monitoring target.”

- The data type (a numerical value or character string) is the same as the one selected for "Monitoring target."

Precautions

* When a single-precision real number is compared with a double-precision real number in "Value comparison," conditions
may be satisfied or not satisfied unintentionally due to the differences in accuracy.

* Processing to read data from a programmable controller may take time due to an operation environment or a
communication route. In this case, a trigger monitoring cycle does not depend on the set value but depends on the
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processing time of reading data from a programmable controller.
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Operational specifications (while editing a task)

This block sets a read target and the connection destination of a programmable controller.

Additionally, the block can perform a communication test with a programmable controller. If no response is returned from the
programmable controller until the timeout time elapses, it disconnects communication without retry and ends the
communication test.

Operational specifications (while a task is running)

This block reads the device values of a programmable controller and outputs them to a data stream. Additionally, the block

performs a trigger conditional judgment based on the read device values and controls a task flow.

The block connects to a programmable controller during the start processing (preparing) and maintains the connection to the
programmable controller while a task is running. The block also reads data from the programmable controller and performs a
trigger conditional judgment at each execution of the block.

If the connection to the programmable controller is disconnected while a task is running, the block connects to the
programmable controller again at the timing of when data is read from the programmable controller.

Bl Behavior when a response timeout error occurs

If an abnormal response (due to disconnection or communication timeout) is received from a connection destination device
after a communication request is sent to the device, the request is retried. An error event is registered if the request is retried
up to the set number of times but an abnormal response is received after the last retry is attempted. (Once communication
processing is successful, the number of retries is reset when the processing is successful.)

[Ex]

The following figure shows the timing that an error event is registered when the number of retries is set to two.

Communication  Error response Error response Error response

request | | | An error event
@ § U Retry ¥ U Retry E is registered.
Time v : " : " ¢ >
Timeout ' Timeout '
time time

B Start processing (preparing)
The block connects to a programmable controller set in the programmable controller connection setting. (If the connection

between the block and a programmable controller is already established, the connection processing is not performed.)

B Processing block execution (executing)

The block reads device values and outputs the values to a data stream.

When performing trigger detection, the block reads data from a programmable controller and performs a trigger conditional
judgment repeatedly in the set monitoring cycle until a trigger is detected. (The block outputs the read values to a data stream
after a trigger is detected.)

» PLC data reading

The block reads a device specified in the device/trigger setting in the specified data type.*1

The read data is used in a trigger conditional judgment or the processing of other blocks with the read data type.

*1  When a trigger detection is turned ON, the data that is read at when a trigger condition is satisfied is treated as output data.

11 PROCESSING BLOCK 1 1
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« Trigger conditional judgment
The block determines whether or not a trigger condition is satisfied according to the condition set in the devicel/trigger setting.

Item Description

Value change A trigger is satisfied when this block detects a value change (rising or falling) in a device to be monitored. (After reading data from a
programmable controller, the block detects the rise or fall of the device value at the next read.)
The block acquires the device value at when a trigger is satisfied and transitions to the next operation.

The target The target
rises. falls.

PLC data PLC data
reading reading

Monitoring
cycle

Monitoring
cycle

PLC data
reading

1o = = — = = =

Monitoring

target
0 Y Y

If a device value is changed in a period shorter than the monitoring cycle, a trigger may not be satisfied.

Monitoring Monitoring
PLCdata |  ©¥¢e | PLCdata | cycle | PLCdata
reading - reading - g reading
P I | A
Monitoring
target
0 \ o Y ]
Value comparison A condition and target to be compared with the device value of a monitoring target are set and a trigger is satisfied at the timing when the

device value of the monitoring target matches with the set comparison condition.
(Example) Behavior when a bit device is set both for a monitoring target and a comparison target and '= (equal)' is set for a comparison

condition
Monitoring _____ Monitoring
PLC data cycle PLC data cycle PLC data
reading reading reading
— — — — — — — — ‘ —————— f — -
Monitoring
target
0 y 1 \
1 == Yy -] - -
Comparison
target
0 o \ 4 .

To create a task flow with multiple trigger establishment conditions, use multiple PLC data reading blocks and connect their connectors
to the same block. This enables the processing block, which is placed next to the PLC data reading blocks, to be executed after all
triggers are satisfied. However, the execution of the PLC data reading blocks is completed once their triggers are satisfied; therefore, the
triggers may not always be satisfied at the execution timing of the next processing block.

* Output
The block converts the read device values into the data type for output and outputs the values to a data stream.
Item Description
Numerical value A value is converted to a numerical value by referring only to the bit range of a data type.
Characters A value is converted to a character by referring to the range according to the specified data type and the number of characters.

HFor control codes
NUL is considered as a termination character. Other control codes (0x01 to 0x1F, and 0x7F) are output by replacing them with asterisks

(0x2A).

1 2 11 PROCESSING BLOCK
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B Stop processing (transitioning to stop)

The start processing (preparing) is canceled when it is in progress. Additionally, the connection with a programmable

controller is disconnected.

When the processing block execution is in progress, the stop processing is executed as follows:

» PLC data reading: The stop processing is executed after the processing block execution is completed. Additionally, the
connection with a programmable controller is disconnected.

» Conditional judgment: Conditional judgment processing is canceled. Additionally, the connection with a programmable

controller is disconnected.

Accessible devices

The following shows the list of accessible devices.

Accessible devices differ depending on the type of an access target CPU module. (=5~ Page 12 Accessible CPU modules)

Precautions
Note that bit-specified devices, digit-specified devices, indirect-specified devices, and index-modified devices cannot be
specified.
H RCPU
Device name Device type Data type Start address End address Address
representation
Bit BOOL 0 2FFF Hexadecimal
Y Bit BOOL 0 2FFF Hexadecimal
Bit BOOL 0 9A61FFF Hexadecimal
cc Bit BOOL 0 8993439 Decimal
CN Word WORD 0 8993439 Decimal
cs Bit BOOL 0 8993439 Decimal
D Word WORD 0 10117631 Decimal
F Bit BOOL 0 32767 Decimal
Jn\B™ Bit BOOL 0 9FFFF Hexadecimal
Jn\sB™ Bit BOOL 0 13FF Hexadecimal
Jnsw™ Word WORD 0 13FF Hexadecimal
Jmw™ Word WORD 0 27FFFF Hexadecimal
Jn\x! Bit BOOL 0 27FFF Hexadecimal
Jny ™ Bit BOOL 0 27TFFF Hexadecimal
L Bit BOOL 0 32767 Decimal
Lcc Bit BOOL 0 4761215 Decimal
LCN Word DWORD 0 4761215 Decimal
LCS Bit BOOL 0 4761215 Decimal
LSTC Bit BOOL 0 2529407 Decimal
LSTN Word DWORD 0 2529407 Decimal
LSTS Bit BOOL 0 2529407 Decimal
LTC Bit BOOL 0 2529407 Decimal
LTN Word DWORD 0 2529407 Decimal
LTS Bit BOOL 0 2529407 Decimal
M Bit BOOL 0 161882111 Decimal
R Word WORD 0 32767 Decimal
SB Bit BOOL 0 9AB61FFF Hexadecimal
sD Word WORD 0 4095 Decimal
SM Bit BOOL 0 4095 Decimal
STC Bit BOOL 0 8993439 Decimal
STN Word WORD 0 8993439 Decimal
STS Bit BOOL 0 8993439 Decimal
SW Word WORD 0 9A61FF Hexadecimal
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Device name Device type Data type Start address End address Address
representation

TC Bit BOOL 0 8993439 Decimal

TN Word WORD 0 8993439 Decimal

TS Bit BOOL 0 8993439 Decimal

Un\G™ Word WORD 0 268435455 Decimal
U3EN\G™ Word WORD 0 268435455 Decimal
U3EN\HG™ Word WORD 0 268435455 Decimal

Wi Word WORD 0 9A61FF Hexadecimal

ZR Word WORD 0 10027007 Decimal

*1  For a link direct device (Jn\), specify a network number (1 to 239) for 'n.'

*2 For a module access device (Un\G), specify the first two digits (0 to FF) of the start input/output number in three-digits representation for

n

*3 For a CPU buffer memory access device (U3En\G or U3En\HG), specify the input/output number of the CPU module (0 to 3) for 'n.'

