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Introduction

Introduction

Thank you for purchasing the Al Controller Data Mining Software.

This manual contains information that is necessary to use the Al Controller Data Mining Software.
Please read this manual and make sure you fully understand the functionality and performance before
you attempt to use it in a control system.

Keep this manual in a safe place where it will be available for reference during operation.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (an electrical engineer or the equivalent).

» Personnel in charge of introducing FA systems.

» Personnel in charge of designing FA systems.

» Personnel in charge of installing and maintaining FA systems.

» Personnel in charge of managing FA systems and facilities.

For programming, this manual is intended for personnel who understand the programming language

specifications in international standard IEC 61131-3 or Japanese standard JIS B 3503, and who have
knowledge about artificial intelligence.

Notice

This manual contains information that is necessary to use the Al Controller Data Mining Software.
Please read and understand this manual before using the software. Keep this manual in a safe place
where it will be available for reference during operation.
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Manual Structure

Manual S

tructure

Page Structure and Symbols

The following

page structure is used in this manual.

Level 2 heading——

Level 3 heading——|

A step in a procedure —
Indicates a procedure.

4 Installation and Wiring

—— 4-3  Mounting Units

431

Connecting Controller Components
The Units that make up an NJ-series Controller can be connected simply by pressing the Units together

and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the Controller.

1 Join the Units so that the connectors fit exactly.

Hook

2 The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders
toward the back of the Units as shown below until they click into place.

Move the sliders toward the back
untilthey lock into place.

for Correct Use

Special information

Icons indicate
precautions, additional
information, or reference
information.

®ba e

Manual name

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, /O Units, Special /0
Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
the adjacent Unit connectors.

NJ-series CPU Unit Hardware User's Manual (W500) 49

suun Bununow €+

Level 1 heading
Level 2 heading
~ Level 3 heading

Gives the current
headings.

— Page tab

Gives the number

of the main section.

SIGUOAWOD 100D BUIDBUOD 165 T

This illustration is provided only as a sample. It may not literally appear in this manual.

Special Information

Special information in this manual is classified as follows:

Precaut

ions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product.

@Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.

@Additional Information

Additional information to read as required.

Al Controller Data Mining Software Operation Manual (W612)



Manual Structure

This information is provided to increase understanding or make operation easier.

Version Information

Information on differences in specifications and functionality for Controller with different unit versions
and for different versions of the Sysmac Studio is given.

Precaution on Terminology

+ In this manual, the functions of a specific model of the NX-series CPU Units/Controllers may be de-
scribed with its model specified, such as "NX701 CPU Unit/Controller".

* In this manual, the Controller functions that are integrated in the NY-series Industrial PC may be re-
ferred to as an "NY-series Controller".

» The Al Controller Data Mining Software supports the NX/NY-series Controllers. Unless another Con-
troller series is specified, the operating procedures and screen captures used in the manual are ex-
amples of the NY-series Al Controllers.

Terminology

For descriptions of the Controller terms that are used in this manual, refer to information on terminolo-
gy in the manuals that are listed in Related Manuals on page 17.
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Sections in this Manual

Sections in this Manual

Overview of the Al Controller Data Mining Software

Basic Operation of the Al Controller Data Mining Software

Functions of the Al Easy Modeler

Functions of the Al Easy Modeler for Model Setting

Appendices

Index

Naauna
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Terms and Conditions Agreement

Terms and Conditions Agreement

| WARRANTY

» The warranty period for the Software is one year from the date of purchase, unless otherwise specif-
ically agreed.

« If the User discovers defect of the Software (substantial non-conformity with the manual), and return
it to OMRON within the above warranty period, OMRON will replace the Software without charge by
offering media or download from OMRON'’s website. And if the User discovers defect of media
which is attributable to OMRON and return it to OMRON within the above warranty period, OMRON
will replace defective media without charge. If OMRON is unable to replace defective media or cor-
rect the Software, the liability of OMRON and the User’s remedy shall be limited to the refund of the
license fee paid to OMRON for the Software.

I LIMITATION OF LIABILITY

+ THE ABOVE WARRANTY SHALL CONSTITUTE THE USER’S SOLE AND EXCLUSIVE REM-
EDIES AGAINST OMRON AND THERE ARE NO OTHER WARRANTIES, EXPRESSED OR IM-
PLIED, INCLUDING BUT NOT LIMITED TO, WARRANTY OF MERCHANTABILITY OR FITNESS
FOR PARTICULAR PURPOSE. IN NO EVENT, OMRON WILL BE LIABLE FOR ANY LOST PROF-
ITS OR OTHER INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF USE OF THE SOFTWARE.

+ OMRON SHALL HAVE NO LIABILITY FOR DEFECT OF THE SOFTWARE BASED ON MODIFICA-
TION OR ALTERNATION TO THE SOFTWARE BY THE USER OR ANY THIRD PARTY. OMRON
SHALL NOT BE RESPONSIBLE AND/OR LIABLE FOR ANY LOSS, DAMAGE, OR EXPENSES DI-
RECTLY OR INDIRECTLY RESULTING FROM THE INFECTION OF OMRON PRODUCTS, ANY
SOFTWARE INSTALLED THEREON OR ANY COMPUTER EQUIPMENT, COMPUTER PRO-
GRAMS, NETWORKS, DATABASES OR OTHER PROPRIETARY MATERIAL CONNECTED
THERETO BY DISTRIBUTED DENIAL OF SERVICE ATTACK, COMPUTER VIRUSES, OTHER
TECHNOLOGICALLY HARMFUL MATERIAL AND/OR UNAUTHORIZED ACCESS.

*+ OMRON SHALL HAVE NO LIABILITY FOR SOFTWARE DEVELOPED BY THE USER OR ANY
THIRD PARTY BASED ON THE SOFTWARE OR ANY CONSEQUENCE THEREOF.

I APPLICABLE CONDITIONS

USER SHALL NOT USE THE SOFTWARE FOR THE PURPOSE THAT IS NOT PROVIDED IN THE
ATTACHED USER MANUAL.

I CHANGE IN SPECIFICATION

The software specifications and accessories may be changed at any time based on improvements and
other reasons.
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Terms and Conditions Agreement

| ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.

Al Controller Data Mining Software Operation Manual (W612) 9



Safety Precautions

Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of
the Al Controller Mining Software and the Artificial Intelligence Machine Automation Controller.

The safety precautions that are provided are extremely important to safety. Always read and heed the
information provided in all safety precautions.

The following notation is used.

Indicates a potentially hazardous situation which, if not avoid-
ed, could result in death or serious injury. Additionally, there
may be severe property damage.

Indicates a potentially hazardous situation which, if not avoid-
ed, may result in minor or moderate injury, or property damage.

Precautions for Safe Use

Indicates precautions on what to do and what not to do to ensure safe usage of the product.

|1/| Precautions for Correct Use

Indicates precautions on what to do and what not to do to ensure proper operation and performance.

Symbols

The © symbol indicates operations that you must not do.
The specific operation is shown in the © symbol and explained in text.
This example indicates prohibiting disassembly.

The A symbol indicates precautions (including warnings).
The specific operation is shown in the A symbol and explained in text.
This example indicates a precaution for electric shock.

The A symbol indicates precautions (including warnings).
The specific operation is shown in the A symbol and explained in text.
This example indicates a general precaution.

The ® symbol indicates operations that you must do.

The specific operation is shown in the ® symbol and explained in text.
This example shows a general precaution for something that you must
do.

e>pP
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Safety Precautions

WARNINGS

/\ WARNING

To prevent computer viruses, install antivirus software on a computer where you use
this software. Make sure to keep the antivirus software updated.

Keep your computer's OS updated to avoid security risks caused by a vulnerability in
the OS.

Always use the highest version of this software to add new features, increase operabil-
ity, and enhance security.

Manage usernames and passwords for this software carefully to protect them from un-
authorized uses.