B Rsafety
Device name Device type Data type Start address End address Address
representation
X Bit BOOL 0 2FFF Hexadecimal
Y Bit BOOL 0 2FFF Hexadecimal
Bit BOOL 0 5A49FFF Hexadecimal
cc Bit BOOL 0 5259711 Decimal
CN Word WORD 0 5259711 Decimal
cs Bit BOOL 0 5259711 Decimal
D Word WORD 0 5917183 Decimal
F Bit BOOL 0 32767 Decimal
JnB"! Bit BOOL 0 9FFFF Hexadecimal
Jn\sB™ Bit BOOL 0 13FF Hexadecimal
Jnsw™! Word WORD 0 13FF Hexadecimal
Jniw’! Word WORD 0 27FFFF Hexadecimal
Jnix’! Bit BOOL 0 27FFF Hexadecimal
Jny™ Bit BOOL 0 27FFF Hexadecimal
L Bit BOOL 0 32767 Decimal
Lcc Bit BOOL 0 2784543 Decimal
LCN Word DWORD 0 2784543 Decimal
LCS Bit BOOL 0 2784543 Decimal
LSTC Bit BOOL 0 1479295 Decimal
LSTN Word DWORD 0 1479295 Decimal
LSTS Bit BOOL 0 1479295 Decimal
LTC Bit BOOL 0 1479295 Decimal
LTN Word DWORD 0 1479295 Decimal
LTS Bit BOOL 0 1479295 Decimal
M Bit BOOL 0 94674943 Decimal
R Word WORD 0 32767 Decimal
SA\B™ Bit BOOL 0 9BFFF Hexadecimal
SA\CC™ Bit BOOL 0 35487 Decimal
SA\CN™2 Word WORD 0 35487 Decimal
SA\CS™ Bit BOOL 0 35487 Decimal
SA\D™ Word WORD 0 39935 Decimal
SAWM™2 Bit BOOL 0 638975 Decimal
SA\SD™ Word WORD 0 4095 Decimal
SA\SM™ Bit BOOL 0 4095 Decimal
SA\STC™ Bit BOOL 0 35487 Decimal
SA\STN? Word WORD 0 35487 Decimal
SA\STS™ Bit BOOL 0 35487 Decimal
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Device name Device type Data type Start address End address Address
representation

SA\TC™ Bit BOOL 0 35487 Decimal
SA\TN™2 Word WORD 0 35487 Decimal
SATS™ Bit BOOL 0 35487 Decimal
SAW™2 Word WORD 0 9BFF Hexadecimal
SAX 2 Bit BOOL 0 2FFF Hexadecimal
SAVY™2 Bit BOOL 0 2FFF Hexadecimal
SB Bit BOOL 0 5A49FFF Hexadecimal
sSD Word WORD 0 4095 Decimal

SM Bit BOOL 0 4095 Decimal
STC Bit BOOL 0 5259711 Decimal
STN Word WORD 0 5259711 Decimal
STS Bit BOOL 0 5259711 Decimal

SwW Word WORD 0 5A49FF Hexadecimal
TC Bit BOOL 0 5259711 Decimal

TN Word WORD 0 5259711 Decimal

TS Bit BOOL 0 5259711 Decimal
Un\G™ Word WORD 0 268435455 Decimal
U3ENG™ Word WORD 0 268435455 Decimal
U3EN\HG™ Word WORD 0 268435455 Decimal

w Word WORD 0 5A49FF Hexadecimal
ZR Word WORD 0 5832703 Decimal

*1  For alink direct device (Jn\), specify a network number (1 to 239) for 'n.'

*2 For a safety device, its value is read-only.

*3 For a module access device (Un\G), specify the first two digits (0 to FF) of the start input/output number in three-digits representation for
n'

*4 For a CPU buffer memory access device (U3En\G or U3En\HG), specify the input/output number of the CPU module (0 to 3) for 'n.'
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B FX5CPU

Device name Device type Data type Start address End address Address
representation

X Bit BOOL 0 1777 Octal

Bit BOOL 0 1777 Octal
B Bit BOOL 0 TFFF Hexadecimal
cc Bit BOOL 0 1023 Decimal
CN Word WORD 0 1023 Decimal
cs Bit BOOL 0 1023 Decimal
D Word WORD 0 7999 Decimal
F Bit BOOL 0 32767 Decimal
L Bit BOOL 0 32767 Decimal
Lcc Bit BOOL 0 1023 Decimal
LCS Bit BOOL 0 1023 Decimal
M Bit BOOL 0 32767 Decimal
R Word WORD 0 32767 Decimal
SB Bit BOOL 0 7FFF Hexadecimal
SD Word WORD 0 11999 Decimal
SM Bit BOOL 0 9999 Decimal
STC Bit BOOL 0 1023 Decimal
STN Word WORD 0 1023 Decimal
STS Bit BOOL 0 1023 Decimal
SW Word WORD 0 7FFF Hexadecimal
TC Bit BOOL 0 1023 Decimal
TN Word WORD 0 1023 Decimal
TS Bit BOOL 0 1023 Decimal
unG™ Word WORD 0 262143 Decimal
Wi Word WORD 0 TFFF Hexadecimal

*1  For a module access device (Un\G), specify the first two digits (0 to FF) of the start input/output number in three-digits representation for
n.
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H QCPU

Device name Device type Data type Start address End address Address
representation

X Bit BOOL 0 1FFF Hexadecimal
Bit BOOL 0 1FFF Hexadecimal

B Bit BOOL 0 EFFF Hexadecimal

CcC Bit BOOL 0 32767 Decimal

CN Bit WORD 0 32767 Decimal

Cs Bit BOOL 0 32767 Decimal

D Word WORD 0 4849663 Decimal

F Bit BOOL 0 2047 Decimal

Jn\B Bit BOOL 0 7FFF Hexadecimal

Jn\SB Bit BOOL 0 1FF Hexadecimal

Jn\SW Word WORD 0 1FF Hexadecimal

Jn\W Word WORD 0 1FFFF Hexadecimal

Jn\X Bit BOOL 0 3FFF Hexadecimal

Jn\Y Bit BOOL 0 3FFF Hexadecimal

L Bit BOOL 0 32767 Decimal

M Bit BOOL 0 61439 Decimal

R Word WORD 0 4849663 Decimal

SB Bit BOOL 0 7FFF Hexadecimal

SD Word WORD 0 2047 Decimal

SM Bit BOOL 0 2047 Decimal

STC Bit BOOL 0 32767 Decimal

STN Word WORD 0 32767 Decimal

STS Bit BOOL 0 32767 Decimal

SW Word WORD 0 7FFF Hexadecimal

TC Bit BOOL 0 32767 Decimal

TN Word WORD 0 32767 Decimal

TS Bit BOOL 0 32767 Decimal

un\G Word WORD 0 65535 Decimal

U3EN\G Word WORD 0 24335 Decimal

w Word WORD 0 4AEBFF Hexadecimal

ZR Word WORD 0 4849663 Decimal
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H LCPU

Device name Device type Data type Start address End address Address
representation

X Bit BOOL 0 1FFF Hexadecimal
Bit BOOL 0 1FFF Hexadecimal

B Bit BOOL 0 EFFF Hexadecimal

CcC Bit BOOL 0 32767 Decimal

CN Word WORD 0 32767 Decimal

Cs Bit BOOL 0 32767 Decimal

D Word WORD 0 421887 Decimal

F Bit BOOL 0 32767 Decimal

Jn\SB Bit BOOL 0 1FF Hexadecimal

Jn\SW Word WORD 0 1FF Hexadecimal

Jn\W Word WORD 0 3FFF Hexadecimal

Jn\X Bit BOOL 0 3FFF Hexadecimal

Jn\Y Bit BOOL 0 3FFF Hexadecimal

L Bit BOOL 0 32767 Decimal

M Bit BOOL 0 61439 Decimal

SB Bit BOOL 0 7FFF Hexadecimal

SD Word WORD 0 2047 Decimal

SM Bit BOOL 0 2047 Decimal

STC Bit BOOL 0 32767 Decimal

STN Word WORD 0 32767 Decimal

STS Bit BOOL 0 32767 Decimal

SwW Word WORD 0 6FFFF Hexadecimal

TC Bit BOOL 0 32767 Decimal

TN Word WORD 0 32767 Decimal

TS Bit BOOL 0 32767 Decimal

un\G Word WORD 0 65535 Decimal

w Word WORD 0 66FFF Hexadecimal

ZR Word WORD 0 393215 Decimal
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PLC data writing block

The PLC data writing block writes a user-specified fixed value and the output data of the previous block, which is stored in a
data stream, to the device of a programmable controller.

By using this block, a programmable controller can get a feedback on the result of task execution (such as the inspection
result) from this product.

Pointp

This block can also be used to confirm that a task is executed in a fixed cycle. (Programming a programmable
controller is required.)

The following shows the setting example of a task flow and the programming example of a programmable
controller to confirm that a task is executed in a fixed cycle. Use devices and time described in the example as
a reference. Make sure to verify the operation before operating a system.

Example

Controlling the task processing timer (TO: 10 seconds) via the task processing END notification (M0) and
detecting a failure to execute a task in a fixed cycle using the timeout natification (M1)

« Task flow setting

- Add 'PLC data writing' to the beginning of a task flow, and turn OFF (clear) the task processing END
notification.