Set up a firewall (E.g., disabling unused communication ports, limiting communication
hosts, etc.) on a network for a control system and devices to separate them from other
IT networks. Make sure to connect to the control system inside the firewall.

Use a virtual private network (VPN) for remote access to a control system and devices
from this software.

- —
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Precautions for Safe Use

Precautions for Safe Use

I Operation

» Confirm that the controlled system will not be adversely affected before you perform any of the fol-
lowing operations.
a) Changing the operating mode of the CPU Unit (including changing the Startup Mode)
b) Change the settings

» Before you use the system for the actual operation, make sure to verify that errors can be correctly
detected by using the results analyzed by this tool. Upon verification, set the machine learning en-
gine to start reading learning data and parameters. Inappropriate settings will result in misjudging
errors.

» Before you start the operation, make sure to transfer parameters and data necessary for resuming
the operation to the replaced CPU Unit.

* When you restore only part of the data that was backed up, confirm that no problems will occur if
you do not restore all of the backup data. Otherwise, malfunction of the device may occur.

I Unit Replacement

* The performance may be different if the hardware revisions are different. Before you transfer the
user program, data, and parameter settings to the CPU Units with the different hardware revisions,
check them for proper execution and then use them for actual operation.
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Precautions for Correct Use

Precautions for Correct Use

Observe the following precautions before you start the Al Controller Data Mining Software or any of

the Support Software that is provided with it.

+ Exit all applications that are not necessary to use the Al Controller Data Mining Software. For virus
checker or other software that could affect the startup and operations of the Al Controller Data Min-
ing Software, take measures such as to remove the Al Controller Data Mining Software from the
scope of virus checking.

« If any hard disks or printers that are connected to the computer are shared with other computers on
a network, isolate them so that they are no longer shared.

» With some notebook computers, the default settings do not supply power to the USB port or Ether-
net port to save energy. There are energy-saving settings in Windows, and also sometimes disable
all energy-saving features. Refer to the user documentation for your computer and disable all ener-
gy-saving features.

Al Controller Data Mining Software Operation Manual (W612) 13



Regulations and Standards

Regulations and Standards

Software Licenses and Copyrights

This product incorporates certain third party software. The license and copyright information associat-
ed with this software is available at ThirdPartyLicenses.txt in DVD media.
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Versions

Versions

Hardware revisions and unit versions are used to manage the hardware and software in NX/NY-series
Units and EtherCAT slaves. The hardware revision or unit version is updated each time there is a
change in hardware or software specifications. Even when two Units or EtherCAT slaves have the
same model number, they will have functional or performance differences if they have different hard-

ware revisions or unit versions.

Checking Versions

You can check versions on the ID information indications or with the Sysmac Studio.

I Checking Unit Versions on ID Information Indications

The unit version is given on the ID information indication on the side of the product.

® Checking the Unit Version of an NX-series CPU Unit
The ID information on an NX-series NX701-Z11 CPU Unit is shown below.

ID information indication
Lot number Serial number Unit version
- | | | <
N .Y A
LOT No. {DDMYY [1:5x00 : Ver.1.000)

Al Controller version —h':A-IC-) K/-er-1- |-:|-|j- ‘: 'HWRev I:l
PORT1 IO ™A
PORT2 : ) O0D00O0!

\_ J
| |
MAC address Hardware revision

® Checking the Unit Version of an NY-series Controller
The ID information on an NY-series NY502-ZC1C00 Controller is shown below.
ID information indication

Unit version Al Controller version

\ AN A

LOT No. DDMYYIi<<<< #Ver. X.XX: 1 AIC Ver.1.00]

--------------------- e -

1
J

Serial number
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Versions

I Checking Unit Versions with the Sysmac Studio

You can use the Sysmac Studio to check unit versions. The procedure is different for Units and for

EtherCAT slaves.

® Checking the Unit Version of an NX-series CPU Unit
You can use the Production Information while the Sysmac Studio is online to check the unit ver-

sion of a Unit. You can do this for the following Unit.

Model Unit for which version can be checked
NX701-0000 | CPU Unit

1 Right-click CPU Rack under Configurations and Setup - CPU/Expansion Racks in the Multi-
view Explorer and select Display Production Information.
The Production Information Dialog Box is displayed.

® Checking the Unit Version of an NY-series Controller
You can use the Production Information while the Sysmac Studio is online to check the unit ver-

sion of a Unit. You can only do this for the Controller.

1 Right-click CPU Rack under Configurations and Setup - CPU/Expansion Racks in the Multi-
view Explorer and select Display Production Information.
The Production Information Dialog Box is displayed.

@ Changing Information Displayed in Production Information Dialog Box

1 Click the Show Outline or Show Detail Button at the lower right of the Production

Information Dialog Box.
The view will change between the Production Information details and outline.

. o ) Model Information

NX701-Z600 Ver.1.18
Serial No. : 0986
Hardware revision : -
Version : SYSTEM SYSTEM 1.18.02 81464 OMRON Corporation
Runtime Runtime 1110
BOOT BOOT 20150303
BOOT BSP 20180723
FPGA  ilOP B-009-0

Model Information | LOT No. |

NX701-Z600 Ver.1.18

Package : AIC
WAC
TSDB

Qutput file Show Outline

Close

Output file Show Detail

Close

Outline View Detail View

The information displayed is different for the Outline View and the Detail View. The Detail View
displays both the unit version and the Al Controller version. The Outline View displays only the

unit versions.

Note The hardware revision is separated by “/” and is displayed on the right of the hardware version. The
hardware revision is not displayed for the Unit that the hardware revision is in blank.
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Related Manuals

Related Manuals

The following manuals are related. Use these manuals for reference.

Manual name Cat. No. Model numbers Application Description
NJ/NX-series CPU Unit W501 NX701-0000 Learning how to pro- | The following information is provided on a
Software User’s Manual NX102-0000 gram and set up an Controller built with an NJ/NX-series CPU
NX1P2-0000O NJ/NX-series CPU Unit.
NJ501-0000 Unit. ¢ CPU Unit operation
NJ301-00000 Mainly software infor- | ¢ CPU Unit features
NJ101-0000 mation is provided. * Initial settings
* Programming based on IEC 61131-3
language specifications
Sysmac Studio Version 1 W504 SYSMAC Learning about the Describes the operating procedures of the
Operation Manual -SE20000 operating procedures | Sysmac Studio.
and functions of the
Sysmac Studio.
Sysmac Library Al Predictive | W610 SYSMAC- Learning about the Information necessary to use Al predictive
Maintenance Library User’s ZPAOOLCI000W specifications of the maintenance library is provided.
Manual Al Predictive Mainte-
nance Libraries and
function blocks
Al Controller Standard Soft- W611 SYSMAC-AICSTO Learning about the This manual describes the overview of the
ware Operation Manual ooL overview of the Al Al Controller Standard Software (Al Opera-
Controller Standard tor, Al Viewer), how to install the software,
Software and how to | basic operations, connections, and how to
use it use the main functions.
NX/NY-series Artificial Intelli- | W594 NX701-zOO0O Learning about the This manual describes the overview of the
gence Machine Automation NY532-zO00O0O NX/NY-series Artifi- NX/NY-series Artificial Intelligence Machine
Controller User’s Manual NY512-zOO0O cial Intelligence Ma- | Automation Controllers, the specifications
chine Automation of the Al functions, how to start the system,
Controllers and maintenance and error details.
NY-series W558 NY532-0000 Learning how to pro- | The following information is provided on
IPC Machine Controller NY512-0000 gram and set up the | the NY-series Controller functions.

Industrial Panel PC / Industri-
al

Box PC

Software User’s Manual

Controller functions
of an NY-series In-
dustrial PC.

¢ Controller operation

¢ Controller features

¢ Controller settings

* Programming based on IEC 61131-3
language specifications

Al Controller Data Mining Software Operation Manual (W612)
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Revision History

Revision History

A manual revision code appears as a suffix to the catalog number on the front and back covers of the
manual.

Cat. No.| W612-E1-04)
T— Revision code

Revision code Date Revised content

01 October 2018 | Original production

02 April 2021 Revisions for an upgrade to Al Controller Data Mining Software version 1.01.
03 April 2022 Revisions for an upgrade to Al Controller Data Mining Software version 1.02.
04 October 2022 | Revisions for adding safety precautions regarding security.
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Overview of the Al Controller Data

Mining Software
]

This section provides an overview and lists the specifications of the Al Controller Data
Mining Software and describes its features and components.

1-1  The Al Controller Data Mining Software...........ccccoirimmminnni e, 1-2
1-2  SPeCIfiCatioNS ...t nnnne e 1-3
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1 Overview of the Al Controller Data Mining Software

1-1

The Al Controller Data Mining Soft-
ware

The Al Controller Data Mining Software is designed for the Atrtificial Intelligence Machine Automation
Controller (abbreviation: Al Controller) to perform predictive maintenance on the system and is used in
the data analysis phase.

Refer to the NX/NY-series Artificial Intelligence Machine Automation Controller USER’S MANUAL
(Cat. No. W594) for Al Controller system configuration.

I Main Features

® Making Data Analysis Easier
The Al Controller Data Mining Software consists of the Al Easy Modeler and Al Easy Modeler for
Model Setting. The Al Easy Modeler and Al Easy Modeler for Model Setting are the tools designed
to generate necessary Al machine learning models for the Al Controller’s Al functions. It works on
Windows

If a user wants to do an own data analysis without using the Al Predictive Maintenance Library, the
user can use Al Easy Modeler, which enables data analysis, threshold setting, and Al machine
learning model generation.

Al Easy Modeler for Model Setting is used for a data analysis with the Al Predictive Maintenance
Library. It can perform threshold settings and model generations for multiple equipment events at
once.

@ Easy Operation
The Al Easy Modeler and Al Easy Modeler for Model Setting make a data analysis easier for users
with limited controller programming experiences and knowledge on statistics.
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1 Overview of the Al Controller Data Mining Software

1-2 Specifications

I Product Model Numbers

The product Al Controller Data Mining Software consists of a DVD media and a license, each of which

is given a model number.

If you are purchasing the Al Controller Data Mining Software for the first time, purchase both a DVD
and one or more licenses. The media is the same for all of the licenses. If you are purchasing the
product for additional licenses, you can purchase only the licenses. You can also purchase the DVD

separately.

The DVD is not included with the licenses.

e DVD
Product Media
Al Controller Data Mining Software Ver.1.JOJ DVD
® Licenses
Product Number of licenses Model number
Al ControllerDataMining Software 1 license SYSMAC-AICSTENGEO1L
Ver.1.000) 10 licenses SYSMAC-AICSTENGE10L
30 licenses SYSMAC-AICSTENGE30L
50 licenses SYSMAC-AICSTENGE50L
Al Controller Data Mining Software | 1 license SYSMAC-AICMSENGEO1L
Model Setting Edition Ver.1.0JO] 10 licenses SYSMAC-AICMSENGE10L
30 licenses SYSMAC-AICMSENGE30L
50 licenses SYSMAC-AICMSENGES50L

The Model Setting Edition allows only Al Easy Modeler for Model Setting.

Support Software That You Can Install from the DVD media of Al
Controller Data Mining Software and Enclosed Data

The following table lists the Support Software that you can install from the DVD media of Al Controller
Data Mining Software and the data that is included in the DVD media.

Installable Software

Application

Version

Al Easy Modeler

If a user wants to do an own data
analysis without using the Al Pre-
dictive Maintenance Library, the
user can use Al Easy Modeler,
which enables data analysis,
threshold setting, and Al machine
learning model generation.

Ver.1.OO

Al Controller Data Mining Software Operation Manual (W612)
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1 Overview of the Al Controller Data Mining Software

Installable Software Application Version

Al Easy Modeler for Model Setting | Al Easy Modeler for Model Setting | Ver.1.(1
is used for a data analysis with the
Al Predictive Maintenance Library.
It can perform threshold settings
and model generations for multiple
equipment events at once.

I Supported Languages

The Al Controller Data Mining Software supports the following languages.
Japanese, English

I Applicable Models

The models that you can select when you create a project on the Al Controller Data Mining Software
are given in the following tables.

Controllers

Model numbers | Unit version
NX701-Z[100 Ver.1.18 or later
NY5[12-Z[100 Ver.1.18 or later

I Applicable Computers

The Al Controller Data Mining Software is a Microsoft Windows-based software.

The supported operating systems are listed below.

» Windows 7 (32-bit or 64-bit edition)

* Windows 10 (32-bit or 64-bit edition)

Apply the latest updates to the OS installed on your computer to ensure that it is always up-to-date.

Installation of the following applications is a system requirement for the Al Controller Data Mining Soft-
ware.

* .NET Framework3.5

* .NET Framework4.6.1

It is installed automatically if it is not already installed on the computer when the Al Controller Data
Mining Software is installed.

® System Requirements

The system requirements for the Al Controller Data Mining Software are given in the following ta-
ble.
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1 Overview of the Al Controller Data Mining Software

os CPU RAM Display .
Windows 7 (32-bit or 64-bit Re- | IBM AT or compatible with Intel® Celeron® | 2 GB XGA B
edition) quir | processor 540 (1.8 GHz) 1024 x 768 B
Windows 10 (32-bit or 64-bit | ed 16 million colors %
edition) Rec | IBM AT or compatible with Intel® Core™ i5 | 4 GB or | WXGA %
om- | M520 processor (2.4 GHz) or the equiva- more 1280 x 800 2
men | lent 16 million colors
ded

In addition, the following are also required.

System requirement Specification
Free HDD space required for software installation 4.6 GB or more
Optical drive type DVD-ROM drive
Communications port Ethernet
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2 Basic Operation of the Al Controller Data Mining Software

2-1

Installation and Uninstallation

2-1-1

What to Check to Install

Check the following before installing the software.

2-1-2

Log in to Windows as Administrator or user who has the Administrator right to install. A user without
the Administrator right is not allowed to write in some folders, and an access error will occur.
Update your OS applying the latest OS updating.

Quit all applications before you install the software.

Al Controller Data Mining Software cannot be installed via a network drive such as shared DVD
drive or hard disk on the network. Make sure to use a device supplied to the PC to which you are
installing the software, e.g. a DVD drive.

Restoring a corrupted compressed drive is rather difficult. Therefore, do not install the software on
the compressed drive.

Do not interrupt a setup. Copied files may remain under the installation directory.

Do not turn off or reset your PC during an installation. It may corrupt the data in the PC.

After installation, you may asked to restart Windows. Restart Windows following the installation wiz-
ard, if necessary.

How to Install

1 Start Windows, and then insert an installation disk into the DVD-ROM drive.
The setup program runs automatically, then the Select Setup Language dialog appears.

% Additional Information

2-1-3

» If NET Framework is not installed on your PC, the .NET Framework installation dialog will be
displayed. Install .NET Framework following the dialog.

 After installation, a dialog that confirms to restart your PC. Be sure to press the Yes button to
restart. The setup wizard automatically continues to the next step after the PC restarts.

2 Proceed the installation following the wizard.

How to Uninstall

1 Open Windows Control Panel’!, then select Add/Remove Programs.

2 Select Al Controller Data Mining Software to uninstall.

*1. The method of starting Control Panel differs depending on the OS.

For Windows?7: Select Control Panel from the Start menu.
For Windows10: Right-click the Start button, and then select Control Panel.
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2 Basic Operation of the Al Controller Data Mining Software

2-2 Basic Operation Flow

2-2-1 Al Easy Modeler

If you want to analyze the data not using Al Predictive Maintenance Library but by yourself, use Al

Easy Modeler.
Refer to 2-2-2 Al Easy Modeler for Model Setting on page 2-5 to use Al Predictive Maintenance Li-

brary.