- Add 'PLC data writing' to the end of the task flow, and turn ON the task processing END notification.

If a task flow branches, add the same processing to each branch.

* Programming of a programmable controller

- Stop (reset) the task processing timer when the task processing END notification turns OFF ({).

- Start the task processing timer when the task processing END notification turns ON (7).

- Turn ON the timeout notification when the task processing timer times out.

Task processing

(PLC data writing) _\ _\ _\
ON

Task processing END MO OFF
notification
ON
Task processing timer OFF 1 2 3 1 2 . 9 10

(Coil and current value) 0

Contact OFF
51—”
Timeout notification M1 OFF

Input/output specifications

The following shows the input and output specifications of this block.

H Input

* When using the output data of the previous block

Data name Data type Description

Block output data « Image Output data of the previous block

* Numerical value
« Character string

* Other than above

None

H Output

None
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PLC data writing screen (programmable controller connection setting)

The following shows the screen for setting the information of a programmable controller to be connected.

Window.

PLC data writing

General setting

o Programmable controller connection destination setting

CPU series I -

Please input a value

PC-side interface setting

PC-side interface -

Network number 1 Station number | 1

Machine-side interface setting

Machine-side interface -

IP address

Displayed.items

a Writing setting

[ -

Please input a value

CPU type

OPERATION DETAIL SETTING

IP address

Please input a value

Protocol type

Network number Station number | 1

NEXT C CANCEL

Item Description

General setting | CPU series Select CPU series to be connected.
CPU type Select a CPU type to be connected.
[OPERATION DETAIL SETTING] | Click this to configure the detailed settings for communication with the CPU. (==~ Page 141 Operation
button detail setting screen)

D

Click this to display up to 10 programmable controller connection settings*1 which have been set for the
project in the past. (== Page 141 Connection destination setting history screen)

PC-side PC-side interface Select the interface of a personal computer to be connected.
interface IP address Specify the IP address of a personal computer side interface to be connected.
setting

Network number

Specify the network number of a personal computer side interface to be connected.

Station number

Specify the station number of a personal computer side interface to be connected.

Machine-side Machine-side interface

Select a machine side interface type.

interface Protocol type

Select a protocol type.

setting
IP address

Specify the IP address of a CPU or machine side interface to be connected.

Network number

Specify the network number of a CPU to be connected.

Station number

Specify the station number of a CPU to be connected.

[COMMUNICATION TEST] button

Click this to perform a communication test with a programmable controller.

*1  If the number of pieces of past information exceeds 10, the information will be deleted in chronological order.
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B Operation detail setting screen

Operation detail setting

Timeout time ‘ 3 s ‘

Number of retries ‘ 3

OK CANCEL

Displayed
T ==

Timeout time Set a communication timeout time. (1 to 90 [s])

Number of retries Set the number of retries (0 to 9) due to communication failure.

B Connection destination setting history screen

Connection destination setting history

Please select the programmable controller connection

destination setting to be used.

. ey

OK Cancel

Displayed.

(1) History list Programmable controller connection settings which have been set in the past are displayed.
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PLC data writing screen (writing setting)

The following shows the screen for setting a write target.

Window.

PLC data writing

Please set the device to be written.

name

Please input a value

Displayed.items

° Programmable controller connection destination setting o Writing setting

+

Device Fixed value type/block Fixed value(Character Data type Number of characters Comment
string)

Fixed value(Ch... ~ : STRING - 1
ol ]

Please input a value

BACK “ CANCEL

Item Description

+ (Add) Click this to create the setting of a device to be written. (Up to 20 settings)
i (Delete) Click this to delete the selected setting.

’I\/slz Click either of these to change the order of the selecting setting.

Device Set the type and device number of a write target device.

Fixed value type/block name

Select a fixed value type or block to be written.

Fixed value (Character string)*1

Set a character string to be written.

* When the data type is STRING: 1 to 32 characters.

* When the data type is WSTRING: 1 to 16 characters

* When the data type is BOOL: Set a character string that represents BOOL. For the output contents, refer to the
following:
(==~ Page 143 Processing block execution (executing))

Fixed value (Numerical value)™?

Set a numerical value to be written.
The value range differs depending on the data type. For details, refer to the following:
(==~ Page 143 Processing block execution (executing))

QOutput data™

Select data to be written.

Data type

Select a data type.

Number of characters

Specify the number of characters to be written.

This must be specified when selecting "STRING" or "WSTRING" for a data type.
* STRING: 1 to 32

* WSTRING: 1 to 16

Comment

Enter a comment (0 to 64 characters).

*1 Displayed when selecting "Fixed value(Character string)" for "Fixed value type/block name."
*2 Displayed when selecting "Fixed value (Numerical value)" for "Fixed value type/block name."
*3 Displayed when selecting a block for "Fixed value type/block name."

Operational specifications (while editing a task)

This block sets a write target and the connection destination of a programmable controller.
Additionally, it can perform a communication test with a programmable controller.

142
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Operational specifications (while a task is running)

This block writes the output data of the previous block and a user-specified fixed value to devices of a programmable

controller.

Bl Behavior when a response timeout error occurs
Refer to the following:
[Z=~ Page 131 Behavior when a response timeout error occurs

B Start processing (preparing)

The block connects to a programmable controller set in the programmable controller connection setting. (If the connection

between the block and a programmable controller is already established, the connection processing is not performed.)

B Processing block execution (executing)
The block acquires data from a data stream, converts the data into the specified data type, and then writes it to a device.

» PLC data writing

When data (a fixed value or the output data of a block) to be written does not match with the range of the specified data type,
the block writes the data according to the specifications of the specified data type. If a write data value is equal to or more than
the maximum value of the specified data type, it will be rounded off to the maximum value of the specified data type. On the
other hand, if a write data value is equal to or less than the minimum value of the specified data type, it will be rounded up to
the minimum value of the specified data type.

(An incorrect data type error occurs when the data type is 'REAL' or 'LREAL' and data to be written is '+Inf,' '-Inf,' or 'NaN.")

Specified data type
BOOL

Description Conversion example

* When data to be written is '0.123," '1" will be written.
* When data to be written is 'AB," '1' will be written.

WData to be written is a character string that represents a BOOL
value !

* "True': '1"is output.

« 'False': '0" is output.

HData to be written is '0'

«'0' is output.

MData to be written is other than described above

+'1"is output.

WORD, INT, UINT,
DWORD, DINT, UDINT

Data to be written is converted into the specified data type, then
output. (The value after the decimal point is rounded off.)

When data to be written is '"12.34,' 12" will be written.

REAL, LREAL

When data to be written is an integer, it will be output as real
number data.

When data to be written is '12," '12.0" will be written.

STRING, WSTRING

Data to be written is not converted.

*1  "True" or "False" (Characters are not case-sensitive.)
The following table shows the value range of data types.

Data type Value range

BOOL Binary (0 or 1) 0,1

WORD Unsigned 16-bit integer 0 to 65535

INT Signed 16-bit integer -32768 to 32767

UINT Unsigned 16-bit integer 0 to 65535

DWORD Unsigned 32-bit integer 0 to 4294967295

DINT Signed 32-bit integer -2147483648 to 2147483647
UDINT Unsigned 32-bit integer 0 to 4294967295

REAL 32-bit real number -3.402823E+38 to 3.402823E+38
LREAL 64-bit real number -1.79769313486231E+308 to 1.79769313486231E+308
STRING Character string (ASCII) —

WSTRING Character string (Unicode®(UTF-16))

The set devices are sorted in order from the top and written in a batch. The maximum number of data points that can be

written in a batch depends on the type of a programmable controller and a data writing route. For the maximum number of

data points, refer to the manual for a programmable controller and a network used.

Exceeding the maximum number of data points may cause data inconsistency because the time of writing data is extended

across scan intervals.
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B Stop processing (transitioning to stop)
The start processing (preparing) is canceled when it is in progress. Additionally, the connection with a programmable

controller is disconnected.
When the processing block execution is in progress, the stop processing is performed after the processing block execution is
completed. Additionally the connection with a programmable controller is disconnected.

Accessible devices

Refer to the following:
[=5~ Page 133 Accessible devices
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Imaging block

The imaging block instructs a camera to capture an image and acquires the image.
Camera parameters can be set while checking the actually captured image. Parameters that have been set on the camera

side are applied for parameters that have not been set.
When a task is running, this block connects to a camera and writes parameters to it at the start of the task. The block also

maintains a connection with the camera.

Point ;>

It is recommended to configure the imaging setting after connecting a camera to the learning machine or

inspection machine in advance.

Precautions

» Cameras that have the same IP address within a task are operated by sharing the same parameters.
« Multiple connections to a camera are not available. Therefore, if a task uses the camera that is already used in another

running task, the task cannot be started.