Mmoj4 uonesadQ oiseq z-Z

Al Easy Modeler allows you to analyze the data, generate a model, and set thresholds. The basic op-
eration flow of Al Easy Modeler is shown below.

Preparation
Export the analysis data, which Al Easy Modeler will read, with Al Operator.

Jojopol Asex |V L-z-¢

STEP 1 Read data
Al Easy Modeler reads the analysis data exported by Al Operator.

STEP 2 Determine parameters
Al Easy Modeler automatically calculates optimal parameters from the loaded analysis data. Parameters in-
clude variable data, feature calculation methods, subframe variable combinations, and thresholds.

Relabel and redetermine parameters
Relabel parameters when you want to improve the index of Accuracy, Missed Rate, Over Detected Ratio, or

Sigma Rate. This step is optional.

STEP 4 Create Al machine learning model
Create an Al machine learning model based on the calculated parameters in STEP 2 and STEP 3. The soft-

ware exits when the creation completes.

Post-processing
Transfer the Al machine learning model created in STEP 4 to the Al Controller through Al Operator.
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® Preparation

Export the analysis data (ANL_DATA), which Al Easy Modeler will read, with Al Operator.

Press the Export button on the Al Machine Learning Model pane of Al Operator to export.
Refer to Al machine learning section in Al Controller Standard Software Operation Manual (Cat.
No. W611) for details.

STEP 1 Read Data

Load the analysis data (ANL_DATA) exported by Al Operator to Al Easy Modeler.

A dialog to specify a folder appears when Al Easy Modeler starts. Specify the export destination
folder used in the Preparation step. The data that Al Easy Modeler creates in the following steps
will be exported to the folder you specify in this step.

STEP 2 Determine Parameters

Al Easy Modeler calculates features from inputs of the analysis data by all combinations of variable
data, feature calculation methods, and subframe variables.

Then Al Easy Modeler automatically picks up an optimal feature set for monitoring an equipment
event. You can also select any desirable set containing up to 16 features.

Then the machine learning algorithm automatically calculates thresholds. The thresholds are
shown on the screen.

Refer to 3-4-5 Determine Parameters and Al Machine Learning Model on page 3-9 for details.

STEP 3 Relabel and Redetermine Parameters

Relabeling is possible once the parameters have been determined. If you relabel, the parameters
will be recalculated. Refer to 3-4-1 Labeling by Using the Feature Value on page 3-6 and
3-4-4 Labeling by Using the Feature Graph on page 3-8 for more information.

STEP4 Create Al Machine Learning Model

Pressing the MDL Creation button generates an Al machine learning model. This software will exit
after the Al machine learning model has been created. Refer to 3-4-5 Determine Parameters and
Al Machine Learning Model on page 3-9 for more information.

Post-processing

Using Al Operator, transfer the Al machine learning model created in STEP 4 to the Al Controller.
In the AL Machine Learning Model pane, press the Import button to import the Al machine learn-
ing model and the Transfer to Controller button to transfer the Al machine learning model to the
Al Controller.

Refer to the section about Al machine learning models in Al Controller Standard Software
Operation Manual (Cat. No. W611) for more information.
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2-2-2 Al Easy Modeler for Model Setting

Al Easy Modeler for Model Setting is used for a data analysis with the Al Predictive Maintenance Li-

brary.
If you want to do an own data analysis without using the Al Predictive Maintenance Library, see

2-2-1 Al Easy Modeler on page 2-3.

Al Easy Modeler for Model Setting can perform threshold settings and model generations for multiple
equipment events at once.
The basic operation flow is shown below.

Mmoj4 uonesadQ oiseq z-Z

Preparation
Export the feature data, which Al Easy Modeler for Model Setting will read, with Al Operator.

STEP1 Read data
Al Easy Modeler for Model Setting reads the feature data exported by Al Operator.

Bumas [opoly 104 Joj9poN Aseq |V 2-2-¢

STEP2 Label and set thresholds

Al Easy Modeler for Model Setting automatically calculates thresholds.

The thresholds will be displayed on the screen. Label and set thresholds when you want to improve the index of
Accuracy, Missed Rate, Over Detected Ratio, or Sigma Rate.

STEPS3 Create Al machine learning model
Create an Al machine learning model based on the parameters set in STEP 2.

Post-processing
Transfer the Al machine learning model created in STEP 3 to the Al Controller through Al Operator.
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2 Basic Operation of the Al Controller Data Mining Software

2-6

® Preparation

Export the feature data (FTR_DATA), which Al Easy Modeler for Model Setting will read, with Al
Operator.

Press the Batch Export button on the Al Machine Learning Model pane of Al Operator to export.
Refer to Al machine learning section in Al Controller Standard Software Operation Manual (Cat.
No. W611) for details.

STEP1 Read Data

Load the feature data (FTR_DATA) exported by Al Operator to Al Easy Modeler for Model Setting.
A dialog to specify a folder appears when Al Easy Modeler for Model Setting starts. Specify the
export destination folder used in the Preparation step. The data that Al Easy Modeler for Model
Setting creates in the following steps will be exported to the folder you specify in this step.

STEP2 Label and Set Thresholds

Al Easy Modeler for Model Setting calculates thresholds automatically with machine learning algo-
rithm and shows on the screen. You can label the parameters and set thresholds when you want to
improve the index of Accuracy, Missed Rate, Over Detected Ratio, or Sigma Rate.

Refer to 4-4-2 Labeling by Using the Feature Graph on page 4-7 for more information.

STEP3 Create Al Machine Learning Model

Pressing the MDL Creation button generates an Al machine learning model. Refer to 4-4-3 Deter-
mine Parameters and Create Al Machine Learning Model on page 4-8 for more information.

Post-processing

Using Al Operator, transfer the Al machine learning model created in STEP 3 to the Al Controller.
In the AL Machine Learning Model pane, press the Batch Import button to import the Al machine
learning model and the Transfer to Controller button to transfer the Al machine learning model to
the Al Controller.

Refer to the section about Al machine learning models in Al Controller Standard Software
Operation Manual (Cat. No. W611) for more information.
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3 Functions of the Al Easy Modeler

3-1 Start and Exit the Al Easy Modeler

I Starting Al Controller Data Mining Software

From Windows Start Menu, select OMRON - Al Controller Data Mining Software and boot up Al
Easy Modeler.

M Precautions for Correct Use

This software can not be activated in duplicate.

I Exiting Al Controller Data Mining Software

The software closes in the following cases:
* The % button in the upper-right corner of a window is clicked.
* The Al machine learning model has been generated.
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3-2 Window Configuration

This screen consists of State Transition Menus, Variable List Window that lists combinations of varia-
ble data, feature calculation method, and subframe variables selected by the software, Main Window
that shows equipment event monitoring score as the result of data mining, and Log Window. The over-
view of the functions on each window is described below.

K Al Easy Modeler

uoneinByyuon Mopuip z-¢

e Actualfalus-SubALL

Minimum-Servol3_TorqueActua alue-SubALL
StandardDeviation-ServoD3_Torquedctua Value-SubALL
OnTime-Pulse01-SubALL

OffTime-Pulsed 1-SubALL Histogram

w

FrameTime-Pulse01-SubALL

Average-Servold TorquedctualValue-Subl

Maximum-Serva03_Torque Actualialue-Sub0

Minimum-Servoll3_TorquedctualValue-Sub0

tandardDevi

Average-Servo 03 TorquedctualValue-Sub |

Maximum-Servel$ Torgue Actualvalue-Sub1

Minimum-Servolld TorquefctuaValus-Sub 1

StandardDeviation-Servo03_TorquedstualValue-Sub 1

Average-Servo 13 TorquedotualValus-5ub2

Maximum-Servad3_Torqus Actualv/alus-Sub2

Minimum-Servoll3_Torquefctualtialue-Sub2

StandardDeviation-Servol3_Torquedctua Value-S5ub2

Vi |

Average-Servold TorquedctualValue-Subd

Symbol Area name Outline of function
(A) State Transition Displays the current status of the data mining processes.
Menu The status is available in the following six processes:
1. Read data

Cleansing
Feature value generation

2

3

4. Visualization/Labeling
5. Determine parameters
6

Completed

The steps (1) through (3) are automatically completed when the
software starts up.