Input/output specifications
The following shows the input and output specifications of this block.

H Input

None

H Output

Data name Data type Description

Captured image Image Image data captured with a camera
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Imaging screen (camera connection destination setting)

The following shows the screen for setting the information of a camera to be connected.

Window.

Imaging

o Camera connection destination setting o Parameter setting

@ Specify with the IP address

IP address

1982.168.3.100

(O Specify with the connected camera

Camera model name

Serial number

IP address to be set

Displayed.items

OPERATION DETAIL SETTING

Item

Description

Specify with the IP
address

IP address

Select this to specify a camera with an IP address.

D

Click this to display up to 10 IP addresses ! which have been set for the project in the past.

Specify with the
connected camera

Camera model name

Select a camera to be connected.

Cameras being connected to this product are displayed in a list (up to eight cameras). (== Page 150
Acquiring camera information)

« Serial number: The serial number of the selected camera is displayed.

- IP address to be set: Enter the IP address to be set for the selected camera.?

D

Click this to display up to 10 cameras “! which have been set for the project in the past.

(The information of the
connected camera will be
reacquired.)

Click this to re-acquire the information of a camera being connected.

[OPERATION DETAIL SETTING] button

Click this to configure the detailed settings for communication with the camera. (==~ Page 147
Operation detail setting screen)

*1  If the number of pieces of past information exceeds 10, the information will be deleted in chronological order.
*2 When selecting a camera, the IP address set for the camera is displayed.
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B Operation detail setting screen

Operation detail setting

Timeout time ‘ 3 S ‘

Number of retries ‘ 3 ‘

OK CANCEL

Displayed
T ==

Timeout time Set a communication timeout time. (1 to 90 [s])

Number of retries Set the number of retries (0 to 9) due to communication failure.

11 PROCESSING BLOCK 147
11.2 Machine Integration Category



Imaging screen (parameter setting)

The following shows the screen for setting parameters.

Window.
Imaging
° Camera connection destination setting o Parameter setting
BG302LMC 1250598  192.168.3.100
(0 @ © 30% W o) o
Basic Settings
Exposure time 30.000 ms
Advanced setting
+
4 A
Group Setting name Setting value
[0 ImageFormatControl PixelFormat BayerBG8 -
[0 imageFormatControl TestPattern Off -
] » v
Width: 2048 Height: 1536 N
\_ J\ J

BACK “ CANCEL

Displayed.items

Item Description

(1) Captured image | @ (Imaging start)/ Q) Click either of these to start or stop capturing images.”

information display | (Imaging stop)

area e (Shrink)/o (Enlarge) Click either of these to enlarge or reduce the size of the displayed image (in units of 10 percent).

The image size can also be enlarged or reduced with a slider.

= (Fit display) Click this to display an image which is resized to fit within the preview image display area.
i (Download) Click this to download the displayed image to a personal computer.'2
Width The width of a preview image is displayed.
Height The height of a preview image is displayed.

4':} (Update)*3 Click this to apply the settings of parameters to a camera.

Basic Settings Exposure time Set an exposure time.

Advanced setting -+ (Add camera parameter) | Click this to add camera parameters. (=" Page 149 Camera parameter selection screen)
i (Delete camera Click this to delete the selected camera parameter.
parameter)

(2) Camera parameter setting | Add a parameter to be used by clicking <+ (Add camera parameter) to set the parameter.
area

*1 The settings of parameters are applied to a camera at the start of image capture.

*2 If a saving destination path exceeds the maximum number of characters, any of the following operations will be performed:
- The image is saved to the default download destination set on the web browser.
- Download fails.

*3 Cannot be clicked when image capture is stopped.
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B Camera parameter selection screen
Select parameters to be used. The parameters to be displayed differ depending on a camera being connected.

For details on parameter settings, refer to the following:
[=5~ Page 150 Parameter settings

Window.

Camera parameter selection

P
~ DeviceControl
~ ImageFormatControl

Width 2048
Height 1536
OffsetX 0
(2) = offeety 0
BinningHorizontal 1

ImageFormatSelector

Selects which image format is controlled by Image Format |
Control.

\. J

“ Gancel

Displayed.items

Item Description
(1) User level selection Select a parameter level to be displayed.
(2) Parameter display area Parameters that can be set are displayed according to the selected user level.”

*1 Parameters are not displayed if there are no parameters that can be displayed.

Precautions

Some parameters may be read-only depending on a camera to be used. Read-only parameters cannot be added to the
advanced setting.
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Operational specifications (while editing a task)

This block configures the camera connection destination setting and parameter setting.

B Acquiring camera information
The information of a camera being connected is acquired. (Up to eight cameras)

When eight or more cameras are connected, some of the cameras may not be displayed in the imaging screen.

Point

Cameras being connected are listed in the order in which this product recognizes the connection of the
cameras. Therefore, when re-displaying the list of cameras being connected, the display order may be
changed.

Up to 10 camera connection destination settings set in the project can be retained as a history. If the number of settings
exceeds the maximum number, the setting information will be deleted in chronological order.

B Parameter settings
By connecting to a camera, the environment of capturing images and parameters can be adjusted while checking the actually

captured images. There are two types of camera parameters: "Basic Settings" and "Advanced setting."

Item Description

Basic Settings Parameters that are frequently used among camera parameters can be set.
This setting can be configured even when a camera is not connected.

Advanced setting The advanced setting can be configured by acquiring a list of settable parameters from the connected camera.”!

Select parameters to be used by clicking <+ (Add camera parameter) because no advanced setting parameters are set in the
default status.

The setting can be configured only when a camera is connected. The camera is connected when the imaging screen (parameter
setting) is displayed.

*1 Parameters that can be set differ depending on a camera to be connected. Applying parameters for which a camera does not support
causes an error when writing parameter to the camera. For settable parameters, refer to the manual of a camera used.
For details on external devices for which operation has been confirmed, refer to the following technical bulletin:
L1 Applicable Industrial Cameras for MELSOFT VIXIO (FA-A-0419)

Point ;>

It is recommended to set parameters required for image capture in the advanced setting even if the they have
already been set on the camera side.

Depending on the camera to be used, some parameters set on the camera side may be reset when the power
of the camera is turned OFF and ON. This block overwrites only the parameters set in the imaging block to
parameters being set on the camera side. Therefore, without setting the required parameters in the advanced
setting, the camera behavior may be changed from when a task was started if parameters on the camera side
are reset.
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Operational specifications (while a task is running)

The block instructs a camera to capture an image according to parameter settings of the camera and acquires the image data.

A camera is connected when a task in which the imaging block is placed starts running (preparing). The camera is
disconnected when a task stops running (transitioning to stop).

Bl Behavior when a response timeout error occurs
If an abnormal response (due to disconnection or communication timeout) is received from a connection destination device

after a communication request is sent, the request is retried and a warning event is registered. An error event is registered if
the request is retried up to the set number of times but an abnormal response is received after the last retry is attempted.
(Once communication processing is successful, the number of retries is reset when the processing is successful.)

The following figure shows the timing that an error event is registered when the number of retries is set to two.

Communication  Error response Error response Error response
request . . .
§ :7 Retry § :7 Retry §
Time ! ;k v T -
Timeout ' Timeout ' '
time time

A warning event An error event
is registered. is registered.
B Start processing (preparing)

The block secures a memory area, connects to a camera, and updates camera parameters.

Precautions

When sharing a camera among multiple imaging blocks in a task, parameters set in each block are overwritten by parameters
executed later.

[Ex]

If imaging blocks that are set with the following parameters are run in the order of A, B, and C, the camera works with the
camera parameters of Width = 1,500 and Height = 1,300.

Imaging block A: Width = 1,000

Imaging block B: Width = 1,500 and Height = 1,000

Imaging block C: Height = 1,300

B Processing block execution (executing)
The block captures images with a camera, acquires the captured images, and outputs the images to a data stream.

If a connection to a camera fails, the block attempts to reconnect to the camera.

Precautions

When a camera is reconnected, images are captured after camera parameters are updated. The imaging block overwrites
only the parameters set in the block to parameters on the camera side, which are set at the time when the camera is
reconnected. Therefore, the camera behavior may be changed from when a task was started. For example, the camera
behavior may be changed when parameters set on the camera side are overwritten after the parameters are reset because
the power of the camera is turned OFF and ON while the task is running.

B Stop processing (transitioning to stop)

When the processing block execution is in progress, the stop processing is performed after the processing block execution is
completed.

When the block is in other statuses, the connection with a camera is disconnected and the memory is released.
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Image import block

The image import block imports an image file from a specified folder.
This block can import an image file captured by a camera, which is not controlled by this product. The block can be used in the

following cases:

* Using an existing camera

+ Controlling a camera in detail

» Using a camera which is not supported by this product

Not only the folder of the learning machine or inspection machine where a task is running, but also the folder of a file server
can be specified as an import source folder.