(B) Variable List Win- It is a list of combinations consisting of variable data, a feature

dow calculation method, and subframe variables, which are used for

calculating equipment event monitoring scores based on the ma-

chine learning algorithm (Isolation Forest).

The optimum combination for detecting anomaly will be selected

automatically.

¢ Users can select a combination.

* The available feature calculation method depends on the con-
troller’s version. See the following table for details.
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Symbol Area name Outline of function

(©) Main Window Displays the data mining result.

Data mining is performed by using a combination of variable data
selected on the Variable List Window, a feature calculation meth-

od, and subframe variables.

The following will appear:

* Equipment event monitoring score and threshold

* Feature value

» Variable data in the interval where feature values are calculated

(D) Log Window Displays the processing history.

The following are available calculation methods of features for LREAL type variables, and the methods
depend on the controller version set on Al Operator.

Controller Model Version Function

NY5002-ZJ00 V1.18 or higher Average, standard deviation, skewness, kurtosis, maximum value,
and minimum value

V1.26 (AIC 1.02) or | Average, standard deviation, skewness, kurtosis, maximum value,
higher minimum value, amplitude, median, and effective value

NX701-Z100 V1.18 or higher Average, standard deviation, skewness, kurtosis, maximum value,
and minimum value

V1.28 or higher Average, standard deviation, skewness, kurtosis, maximum value,
minimum value, amplitude, median, and effective value

» Skewness and kurtosis are not available in default. Refer to A-3 Changing Feature Calculation
Method of Al Easy Modeler on page A-5.

* Median is unavailable if the analysis data (ANL data) contains a frame with more than 1024 data
sets. The Log Window shows the message saying, Calculating median feature was disabled by
exceeding 1024 variables in one frame.

M Precautions for Correct Use

In the state transition menu, the options users can use are (4) Visualization/Labeling and (5)
Determine parameters only.
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3-3 Reading Analysis Data

This section describes the procedure to read analysis data into the Al Easy Modeler.
When you start the Al Easy Modeler, the file selection window shown below appears.
On the file selection window, select a file used for reading analysis data in the procedure described

below.

File selection x|

9 Feading from anl data

ejeq sisAjeuy Buipeay ¢-¢

File selection button

w

1! I: SIS |

1 Select a file to read.

Area name Outline of function

Reading from ANLI data | Select this option when you read new analysis data without using the Al Pre-
dictive Maintenance Library.

2 Click the File selection button and read data you want to analyze.

W

Click the OK button.

@ Additional Information

To create analysis data, open the Al Machine Learning Model Creation screen on the Al Op-

erator and follow the steps described below.

1. Select an equipment event that will be used to generate analysis data.

2. Press the Reference button and select an CSV file.
When you use data from other than the Al Predictive Maintenance Libraries, select analysis
data (ANL-****.csv).

3. Press the Export button and select a folder to save the data. A new folder for the equipment
event ID is created in the specified folder.

This folder contains analysis data. You will read this folder into the Al Easy Modeler.
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3-4 Visualization and Labeling

3-4-1 Labeling by Using the Feature Value

Use the following procedure to assign labels (normal, anomaly, delete) to frame.

1 Click 4. Visualization/Labeling in the state transition menu.

EJ Al Easy Modeler - O X

2 500 321296481202 | 15.008888 051691029 303757603990928 36000 15000
Mesimum-Servo03 Tor
3 500 510478652426 | 157060032 01984851 39090804000674 | 26000 25000

iy et D3 Toree et ValieslbAll 4 1 500 413750800060 | 157836517 0912687 39825749506981 | 35000 15000
StandariDaviation, Seniol3iToriehciall ok SR 5 5 500 31897014400 | 154054880 029495887 341313508202212 | 26000 25000
OnTime-Pulsel 1-GubALL = 0 6 500 314949364283999 | 1571601108 00088802 392780338836406 | 35000 15000
OffTime-Pulssl-SubALL i 7 500 416206110244 | 15086778 050550249 348908808870072 | 26000 25000
FrameTime-Pulse0 |-SubALL 3 8 500 516826747158 | 15.3008363 030210823 39145130387420 | 35000 15000
P e R -1 ] 9 500 314396656246 | 154065847 140952643 39244013025687 | 25000 25000

10 1 500 31405508174 | 166770408 011204731 39574103462693 | 34000 15100
Masimum-Servo03 Terque ActuslValue-5ub0)

i 1 500 SUBETASTEIEE 17116866 06974145 41002647495 1924 26000 25000
et e (0 e e e 12 12 500 740676164006 160067031 07081952 4527520062307 36000 15000
SHESDE it il e o3 Ty ad DA TSI kiS; S 13 13 500 S01101961128 147001272 -180107 396951454674795 26000 25000
Average-Servol3 TorauefctualValue-Sub | 1 1 500 5.11012437819928 147004021 05061113 4107120764240115 35000 15000
Mesimum-Servo03 Terque Actualvalue-5ub1 15 15 500 79008803767 14502566 0814485 406746501056103 26000 25000
Minimum-Serva03 TorqueActus Valus-Sub] = e 15 500 S05000791432 148004775 002287748 4106551278672387 35000 15000
= [ [ 500 1892634808 15208470 14960260 340403021022451 | 26000 25000
andardD:  Tora 1

18 1 500 3154267585600 | 15.3950538 05010213 393123017620016 | 35000 15000
dsverage-Servol3 TorauefictualValue-Sub2

19 1 500 51328199 160872628 00834313 39365662442007 | 25000 25000
e ] 0 20 500 31500357676 | 153812873 109724506 3908656 15006677 | 34300 15100
mimiiing SetssUi TorlaAgiin i alie; Shg = 21 500 821776639804001 | 15.3190455 051153754 9372397716929 |25000 25000
StanderdDeviation-Gervolld TorquedctualValue-Sub2 | [z lf22 2 500 $1690670763 | 162040648 029318685 3414400706330 | 36000 15000 v

2 In the table of extracted features, right-click on a frame you want to assign a label.

3 Select Normal (O), Anomaly (X), or Delete (H).
The labeling completes.
Click 5. Determine parameters in the status transition menu. The parameters are recalculat-
ed.

@ Additional Information

» The frame with the Delete (H) option selected are removed from the analysis target. The ac-
curacy of the machine learning improves by eliminating data containing noise or that of unsta-
ble behavior.

« Labeling can be also specified from the feature data graph. Refer to 3-4-4 Labeling by Using
the Feature Graph on page 3-8 for details.

3-4-2  Displaying the Feature Graph

When you select the Feature value button in the variable list, you can display a time-series graph for
the feature value.

1 Click 4. Visualization/Labeling in the state transition menu.
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2 Press any Feature value button from the Variable List Window.

The time-series graph of the feature value you selected appears.

3 Press the Graph Operation button.

X Al Easy Modeler

Maximum-Servoll 3 Torque Actualvalue-SubALL

Minimum-Servo03_Torque Actualvalus-SubALL

StandardDeviation-Serva3_TorquefctualValue-Sub A

OnTime-Pulze01-SubALL

OffTime-Puleed 1-SubALL
FrameTime-Pulse 1-SubALL

Average-Servald_Torque ActualValue-Subll

Maximum-Serval3_Tarque Actuali/ake-Subl

Minimum-Servol3_ Torque Actua Vs lus-Subl

Average-Servo3_Torqus ActualValus=Sub |

Maximum-Serval3_Tarque fctuali/ale-Sub1

Minimum-Servol3 Torque ActualValus-Sub |

StandardDeviation-Serva(3_TorquesictualValue-Sub |

Average-Servo0 TorquefctuaValue-Sub2

Masimum-Servol3_Toraus Actuala ue-Sub2

Minimum-Servol3_Torque ActualValus-5ub2

L

L

L

L

L

!

L

\
StandardDeviation-Servo($_ Torquedctual\Value-Sub ==

L

L

L

L

L

L

L

L

StandardDeviation-Servo3_TorquedctualValue-Sub?

By clicking the following icons, you can move or zoom the graph.

Symbol Item name Description
(A) Move button Allows you to move the graph.
(B) Zoom button Allows you to zoom the graph.

To zoom, drag the area you want to zoom.

(C) Full-screen button | Restores the initial view mode (full screen mode) of the graph.

3-4-3  Displaying Variable Data

You can display variable data for a frame that is used for calculating feature values.

1 Follow the steps described in 3-4-2 Displaying the Feature Graph on page 3-6 and display the

time-series graph of feature values.

2 Press the Anl data tab.
On the time-series graph, select data for a frame you want to confirm.

3 Press the Variable data button.
The variable data of the selected frame appears.
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3-4-4

B Al Easy Modeler

Maximum-Servo03_Torque Actus Va e-SubALL

[

Minimum-Servol? TorquedctualValue-SubALL

tardardDevistion-Serval3_Tora.

E

OnTime-Pulse0 1-SubALL

OffTime-Pulsz01-GubALL

FrameTime-Pulsel1-SubALL

[

Average-Serval 8 TorquedctualValue-Subll

Maximum=-Servo03_Torque Actualviahe-Subl

Minimum-Serval 3 TorqueActualValus-Subll

E

StandardDeviation-Servoll3_TorquedctualValue-Sub0

fiverage-Servalld_TorquedictualVale-Sub |

[l |E

Maximum-Serval3_Tarque Actualtiake-Sub 1

[

Minimum-Servol$ TorquedctualValue-Sub1

tandardDeviation-Serval 3 Torg. 13l b1

E

fverage-Servalld_Torquefctual Value-Sub2

Maximum-Servald_Torque Actualtialue-Sub

Minimum-Serva03 TorqueActualValue-Sub?

[

StandardDeviation-Servoll3_TorqueActualValue-Sub2
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Symbol

Item name

Description

(A)

Variable data but-

ton

Displays the variable data graph for the specified variable da-

ta.

Labeling by Using the Feature Graph

Use the following procedure to assign labels (normal, anomaly, delete) to feature data on the Visuali-
zation/Labeling window.

1

3-8

Press the Label operation tab.
On the time-series graph, select data for a frame you want to confirm.

Follow the steps described in 3-4-2 Displaying the Feature Graph on page 3-6 and display the
time-series graph of feature values.

Click the Normal, Anomaly or Delete button to assign the label.
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E Al Easy Modeler

Minimum-Serva03_TorqusActua Valus-SubALL

tandardDevistion-Serval3_Tora.

OnTime-Pulsel 1-SubALL
OffTime~Pulse 0 1-SubALL
FrameTime-Pulse01-SubALL

Average-Servald Torquedctuall/ake-Subl

Maximum-Servol$ Torgue Actualvalue-Subd

Minimum-Serve03_ TorquedctualValue-Subl

tandardDevistion-Serval3_Tora.

Average-Servol3 TorqueActualValus-Sub |

Maximum-Serva03_Tarque Actualalue-Sub 1

Minimum-Serval3_Torquefictualalue-Sub |

StandardDeviation-Servol3 TorqueActual\alue-Sub |

Average-Servald Torquedctuall/ale-Sub?
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Maximum-Servol$ Torgue Actualvalue-Sub2

Minimum-Serve03 TorquedctualValue-Sub2

90 95 100

tandardDevistion-Serval3_Tora.

w

Symbol Item name Description

(A) Normal button Assigns label information of Normal to the data for a frame
selected by a user.

(B) Anomaly button Assigns label information of Anomaly to the data for a frame
selected by a user.

(C) Delete button Assigns label information of Delete to the data for a frame
selected by a user. Deleted frames are not used for mining.

3-4-5 Determine Parameters and Al Machine Learning Model

The equipment event monitoring score is calculated based on the label information specified in
3-4-1 Labeling by Using the Feature Value on page 3-6 and 3-4-4 Labeling by Using the Feature
Graph on page 3-8.

[epoy BuluiesT sulyoe |y pue sisjsweled sulwisleq G-y~

1 Perform the steps described in 3-4-1 Labeling by Using the Feature Value on page 3-6 or
3-4-4 Labeling by Using the Feature Graph on page 3-8.

2 Click 5. Determine parameters in the status transition menu.

3 Check the parameters of a selected combination of variable data, feature calculation method,
and subframe variable, as well as Threshold 1 and 2 values.
If you need to adjust the parameters, go back to the steps described in 3-4-1 Labeling by Using
the Feature Value on page 3-6 or 3-4-4 Labeling by Using the Feature Graph on page 3-8 to
assign labels.

4 If necessary, you can adjust the threshold by using the Threshold 2 slide bar and specifying a
difference between Threshold 1 and Threshold 2.

5 On the Variable List Window, select another combination of variable data, a feature calculation
method and subframe variables as needed.
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6 If there is no problem with the parameter values, click the Generate learned data button.
This outputs the Al machine learning model and causes this software to exit.

X Al Easy Modeler

Minimum-Servall3_Torque ActualValue-Sub ALL

StandardDeviation-Servo03 Torque ActualValue-SubALL

OnTime-Pulsel 1-5ubALL

OffTime-Pulse1-SubALL

FrameTime-Pulsel 1-SubALL

Average-Servol3_Torquefictual\alue-Sub0

Maximum-Serva3_Torque ActualValue-Sub0

Minimum=Servol3_Torque ActualValue-3ub0

StandardDeviation-Serva03_Torque ActualValus-5i

Average-Servolld_TorguedctualValue—Sub1 (F)

Histogram

Maximum-Serva03_Torque ActualValue-Sub 1

Minimum-Servold_Torque ActualVale-Sub |

StandardDeviation-Servo0 3 Torque ActualValue-Sub |

Awerage-Servo3_TorquefictualValus-5ub2

Maximum-Serva3_Torque ActualValue-Sub2

Minimum=-Servol 8 Torgue ActualValue-Sub2

StandardDeviation-Serva03_Torque Actualalus-Sub?

|—I_|—I—I_|—I—I—I—I—I—I—I_|—I—I—I—I—I—Iﬁ"":

Average-Servolld_TorqueActual\alue-Sub3

The following table provides description of the figure. Refer to A-1 Definition of Terms on page A-2
for details on the terms appearing in the table.