If there is no image file in the import source folder, the block will be in the wait state and checks the folder in the specified
monitoring cycle until it imports an image file.

Input/output specifications

The following shows the input and output specifications of this block.

H Input

None

B Output
Data name Data type Description
Import image Image Imported image data
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Image import screen

The following shows the screen for setting the import source of an image file.

Window.

Image import

Please enter a folder on the file server or local folder. 29

Import source
Please input a value

Displayed.items

Delete imported file @® Delete O Not delete (Move to the saving folder)
Keyword (Partial match) Please enter the keyword for the file to be imported
Monitoring cycle 100 ms

Cancel

Item

Description

Import source

Specify the image import source folder with an absolute path.

9

Click this to display up to 10 import source folders™ which have been set for the project in the past.

[COMMUNICATION TEST] button

Click this to perform a communication test with an import source folder.

Delete imported file

« Delete: To delete the imported file from an import source folder

» Not delete (Move to the saving folder): To create the save folder ($aivi_imported$) in the import source folder
and move the imported file to the folder. (By moving the imported file to the save folder, importing multiple
images can be prevented.)

Keyword (Partial match)

Set the keyword (0 to 64 characters) of the name of an image file to be imported.™?

Monitoring cycle

Set the cycle (100 to 10,000 [ms]) for monitoring an import source folder.

*1 If the number of pieces of past information exceeds 10, the information will be deleted in chronological order.

*2 Characters are case-sensitive.

Operational specifications (while editing a task)

This block sets the import source of an image file.
Additionally, it can perform a communication test with an import source folder.
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Operational specifications (while a task is running)
This block imports an image file from the import source at each execution of this block according to the image import setting.
If there is no image file to be imported, the block checks the import source folder in the monitoring cycle until it imports an

image file.

Point

The following operations are performed by a Windows logon user on the accessing learning or inspection
machine: performing import processing of this block, moving or deleting a file, and performing a

communication test.

B Start processing (preparing)

The block secures a memory area and performs a communication test with an import source folder. If any of these fails, the
block stops a task.

B Processing block execution (executing)

The block imports an image file by connecting to an import source folder. After importing the image file, the block deletes or

moves the file to the save folder according to the setting of "Delete imported file."
If importing an image and moving or deleting the imported file fail, the behavior of this block is as follows:

Item Description

If importing the image file of an import source folder fails, the file will be skipped, and the next image file will be
imported. The skipped file will be imported when the import source folder is connected again.

Importing an image file fails.

The image file is imported again after the cycle time set in "Monitoring cycle" elapses. (This process is repeated until

an image file is successfully imported.)

There is no image file to be imported.

Deleting and moving an image file A target image file is registered in the exclusion list and the file is excluded from the import.

according to the setting of "Delete The exclusion list is cleared when a task is stopped. Image files that were in the list are imported when a task is

imported file" fails. started next time.

+ Searching for image files
From image files saved in the folder specified in "Import source," the block searches for files that satisfy the following

conditions: The file has the extension of jpg, jpeg, png, or bmp and the file name (including an extension) contains character
strings specified in "Keyword (Partial match)." (If no keyword is specified in "Keyword (Partial match)," all files will be

searched.)

* Importing an image file
The block imports an image file that has the oldest creation date and time. If several files have the same creation date and
time, a file is imported in ascending order of their names.

If there is no image file to be imported, a file search is performed in the specified monitoring cycle and a file is imported when
an available file is found.

* Deleting an image file

The block deletes image files imported from an import source folder when selecting "Delete" for "Delete imported file."

* Moving an image file

The block creates the save folder ($aivi_imported$) in an import source folder and moves the imported file to the folder when
"Not delete (Move to the saving folder)" is selected for "Delete imported file."

If a file with the same name already exists in the save folder, a four-digit number with zero padding is added to the end of the
file name. The initial value '_0000' is added to the end of the file name and is incremented so that the name is not duplicated

with other files."
*1 Even if the number exceeds 10,000, the number is incremented (such as 10,001 and 10,002) without changing the number of digits.

B Stop processing (transitioning to stop)
The start processing (preparing) is canceled when it is in progress.

When the processing block execution is in progress, the stop processing is executed as follows:

» Searching for image files: The searching operation is canceled.

 Importing, deleting, or moving an image file: The stop processing is performed after the processing block execution is

completed.
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11.3 Al Model Inspection Category

This section explains processing blocks in the Al model inspection category. These blocks execute the processing of an Al

model.

Al model execution blocks

Al model execution blocks specify an Al model generated in the learning machine and perform inference for input images.
It also outputs the judgment result to the next block in numerical values or character strings.
The blocks are divided into blocks for each Al engine. Use a block for an Al engine type used for an Al model.

Block Input Output

Anormaly detection Image « Judgment result (Numerical value)
« Judgment result (Character string)
* Heat map image

« Error level

Defective point detection « Judgment result (Numerical value)
« Judgment result (Character string)
* Heat map image

« Error location (maximum)

« Error location (total)

Point ;>

When using the defective point detection block, GPU is required.
Approximately 2.4 GB of GPU memory is occupied for each task which uses the defective point detection
block.

Input/output specifications

The following shows the input and output specifications of this block.

H Input
Data name Data type Description
Captured image or import image Image Either of the following images is acquired from data which is output from the previous block.

< An image captured using the imaging block
< An image imported using the image import block
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H Output

» Al model execution (common for anormaly detection and defective point detection)

Data name Data type Description
Judgment result (Numerical Numerical value A numerical value corresponding to the judgment result
value) + 0: Non-defective product
* 1: Defective product
» 900: No judgment result
Judgment result (Character) | Character string A character string corresponding to the judgment result

+ Pass: Non-defective product
* Fail: Defective product
* None: No judgment result

Heat map image*1

Image An image where the output map*2 of an Al model is overlaid on an input image

* Maximum size: 640 [px] x 480 [px]

A heat map image will not be output if the judgment result is other than a non-defective product or
defective product.

*1 Cannot be used for the input data of the Al model execution block.
*2 During inspection, an Al model creates an output map which indicates the error location of an input image.
An output map is an image where the size of an error in the whole area of an input image is depicted by color.

@-»r-»

rror location

Inspection performed

Input i tput
nput image by an Al model Output map
» Anormaly detection
Data name Data type Description
Error level Numerical value An error level calculated from the output map of an Al model

« 0.00 to 255.00 (Rounded up to two decimal places)
If the judgment result is other than 'non-defective product' or 'defective product,’ the value will be '0.'

+ Defective point detection

Data name Data type Description
Error location (maximum) Numerical value The maximum area of an error location calculated from the output map

+ 0 to the area of an input image

If the judgment result is other than 'non-defective product' or 'defective product,’ the value will be '0.'
Error location (total) The total area of error locations calculated from the output map

* 0 to the area of an input image

If the judgment result is other than 'non-defective product' or 'defective product,’ the value will be '0.'

Point}@

If the judgment result is 'no judgment result,’' the value of 'Error level,' 'Error location (maximum),' and 'Error

location (total)' will be '0.' When using the value of 'Error level,' 'Error location (maximum),' and 'Error location
(total)' in the next processing block, use them together with the value of the judgment result so that the result
can be distinguished from the normal judgment result which is output when there is no error location detected.
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Al model execution screen (input block setting)

The following shows the screen for setting an input block.

Window.

Anormaly detection

o Input block setting ° Al model setting

Please select the block to be used for input.

Block name

Imaging

(1

Image import

NEXT oK CANCEL
Displayed.items
Item Description
(1) Input block list Select a block to be used for an input.

Al model execution screen (Al model setting)

The following shows the screen for selecting an Al model to be executed.

Window.

Anormaly detection

@ input biock setting @ ~i model setting

Please select the Al model to be used

Setting name Accuracy Data set name Last update date and time

g ___________________

BACK NEXT “ CANCEL

Displayed.items

Item Description

(1) Al model list Select an Al model to be used.
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Operational specifications (while editing a task)

This block selects an input block to be used and an Al model.

Operational specifications (while a task is running)

This block performs preprocessing and inference for the input image.

Precautions

To use the defective point detection block, approximately 2.4 GB of GPU memory must be secured per task, which uses the

block.

B Start processing (preparing)

The following start processing is executed.

Processing

Description

Al model

The block executes the start processing of an Al model in the following order:
@ Checking an Al model

@ Checking a GPU (only for defective point detection)

© Securing resources for a CPU and GPU

O Reading the Al model

B Processing block execution (executing)
The block performs the inference of an Al model for an input image and outputs the result.

No. | Processing

Description

1 Acquiring input data

Image data that is input in a block is acquired.