Symbol Item name Description
(A) Check item This software adds a check automatically.
Users can also select it manually. When the selection is modified,
the equipment event monitoring score is recalculated.
(B) Accuracy Display the rate of normal labeled data that was judged as Alrt
Lv1 or normal , and anomaly labeled data that was judged as Alrt
Lv2. It is modified after each recalculation.
(©) Threshold 2 Threshold 2 is displayed. It is modified after each recalculation.
(D) Warning difference | Displays the difference between Threshold 1 and Threshold 2.
Users can change this value.
(E) Select valid variable | Displays the number of values selected on the Variable List Win-
dow.
(F) Threshold 2 slide Allows users to adjust Threshold 2.
bar The accuracy, missed rate, over detected ratio, and sigma rate
will be recalculated every time you adjust this value.
(G) Monitoring index Displays the graph of the equipment event monitoring scores. Red
graph indicates Threshold 2 and yellow indicates Threshold 1.
(H) Missed Rate Displays the rate of anomaly labeled data that was judged as Alrt
Lv1 or normal.
) Over Detected Ratio | Displays the rate of normal labeled data that was judged as Alrt
Lv2.
J) Sigma Rate Displays the rate of data judged as Alrt Lv2. It is calculated based
on the standard deviation in the statistical quality control. (e.g. 30)
(K) Generate learned Extracts only the normal labels from the selected feature values
data button and generates the Al machine learning model.
(L) Reset button Restores the parameters to the state right after 5. Determine

parameters was pressed.
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M Precautions for Correct Use

The feature data variables cannot be changed for the Al predictive maintenance library.
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Functions of the Al Easy Modeler
for Model Setting

4-1 Start and Exit the Al Easy Modeler for Model Setting.........ccccccovviiinnininnnns 4-2
4-2  Window Configuration ..........ccccceiiiiiniimiin s 4-3
4-3 Reading Feature Data ...........ccccceiimiiiimimiinse s s 4-5
4-4 Labeling and Setting Thresholds.........ccccccocciiiririciernncsseee e 4-7
4-4-1 Displaying the Feature Graph ...........ccccoooiiiiiiiiic e 4-7
4-4-2 Labeling by Using the Feature Graph ...........cccoooiiiiiiii e 4-7
4-4-3 Determine Parameters and Create Al Machine Learning Model..................... 4-8
4-4-4 Generating @ REPOIT........ooiiiiiiii e 4-10
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4 Functions of the Al Easy Modeler for Model Setting

4-1 Start and Exit the Al Easy Modeler for
Model Setting

I Starting Al Easy Modeler for Model Setting

From Windows Start Menu, select OMRON - Al Controller Data Mining Software. Then start Al Easy
Modeler for Model Setting.

M Precautions for Correct Use

This software cannot be activated in duplicate.

| Exiting Al Easy Modeler for Model Setting

This software closes in either of the following cases:
* The x button at the upper-right corner of a window is clicked.
» All End is selected from the File menu.
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4-2 Window Configuration

This screen consists of the following windows:
» Event List Window
Equipment events you want to monitor are listed in this window

* Main Window
Equipment event monitoring scores as data mining results are displayed

* Log Window

The overview of the functions on each window is described below.

uoneinByuon Mopuip Z-

Histoeram

Symbol Area name Outline of function
(A) Event List Equipment events you want to monitor are listed. A graph of the
selected equipment event group is shown in the Main Window.
(B) Main Window Displays a graph of the equipment events in group. The following
is shown:

* Equipment event monitoring scores and the thresholds
* Feature values

(C) Log Window Displays the processing history.

(D) Generate learned Generates Al machine learning models on equipment events for
data button the groups shown in the Main Window.

(E) Generate report Outputs the following information on equipment events in the Ex-
button cel format for a group: event name, score graph, feature graph,

threshold 1, threshold 2, accuracy, missed rate, over detected ra-
tio, and sigma rate. Excel is required to output the report.

Selecting an equipment event in another group shows the message in the following screen shot.
When you configured options such as thresholds in the Main Window, generate learning data and re-

port before switching groups.
The number of equipment events in a group affects the group switching duration, and it may take time.
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4 Functions of the Al Easy Modeler for Model Setting

4-3 Reading Feature Data

|
This section describes how to load the feature data to Al Easy Modeler for Model Setting.
1 Load the data exported by Al Operator

The Browse For Folder dialog will appear as Al Easy Modeler for Model Setting starts. Select
the data folder that Al Operator has exported the data. Up to 50 equipment events can be load-

Jl;
w
ed. “
- 2
Browse For Folder x| g
(<]
T
Please select the Folder of the exported device event, 8
c
3
o
2
B Desktop = il

- Libraries

A W7

1™ Computer
'?! Metwork
@ Control Panel
& Recycle Bin |
L a0

1

(8] Cancel

v

2 Specify the folder where the feature data gathered through the Al Controller stored
Subsequently the dialog shown below appears. Specify the folder where the feature data gath-
ered through the Al Controller stored. The initial value displayed is the path of the feature data
(FTR_DATA) specified to export from Al Operator.

File selection x|

Cancel

Al Controller Data Mining Software Operation Manual (W612) 4-5



4 Functions of the Al Easy Modeler for Model Setting

@ Additional Information

To create the feature data to load to Al Easy Modeler for Model Setting, open the Al Machine
Learning Model Creation pane on the Al Operator and follow the steps described below.

1. Press the Batch Export button to display a dialog.

2. Select an equipment event to generate a machine learning model.

3. Press the reference button to select the folder where FTR_DATA stored.

4. Press the Export button to select a folder in which to save the data. This folder will be load-
ed to Al Easy Modeler for Model Setting.
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4-4 Labeling and Setting Thresholds

4-4-1  Displaying the Feature Graph

Select the Extracted Features tab in the Main Window to show feature values on a time-series graph.

sploysaiyL Bumyeg pue Buijaqe p-

4-4-2 Labeling by Using the Feature Graph

You can label the data and set thresholds when you want to improve the index of Accuracy, Missed
Rate, Over Detected Ratio, or Sigma Rate.
Label the frames as Normal, Error, or Delete through the following procedure.

1 Select the Extracted Features tab in the Main Window. Then specify an area to label by drag-
ging the mouse over the graph.

ydeio) ainjea ay) Buike|dsiq |-y

Histogram

2 Select either of Normal (O), Error (X), or Delete (H) from a right-click menu.
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Histagram

Label Description

Normal (O) | Label a selected data as Normal for mining.

Error (X) Label a selected data as Error for mining.

Delete (M) | Label a selected data as Delete. A deleted frame is not used for mining.

@ Additional Information

A frame labeled as Delete (B) is removed from an analysis. Removing the data containing a
noise or behaving unstably increases the machine learning accuracy.

4-4-3 Determine Parameters and Create Al Machine Learning Model

Calculate an equipment event monitoring score using the label information you have set in 4-4-2 La-
beling by Using the Feature Graph on page 4-7. Conduct the following procedure for each group to
determine parameters and create Al machine learning models.

1 Perform labeling according to descriptions in 4-4-2 Labeling by Using the Feature Graph on
page 4-7.

2 Show a score graph.
If the graph needs an adjustment, re-label the data following the procedure in 4-4-2 Labeling by
Using the Feature Graph on page 4-7.

3 Arrange the Threshold 2 slider and Threshold Difference to adjust thresholds, if necessary.

4 Press the Generate learned data button.
An Al machine learning model will be created.
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Histogram

5 10 15 20

rror © 1, round off: 0]

Symbol Item Description
(A) Accuracy Displays the percentage of Normal labeled data judged as
Alrt Lv1 or normal, or Error labeled data judged as Alrt Lv2.
The value will be updated in every recalculation.
(B) Threshold 2 Displays a value of Threshold 2. The value will be updated in
every recalculation.
(©) Threshold Differ- Input a difference between Threshold 1 and 2 with increment/
ence decrement buttons.
(D) Missed Rate Displays the percentage of Error labeled data judged as Alrt
Lv1 or normal.
(E) Over Detected Ra- | Displays the percentage of Normal labeled data judged as
tio Alrt Lv2.
(F) Sigma Rate Displays the percentage of the data judged as Alrt Lv2. It is
calculated based on a standard deviation for statistical quali-
ty control (e.g. 30).
(G) Threshold 2 slider | Adjust the value of Threshold 2.

The values of Accuracy, Missed Rate, Over Detected Ratio,
and Sigma Rate will be recalculated in every adjustment.

(H)

Monitoring index
graph

Displays a graph of equipment event monitoring score. Red
indicates Threshold 2 and yellow indicates Threshold 1.

)

Generate learned
data button

Generates Al machine learning models on equipment events
for the groups shown in the Main Window.

()

Generate report
button

Outputs the following information on equipment events in the
Excel format for a group: event name, score graph, feature
graph, threshold 1, threshold 2, accuracy, missed rate, over
detected ratio, and sigma rate. Excel is required to output the
report.