Executing preprocessing

Preprocessing is executed for the acquired image data.

The inference of an Al model is performed by inputting image data to an Al model.

2
3 Performing inference
4

Processing the inference
result

The inference result is output.

Processing of the inference result for each Al model is as follows:

* Common for Al models

Inspection result

Method for acquiring the inspection result

Acquiring the judgment result

The judgment result for a threshold set in the Al model validation screen is as follows:
» Non-defective product: Less than the threshold
« Defective product: Equal to or more than the threshold

Generating a heat map image

An image where the output map of an Al model is overlaid on an input image is created
» Heat map color: A heat map color displayed in the Al model validation screen.

+ Aspect ratio: The size of input image data

* Maximum size: 640 [px] x 480 [px]'1

*1  When the input image size exceeds the maximum size, reduce the image size to fit into the maximum size with the aspect ratio being

maintained.
* Anormaly detection

Inspection result

Method for acquiring the inspection result

Calculating an error level

The maximum value of an error level in an output map

« Defective point detection

Inspection result

Method for acquiring the inspection result

Calculating the error location
(maximum)

The number of pixels of the blob that has the largest area among blobs detected by blob detection for the output map

Calculating the error location (total)

The total number of pixels determined as error in an output map

B Stop processing (transitioning to stop)
When the processing block execution is in progress, the stop processing is performed after the processing block execution is

completed. Additionally, the block releases an Al model.
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11.4 Utility Category

This section explains processing blocks in the utility category. These blocks execute processing to control the behavior of

tasks.

Conditional branch block

The conditional branch block initially determines whether or not the output data of the previous block matches with a condition

created for the output data. The block branches a task flow by joining the judgment results to each other and determining

these results using the condition convergence method (AND or OR).

Using this block allows multiple inspection results to be determined comprehensively and a task flow to be branched.

Therefore, feedback corresponding to the inspection results can be provided.

Input/output specifications

The following shows the input and output specifications of this block.

H Input

The block outputs blocks whose data types are either of the following types:
* Numerical value

» Character string

H Output

None

Conditional branch screen

The following shows the screen for setting the conditional branch of a task flow.

Window
Conditional branch
Condition convergence method
AND -~
+
( \
Condition Set (1)
No data
\. J
Cancel
Displayed.items
Item Description
Condition convergence method Select a method for combining conditions.
+ (Add) Click this to add a condition. (Maximum eight conditions)
i (Delete) Click this to delete the selected condition.
(1) Condition list Condition Created conditions are displayed in a list.
Set Set a condition. (==~ Page 160 Condition settings)
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B Condition settings

The following shows the screen for setting a method for determining the output data of the previous block.

Window.

Condition setting

Judgment target Operator Comparison target type
Anormaly detection_Errorle... « < - Fixed value - [ Comparison target value
Please input a value.
Cancel

Displayed.items
Item Description
Judgment target Select a judgment target from the output data of the previous block.
Operator Select a comparison operator.

The available operators differ depending on the type of data selected in "Judgment target."

Comparison target type

Select a comparison target type.

Comparison target’

Select a comparison target.

Comparison target value™

Select or specify a comparison target value.

Comparison target character™

Select or specify comparison target characters (1 to 32 characters*4).

*1 Displayed when selecting "Block" for "Comparison target type."

*2 Displayed when the data type of "Judgment target" is a numerical value and when selecting "Fixed value" for "Comparison target type.

*3 Displayed when the data type of "Judgment target" is a character string and when selecting "Fixed value" for "Comparison target type."
*4  When the data type of "Judgment target" is WSTRING, 1 to 16 characters can be specified.

Point ;>

A real number is output when outputting a numerical value at the Al model execution. Therefore, it is
recommended to use an inequality sign (<, <, >, or >) for an operator.

Precautions

When a single-precision real number is compared with a double-precision real number, conditions may be satisfied or not

satisfied unintentionally due to the differences in accuracy.
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Operational specifications (while editing a task)

The block sets the conditional branch of a task flow.

Operational specifications (while a task is running)

The block branches a task flow according to the result determined by condition settings and a condition convergence method.

B Start processing (preparing)

None

B Processing block execution (executing)
Processing is executed in the following order:

1. Determining conditions
All created conditions are determined.

2. Joining conditions

The judgment result of each condition is joined to each other and the results are determined by a condition convergence
method.

+ AND: To check if all conditions are true in the determination result

» OR: To check if one or more conditions is (are) true in the determination result

3. Branching a task flow

A task flow is branched according to the result of determination by the condition convergence method.

* When the judgment result is true, a block which is connected to the contact (upper side) of 'True' is executed.

« When the judgment result is false, a block which is connected to the contact (lower side) of 'False' is executed.

B Stop processing (transitioning to stop)
When the processing block execution is in progress, the stop processing is performed after the processing block execution is
completed.
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Monitor input waiting block

The monitor input waiting block pauses the running of a task flow.

This block is used for controlling the execution timing of processing blocks manually, such as when running a task for a trial or
when capturing images for learning by using a task.

A task flow can be restarted manually from the task monitor screen. (==~ Page 167 Task Monitor Screen)

Input/output specifications

The following shows the input and output specifications of this block.

H Input

None

H Output

None

Operational specifications (while editing a task)

None

Operational specifications (while a task is running)

The block pauses a task flow.

B Start processing (preparing)

None

B Processing block execution (executing)
The block continues to pause the task flow from when the block is executed.
A task flow is restarted by clicking "Monitor input waiting" in the task monitor screen.

B Stop processing (transitioning to stop)
When the processing block execution is in progress, the processing of this block is canceled and the operation is terminated.
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1 2 TASK OPERATION

This chapter explains the operation of created tasks.

12.1 Operation Procedure for a Task

This section explains the procedure for operating a task.

1. Startatask. (==~ Page 163 Starting a task)
2. Check a task status. (==~ Page 164 Checking a task status)

3. Checkan inspection result history. (=5~ Page 165 Checking an inspection result history)

Starting a task

The following shows the procedure for starting a task.

Operating procedure

Select a target task in the task management screen, and click the [Start] button. (=5~ Page 118 Task Management Screen)
Once the task is started, task processing is executed repeatedly until it stops.

MY Task list
© New ' Edit [y Duplicate § Delete Q Stop [Z) Task monitor £ Inspection resu

= Settingna... T  Status Error status Execution .. Execution Al model
Task_001 _',l; Executing @Normal 0 —— Al model_001
Point

A task can be run automatically at the same timing as when the operation status of this product is changed to
"RUN." (==~ Page 121 Auto start setting)

By also setting the auto start of the start up tool, a task can be run automatically at Windows logon after the
personal computer starts. (<5~ Page 34 Auto start)
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Checking a task status

The following shows the procedure for checking a task.

Operating procedure

1. Selecta target task in the task management screen, and click the [Task monitor] button. (<5~ Page 118 Task
Management Screen)

MY Task list
© New  Edit [y Duplicate §§ Delete @ Start €@ Stop ;‘i:i Inspection resu

= Settingna... T  Status Error status Execution .. Execution . Al model

Task_001 _',l;- Executing @Normal 0 —— Al model_001

2. Selecta target processing block in the custom monitor part selection area as indicated in (1).
For details on the task monitor screen, refer to the following:
(=5~ Page 167 Task Monitor Screen

TaSk 00 1 _,A‘_ Execution count  Execution time[s]

—_—

Monitor input waiting Image import

Monitor input waiting

Al model execution (Anormaly det

>
Image import

L

Al model execution (Anormaly det

Error level

86

— (1)

(Click to enter a note.)

,
\

Point}3

» When performing inspection for image data using an Al model, the inspection result for each task
processing can be checked in the task monitor screen.
» When using the monitor input waiting block, a paused task can be restarted from the task monitor screen.
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Checking an inspection result history

The following shows the procedure for checking an inspection result history.

Pointp

An inspection result history is displayed when the inspection result history setting has been set.
[Z5~ Page 112 Setting the inspection result history

Operating procedure

1. Selecta target task in the task management screen, and click the [Inspection result history] button. (==~ Page 118 Task
Management Screen)

PV Task list

@ New * Edit [J§ Duplicate

@ Deete @ Stat @ Stop [ Task moniior( A4 Inspection result history) B Propert

= Setting name T Status Error status Execution .. Execution t... Al model Last updat...
Task_001 & Executing | (2)Normal 14 0.24s Al model_001 | 2023/09/19 16:42

2. Select the update date and time (indicated in (1)) and data (indicated in (2)) of a task to be displayed.
For details on the inspection result history check screen, refer to the following:
[=5~ Page 171 Inspection Result History Check Screen

@ Inspection result history [Task 001]

(1) 2023/09/21 19:55:49 ~ | (& 1 (Outof 1 pages)

Graph ~

(2) Anocrmaly detection_Alm__ Anormaly detection_Abn___

Anormaly detection_AlmodelResult

Line chart Histogram

100

B I l N
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12.2 Improvement of Al Models

If the accuracy of an Al model is low, it may be improved by reviewing the following settings:

Setting

Description

Reference

Data set setting

Registering or deleting image data

Page 68 Data Set Setting Screen

Reviewing labels

Page 68 Data Set Setting Screen

Reviewing pixel marking (only for defective point detection)

Page 71 Pixel marking settings

Al model setting

Setting preprocessing

Page 89 Preprocessing selection
screen

Reviewing labels of the data set specified for learning in the Al engine setting

Page 93 Al engine setting screen

Configuring the advanced setting in the Al engine setting

Page 97 Configuring the advanced
setting

Changing an Al engine

Page 93 Al engine setting screen

Point}3

» Learning must be performed again to apply the reviewed settings to an Al model. To keep the original Al

model, duplicate it because the original one is deleted when learning is performed again.