M Precautions for Correct Use

The feature calculation method cannot be changed in Al Predictive Maintenance Library.

Al Controller Data Mining Software Operation Manual (W612)
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4 Functions of the Al Easy Modeler for Model Setting

4-4-4  Generating a Report

You can generate a report based on the information set in 4-4-3 Determine Parameters and Create Al
Machine Learning Model on page 4-8.
This function is available on a PC with Microsoft Excel.

1 Perform the works provided in 4-4-3 Determine Parameters and Create Al Machine Learning
Model on page 4-8.

2 Press the Generate report button.

3 An Excel file containing the data of event name, score graph, feature graph, thresholds, Accu-
racy, Missed Rate, Over Detected Ratio, Sigma Rate, and comment will be generated in the
export destination folder.

name Score Feature thresholdsthresholdsAccuracy Missed RiOver Dete: Sigma Ratc

0.725 0.02077 100% -- - 0.00%

0.725  0.02077 100% -- = 0.00%

0.725  0.02077 100% -- ot 0.00%

0.725  0.02077 100% -- = 0.00%
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A-1

Definition of Terms

The following table summarizes the description of terms that are related to the values displayed in
3-4-5 Determine Parameters and Al Machine Learning Model on page 3-9.

Term

Description

Missed Rate

The rate of anomaly labeled data that was judged as Alrt Lv1 or normal.
(Formula: FN/(TP + FN))

Over Detected Ratio

The rate of normal labeled data that was judged as Alrt Lv2.
(Formula: FP/(FP + TN))

Accuracy The rate of normal labeled data that was judged as Alrt Lv1 or normal, and anomaly la-
beled data that was judged as Alrt Lv2 out of the entire data.
Formula: (TP + TN)/Number of data counts

Sigma Rate The distribution of the area assumed to be Alrt Lv2 (= area equal to or greater than

Threshold 2) out of the entire data distribution

True positive
(TP: True Positive)

Number of anomaly labeled data judged as Alrt Lv 2.

True negative
(TN: True Negative)

Number of normal labeled data judged as Alrt Lv1 or normal.

False positive
(FP: False Positive)

Number of normal labeled data judged as Alrt Lv2

False negative
(FN: False Nega-
tive)

Number of anomaly labeled data judged as Alrt Lv1 or normal
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A-2 Error Messages

Error Messages and Corrections

Appendices

The following table summarizes details of the error messages for this software along with the trouble-

shooting methods.

Error message

Cause

Correction

No file is selected. Exit the application.

File not selected

Select a file.

Failed to load the event setting file.
Please check if the file exists in the se-
lected folder. Exit the application.

You have specified a folder
that does not contain the
equipment event file.

During 3-3 Reading Analysis Data
on page 3-5, specify a folder con-
taining the equipment event file
(Event.xml).

Feature amount calculation process
failed. Please retrieve the data again. Exit
the application.

Feature value calculation
failed due to invalid data in-
put.

Try retrieving the data again.

Cleansing process failed. Please retrieve
the data again. Exit the application.

Failed in checking input data
due to invalid data input.

Try retrieving the data again.

The parameter determination process
failed. Please retrieve the data again. Exit
the application.

Parameter definition failed
due to invalid data input.

Try retrieving the data again.

Frame is not specified in Event.xml.
Please specify the Frame variable. Exit
the application.

No Frame variable specified
in equipment event file.

Specify Frame variable using the Al
Controller Standard Software.

EntryVariables is not specified in
Event.xml. Please specify EntryVariables.
Exit the application.

No EntryVariables specified in
equipment event file.

Specify EntryVariables variable us-
ing the Al Controller Standard Soft-
ware.

The variables of the feature quantity data
exceeds the valid variables (16). Please

do not exceed effective variable. Exit the
application.

The number of feature values
exceeded the value specified
in the application setting file.

Check the settings in the applica-
tion setting file.

Failed to read ANL data. Check the ANL
data. Exit the application.

Cannot read ANL data.

Check whether another application
does not open the ANL data, and
confirm the ANL data has collected
through the AL Controller.

Failed to read feature data. Check the
feature quantity data. Exit the application.

Cannot read feature data.

Check whether another application
does not open the feature quantity
data, and confirm the feature quan-
tity data has collected through the
AL Controller.

Data of extracted features necessary to
determine parameters does not exist.
Please check the labeling.

Labeling information is inva-
lid.

Check labeling.

Variable specified in ANL data does not
exist. Make sure that the variable is cor-
rectly specified. Exit the application.

Variable not specified in ANL
data.

Properly set variable to be ana-
lyzed using the Al Controller Stand-
ard Software.

There is no variable specified in the fea-
ture data. Make sure that the variable is
correctly specified. Exit the application.

No variable is specified in
feature data.

Properly set variable to be ana-
lyzed using the Al Controller Stand-
ard Software.

Al Controller Data Mining Software Operation Manual (W612)

A-3

sobBessoy Jouig Z-y

SU0I108110)) pue sabessa| Joug |-Z-Y



Appendices

Error message

Cause

Correction

Can not write to the following files. Please
close it if it is open.
<file_name>

<file name> is opened by an-
other application.

Close the application where <file
name> is open.

Learning data could not be written.
Please close the application that opened
the writing destination folder.

Cannot access a folder to
write to.

Close the application that opened
the writing destination folder

You can not write to the selected folder.
Please select another folder.

Cannot access a folder to
write to.

Close the application that opened
the writing destination folder.

The following file / folder does not exist in
the project path. Quit the application.
<file name>

File or folder does not exist in
project path.

Check to see that file or folder ex-
ists.

Specify the exported equipment event
folder. Exit the application.

The equipment event folder is
not specified.

Specify the equipment event folder.

Itis illegal input data. Because process-
ing can not continue, quit the application.
Error code: *****

The error occurred due to the

following causes:

1. Invalid input data was
read.

2. The Al machine learning
model cannot be created
because invalid data was
used in the feature value
calculation, such as zero
division or infinite diver-
gence.

Cause 1.

Correct the user program and try

retrieving data again. Detailed

causes are described below.

* The header is not specified for
the input data.

* The data has not collected
through the Al Controller.

Cause 2.

It could be due to problems with the

data retrieval environment. Check

the system environment and try re-

trieving data again.

Multiple applications cannot run.

This application is already
running.

Exit the application that is already
running.

An unexpected error occurred. Please re-
install the application.

File necessary for application
does not exist.

Reinstall the application.

Event counts exceeded the limit of 50.
Quit the application.

Event counts exceeded 50,
the limit allowed to this tool.

Reduce the events and try again.

Microsoft Excel was not installed.

Excel is mandatory for a re-
port.

To generate a report with this tool,
install Microsoft Excel.

Unsupported version.
Exit the application.

Application with the previous
version is installed.

Upgrade your Al Controller Mining
Software to the latest version.

Contains data that Al Easy Modeler For
Model Setting does not support.

Get the latest Al Easy Modeler For Model
Setting.

Application with the previous
version is installed.

Upgrade your Al Controller Mining
Software to the latest version.
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A-3 Changing Feature Calculation Method
of Al Easy Modeler

The Kurtosis and Skewness option for Al Easy Modeler’s feature calculation method is disabled in de-
fault setting.
The Kurtosis and Skewness option can be changed by using the Feature Switching Tool.

1 Select OMRON - Al Controller Data Mining Software - Tools - Feature Switching Tool from
the Windows Start Menu.
The Feature Switching Tool runs.

<" awitch the use of feature yalue

Kurtosis, Skewness -

19]9poN AseT |V 0 POYIsN uonenajes ainjes buibueyn ¢-y

2 Select the Enable/Disable option for Kurtosis and Skewness, then click the Set button.
This option will be applied to the feature calculation method at next Al Easy Modeler boot time.

M Precautions for Correct Use

When the Kurtosis and Skewness option is enabled, a calculation may fail due to dividing by
zero (i.e., features become «~) under the condition that a variable value is constant.
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