» Image files saved as the inspection result history of a task can be registered to a data set.

(==~ Page 171 Inspection Result History Check Screen)
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12.3 Task Monitor Screen

This section shows the screen for checking the running status of a task and the latest execution result.
Processing blocks displayed on the screen can be freely customized to display only the required information.

The task monitor screen is updated at the following timings:

At the completion of task processing

At the execution of the monitor input waiting block

« At the status transition from 'Executing' to "Transitioning to stop’

Pointp
» When performing inspection for image data using an Al model, the inspection result for each task

processing can be checked in the task monitor screen.
» When using the monitor input waiting block, a paused task can be restarted from the task monitor screen.

Precautions
If the task monitor screen of the same task is also displayed in another screen (such as another operation terminal, browser,
and tab) and if contents to be displayed in the custom monitor display area are changed in either one of the screens, the
information of some processing blocks will not be updated in the other screen until the task monitoring screen is opened

again.
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Window.

Select a target task in the task management screen and click the [Task monitor] button. (=5~ Page 118 Task Management
Screen)

(1) (2) (3)

Task 00 —

p

N\ N\

Monitor input waiting Image import >

Al model execution (Anormaly det

Error level

86

(Click to enter a note.)

Displayed.items

Item Description
(1) Task status The current task status is displayed.
=~ Page 103 Task status
Execution count The number of times task processing is executed is displayed.
Execution time The execution time of the last executed task processing is displayed.
(2) Custom monitor display area Processing blocks selected in the custom monitor part selection area are displayed.*1

Processing blocks can be moved around and their size can be changed.
For display contents of each processing block, refer to the following:
=~ Page 169 Al model execution block

=~ Page 169 Imaging block

=~ Page 169 Image import block

=~ Page 170 PLC data reading block

=~ Page 170 Monitor input waiting block

=~ Page 170 Memo block

(3) Custom monitor part selection Select a processing block to be displayed in the custom monitor display area.
area’? The following processing blocks cannot be selected:

« PLC data writing block

« Conditional branch block

*1  The monitor input waiting block is always displayed in the area when the block is included in a task.
*2 Displayed by clicking < .
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Al model execution block

The execution result of the Al model execution block can be checked.

» Judgment result

* Error level (at anormaly detection)

« Error location (maximum/total) (at defective point detection)
* Heat map image

Window.

Anormaly detection

Fail

Error level

87

Imaging block

An image captured by a camera can be checked.

Window.

Imaging

Image import block
An image imported by this block can be checked.

Window.

Image import

12 TASK OPERATION
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PLC data reading block

The following information of a device read by this block can be checked:
 Device name

+ Device value

+ Comment

Window.

[ > J[ 0 | |

L= ][+ | |

Monitor input waiting block

Task processing can be restarted by clicking the switch in the display while this block is executing.
Window.

® PRESS

Memo block

A memo (0 to 1024 characters) can be set.

Window.

(Click to enter a note.)
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12.4 Inspection Result History Check Screen

This section shows the screen for checking the execution result of tasks executed in the past.

An inspection result history saved according to the inspection result history setting is read and graphs (a line chart and a
histogram) and a list of saved data are displayed. (==~ Page 112 Setting the inspection result history)

Since inspection result histories of tasks with the same setting contents are displayed, the update date and time must be

specified for the target period.

Point/®
This screen can be used not only for checking the saved data, but also for downloading the saved image file.
The downloaded image file can be utilized as data to improve the accuracy of an Al model.
[Z5~ Page 166 Improvement of Al Models

Precautions

» Do not edit, move, or delete a folder or file in the saving destination of an inspection result history.

Otherwise, this product may not run properly.
* When opening this screen while a task is running, reading an inspection result history may fail.
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Window.

Select a target task in the task management screen, and click the [Inspection result history] button. (==~ Page 118 Task

Management Screen)

@ Inspection result history [Task_001]

@—

Anormaly detection_Abnormaity

Line char

c 1 (Outof 1 pages)

Y
O e Start Image mpo Anormaly o Anormaly d Anomalyd Anormaly 9 image. 1
a oo m Fail n siee " l
O o a n o |
0 e - - wi |
O oo ] pas -] wes e
O o = = @
O o os09z210.. | = o .
O s zvosz2 10 | " 3855 .
O or 2zv0sz2 10 | o " 3625 o
O o = o » a0 e
O o 0zvoarzz 10 | o pass » w2 o
Displayed.items
Item Description
(1) Target period Select the update date and time of a task to be displayed.

E (Menu for the target period)

Any of the following operations is performed for the target period:

HExport task setting

The settings of tasks corresponding to the selected update date and time are saved in a format of the project file
(.mscpp).

Importing this file can restore the corresponding task.

HDelete history in the target period

The inspection result histories of tasks corresponding to the selected update date and time are deleted.

It is recommended to backup histories with "Export task setting" in advance because the deleted histories cannot be
restored.

WDelete all task histories

All inspection result histories of tasks are deleted.

It is recommended to backup histories with "Export task setting" in advance because the deleted histories cannot be
restored.

C (History update)

Click this to reload the display target data of an inspection result history.

Graph

(2) Graph display
data

Select data to be displayed on graphs.

Line chart The line chart of data selected for graph display data is displayed.
The whole data is displayed as default and detailed value change can be checked by enlarging the graph.
Histogram The histogram of data selected for graph display data is displayed.
The whole data is displayed as default and detailed value change can be checked by enlarging the graph.
History list — The output data of the read inspection result history is displayed.
When the output data is an image file, the file can be displayed in another tab by clicking .
4 Image Click this to download the image file of data selected in the history list.
=
download) The accuracy of an Al model may be improved by registering the downloaded image file to a data set and generating

the Al model again.

=5~ Page 166 Improvement of Al Models

For the downloaded folder configuration, refer to the following:

=5~ Page 188 Image data downloaded in the inspection result history check screen
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1 3 EVENT/ERROR HISTORY CHECK

This chapter shows the method for checking an event or error history that occurs while this product is running.
Event or error histories are saved up to 10,000 histories. If the number of histories exceeds 10,000, histories are deleted in
chronological order.

Precautions

This screen cannot be switched to another screen even by clicking a product logo or product name on the main bar.
To switch this screen to another screen, perform an operation in the display source screen.

Window.

Click [ (Notify) on the main bar, and select [View event/error history list]. ((>~ Page 39 Main bar)

@ Event/error history

12 u
(1 ) Date and time of Latestdate and ti.. v Number of occurr. Project name Function name Function type User ID Severity Event/error code Overview
2023/08/29 17:40:42. 2023/08/29 17:40:42. Project_002 Project_002 Project User1 ® Information 21020007 Project import start
3 2023/08/29 17:40:02. 2023/08/29 17:40:02. 1 Project_001 Project_001 Project User1 ® Information 21020004 Project export complete
4 2023/08/29 17:39:54. 2023/08/29 17:39:54. 1 Project_001 Project_001 Project User1 ® Information 21020008 Project export start
5 2023/08/29 17:39:30. 2023/08/29 17:39:30. 1 Project_001 ‘Al model_003 Al User1 ® Information 23050000 ‘Al model threshold s.
6 2023/08/29 17:39:10. 2023/08/29 17:39:10. 1 Project_001 Al model_002 Al User1 ® Information 23050000 Al model threshold s.
7 2023/08/29 17:38:12. 2023/08/29 17:38:12. 1 Project_001 Project_001 Project User1 A ‘Warning 21020006 Project export failure
Event/error code 21020003
Cause Corrective action Contact information

The project has been imported.

Displayed.items

Item Description

£+ (Update) Click this to update the event/error history list.

B (Delete all)” Click this to delete all event/error history lists.

(1) Event/error history B (csv output)™ Click this to output the event/error history list to a CSV file.

list™? Date and time of The data and time when an event or error occurred for the first time is displayed.
occurrence
Latest date and time of The data and time when an event or error occurred the last time is displayed.
occurrence
Number of occurrences The number of times an event or error has occurred is displayed.

1" is displayed when an event or error occurred for the first time. The value is incremented every
time when the event or error with the same code occurs during the inspection which is performed
continuously from the start to the end of task execution.

Project name A project name is displayed.
"-" is displayed when the function is not managed by a project.

Function name The name of a function where an event or error occurred is displayed.
"-" is displayed when a function name does not exist.

Function type The type of a function where an event or error occurred is displayed.

User ID The ID of a user who used a function where an event or error occurred is displayed.
"-"is displayed when the user ID does not exist.

Severity The severity of an event or error is displayed.
. @: Information
o A Warning
. o: Error

Event/error code An event or error code is displayed.

Overview The overview of an event or error is displayed.
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Item

Description

Event/error code

An event or error code of the selected event or error history is displayed.

Cause

Corrective action

Contact information

The cause, corrective action, and contact information of the selected event or error history are
displayed.

"-"is displayed in either of the following cases:

» When there is no cause, corrective action, or contact information

» When the severity of the event or error is "Information"

*1 Displayed when signing in as the administrative user. (=5~ Page 43 User types)
*2 An event/error to be displayed differs depending on a signed-in user.
- Administrative user: All events/errors are displayed.
- Standard user: Events/errors caused by the operation of the user are displayed. Events/errors of a project in which the user is set as a

member at the time this screen is displayed are also displayed.

*3 Displayed when expanding the header.

Precautions

If an event/error with the same event/error code occurs twice or more in the continuous diagnoses from when a task is started
until when it is stopped, the second and later events/errors are not added but the latest occurrence time of the first event or
error is updated instead, and the number of occurrences is also updated. (An event/error with the same code is added if it
does not occur in the continuous diagnoses or it occurs after a task is stopped once then restarted.)

(1) @) )

(1 @) @) @)

(3)
l > Time

Ly
s

No. Date and time of

occurrence occurrence

Latest date and time of

7

Ll
® ®

Number of
occurrences

1 [2023/05/01 13:30:00.111 2023/05/01 13:50:00.111

| o9

2 [2023/05/01 12:50:00.111 2023/05/01 12:50:00.111

| <eJ

3 2023/05/01 12:00:00.111}2023/05/01 12:10:00.111

: | <o)

.: An event that is added to an event/error history

(O: An event that is not added to an event/error history but updates the latest occurrence time

: One diagnosis

: Task execution time
(1) Atask is executed.
(2) Event 1 occurs.
(3) The task is stopped.

@ The event occurs in the continuous diagnoses; therefore, the latest occurrence time and number of occurrences are updated.
@ The event does not occur in continuous diagnoses; therefore, it is newly added.

© The event occurs after the task is stopped once then restarted; therefore, it is newly added.

@ The event occurs in the continuous diagnoses; therefore, the latest occurrence time and number of occurrences are updated.
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CSV output

The event/error history list can be output as a CSV file.

Point}3

A CSYV file is output by the download function of a web browser.

B File name
» eventlog_YYYYMMDD (date at CSV output).csv*1

*1  Windows has a limit of the path length; therefore, a file name is shortened by a web browser. In addition, when a shortened file name is
duplicated, the name is also changed according to the specifications of the web browser function.

B Format specification

Item Description
Delimiter Comma (,)
Character code UTF-8 (with BOM)

Maximum number of characters | « No.: Five characters

« Date and time of occurrence: 23 characters
« Latest date and time of occurrence: 23 characters
* Number of occurrences: Five characters

* Project name: 32 characters

» Function name: 10 characters

 Function type: 6 characters (Data set)

» User ID: 32 characters

« Severity: 3 characters

« Event/error code: 10 characters

» Overview: 64 characters

B Output contents

All of the saved event and error histories are output to a CSV file.

Item Description
First line A column name in the event/error history list is output with delimited by commas in order.
Second line The information of one event or error history is output to fit on one line. (The icon in the severity column is not output.)

[Ex]

No.,Date and time of occurrence,Latest date and time of occurrence,Number of occurrences,Project name,Function name,Function type,...
1,2023/06/07 19:44:57.886,2023/06/07 19:44:57.886,1,Project_001,Task_001,Task,User1,Information,24010007, Task start success
2,2023/06/07 19:42:14.422,2023/06/07 19:42:14.422,1,Project_001,Task_001,Task,User1,Information,24010009,Task stop success
3,2023/06/07 19:41:22.305,2023/06/07 19:41:22.305,1,Project_001,Task_001,Task,User1,Information,24010007,Task start success
4,2023/06/07 19:31:02.068,2023/06/07 19:31:02.068,1,Project_001,Task_001,Task,User1,Information,24010009, Task stop success
5,2023/06/07 19:26:05.651,2023/06/07 19:26:05.651,1,Project_001,Task_001,Task,User1,Information,24010007,Task start success
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14 pPeRSONAL SETTINGS

This chapter shows the screen for setting personal settings for a signed-in user (such as a display language and auto sign-out
time).

Window.

Click the user ID on the main bar and select [Personal setting]. (==~ Page 39 Main bar)

@ Personal setting

@  Display language

(O Japanese (A#5E)
@® English

(O Simplified Chinese (& #ER37)

[  Autosign-outtime

None ~

Om Password

CHANGE PASSWORD

Displayed.items

Item Description

Display language Switch a display language.

The language of a web browser used when a user was signed in is set by default. (English is set when a language of the web
browser was not Japanese, English, or Chinese.)

The change of the display language is applied immediately. However, in a screen that is opened in a tab different from the
one where the personal setting screen is opened, the change is not applied until reloading the screen or signing in to this
product again.

Auto sign-out time Set the amount of time before the user is signed out automatically.

Password Click the [CHANGE PASSWORD] button to change a password.
=~ Page 177 Changing a password
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The following shows the screen for changing a password.

Change password

Current password

New password ‘ ‘

Check new password ‘ ‘

OK Cancel

Displayed.

Current password Enter the current password.
New password Set a new password (8 to 64 characters).
Check new password Enter the password again for verification.
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1 5 TROUBLESHOOTING BY SYMPTOM

If this product does not run properly, check the applicable items in the following and troubleshoot the error.

Common

Symptom

Check item

Corrective action

Unable to access a file/folder.

Is the network highly loaded?

Refer to the manual for the personal computer and
reduce the load on the network.

Is it written on the Windows system drive?

Change the writing destination drive.

Does the file path exceed 259 characters?

Set the file path to save, export, read, or import
data within 259 characters.

Is the path of the access target an external folder
such as a shared folder?

Check whether the external folder is accessible.

Is there sufficient free space on the drive?

Secure free space on the drive.

The time is not displayed correctly in "Creation
date and time" or "Last update date and time."

Is "time zone" changed in Windows settings?

Is the setting of "Adjust for daylight saving time
automatically” changed in Windows settings?

« Refresh the screen.
 Restart the browser.

Installation of this product

Symptom

Check item

Corrective action

Fails to install this product.

Is the operating system of a personal computer
attempting the installation supported?

Install this product on a personal computer with a
supported operating system.
LLIMELSOFT VIXIO Installation Instructions

Is there sufficient free space on the installation
destination drive?

Delete files on the drive to secure free space
required for installation.
LIMELSOFT VIXIO Installation Instructions

Is another installer running?

Wait for the installation to be completed, then
install this product again.

Registration of a license

Symptom

Check item

Corrective action

Unable to register a license.

Is the license file for another personal computer
specified?

Register the correct license file that is issued for
the personal computer in use.

After registering the license file for the first time to
the personal computer in use, is the date and time
changed and is the time on Windows shifted before
the license issue date and time?

Change the time on Windows to the time after the
license issue date and time.

After registering the license file for the first time to
the personal computer in use, is the date and time
changed and is the time on Windows shifted
forward or backward for 24 hours or more?

Contact your local Mitsubishi Electric sales office or
representative to acquire a new license, and
register the license.
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Operation start of this product

Symptom

Check item

Corrective action

The operation status does not switch to "RUN."

Is the server certificate valid?

Execute 'install_cert.bat' in the 'AlIVICert' folder,
which is in the installation destination of this
product, with the administrator authority to install
the server certificate in the operating environment.
Then, start the operation of this product.

Does the server certificate match with that in the
connection destination?

Test the operation by changing the IP address to
'127.0.0.1" in the connection settings of the startup
tool, and then set an IP address again.

=5~ Page 34 Setting

Is the port number used by another application?

Review the port number in the connection settings
of the startup tool.
=~ Page 34 Setting

Is the set IP address correct?

Set the IP address that exists on the operating
environment in the connection settings of the
startup tool.

=5~ Page 34 Setting

Is the set IP address available?

Contact the network adminis