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Our Factory Automation business is
focused on "Automating the World"
to make it a better, more sustainable
environment supporting manufactur-
ing and society, celebrating diversity
and contributing towards an active
and fulfilling role.

SUSTAINABLE
DEVELOPMENT

G:ALS

The Mitsubishi Electric Group is actively solving
social issues, such as decarbonization and labor
shortages, by providing production sites with
energy-saving equipment and solutions that utilize
automation systems, thereby helping towards a
sustainable society.

Automating
the World

Mitsubishi Electric is involved in many areas including the following:

Energy and Electric Systems
A wide range of power and electrical products from generators to large-scale displays.

Electronic Devices
A wide portfolio of cutting-edge semiconductor devices for systems and products.

Home Appliance
Dependable consumer products like air conditioners and home
entertainment systems.

Information and Communication Systems
Commercial and consumer-centric equipment, products and systems.

Industrial Automation Systems
Maximizing productivity and efficiency with cutting-edge automation technology.
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Mitsubishi Electric Data Science Tool

MELSOFT Mailab

Even with the automation of equipment, there are still many processes that
rely on the intuition and experience of on-site workers. By digitizing such
knowledge, skill succession, dealing with labor shortages, cost reduction,
improved productivity and quality, etc. can be achieved.

- Still relying on the experience and intuition of skilled workers )

Cost reduction

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Consumable replacement time is determined
based on usage time and usage count, but
replacement at the right time is not achieved.
Can we replace them at the optimum timing
by monitoring the consumable condition?

Usage
count Tool replacement

After/f' |
_Bef07/ 7

/l Life

Sudden breakdowns have reduced utilization
rates and have not improved productivity.
Can we perform maintenance before failure
by monitoring equipment condition?

Skill succession and
workforce saving

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

The input of manufacturing equipment
parameters relies on the knowhow of skilled
workers, and since this knowhow can't be
documented, it's not easy to pass it on to
young workers.Can the knowhow of skilled
workers be passed on?

Although we check quality by having
workers visually check data from the time of
manufacture on a graph, there is variation
from worker to worker, so there is no
uniformity.Can quality be checked without
relying on humans?
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MELSOFT MaiLab uses Mitsubishi Electric’s Maisart* Al technology.

*Mitsubishi Electric's Al creates the State-of-the-ART in technology strategy.
Mitsubishi Electric’s Al technology brand that aims to make all devices smarter.

Mitsubishi Electric’s Data Science Tool MELSOFT MaiLab is a data science
tool that further improves manufacturing by replacing “human experience
and intuition” with digital technology and making it easy to integrate into

control systems.

m Replace human experience with digital technology. Utilize data. )
MERITTI MERIT ?2'

Automatic creation using Optimized for FA
Al lets even beginners in Good at processing
data analysis feel at ease. waveform data

V

Analysis/diagnosis model creation

MERIT Ej This.is.why.it.can be used!
MELSOFT Mailab

A single tool can be used to perform operations

Analysis and diagnosis >

with a single tool ) ) L .
from offline analysis to real-time diagnosis.

Server

&|

MERIT@EI

High affinity with
Mitsubishi Electric >
FA equipment

Site PLC Machine tool PLC from other company




Extensive Analysis Tools to Solve Various Challenges
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Challenge

Tool life that can’t be seen

Dies required for metal processing and
machine tools are extremely expensive
and their lives are affected by various
factors.

Processing
accuracy

Material Usage

properties count
'Tool
Dirt
Speed . Gas
Die Residue

Corrosion

Workpiece
Dust

Find connections between diverse
factors.

MELSOFT MaiLab uses Al to diagnose
signs of abnormalities that are difficult
for the human eye to detect.

Processing accuracy

-

Usage count\ Workpiece

Diagnosis
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Various parameters



(}5 Use fully up to the end of its life.

/ \ Improve equipment utilization ratio through optimum
1 maintenance.

#Data utilization #Life diagnosis #Maintenance planning #Cost reduction
v #Preventive maintenance #Utilization ratio improvement #Real-time diagnosis

............ Al-based solution e CoOST reduction
Finding optimum replacement Planned maintenance and

timing reduced maintenance costs
Monitors for signs of abnormalities Planned maintenance reduces the

to issue a warning of replacement or maintenance and operation costs of the
maintenance timing before failure occurs. entire factory and increases business

competitiveness.

Data visualization
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Extensive Analysis Tools to Solve Various Challenges

-+

Conslsiart cuzlity or

not cdzys zrnd cold dzys

Still relying on the experience and

intuition of skilled workers

In the food production industry, work has
been done relying on the skills of skilled
workers to maintain constant quality, but

there are concerns about the future.

Humidity

Receiving

Weather o
timing

@

—

Freshness @ Warehouse
of materials status

~

I think about it a lot,
but | can’t explain it.
It’s talent.

n Skilled worker

[INCT D

Digitizing intuition and experience

By learning from a vast amount of data
about the decisions made by skilled
workers, MELSOFT MaiLab is now
gradually absorbing the skills of skilled
workers.

Al ilearning

Today is cold
so let's make the

Temperature. Humidi .
& Q pY time longer.
Time @

Skilled worker



Digitizing the intuition and experience of skilled workers.
Automation of equipment also deals with labor shortages.

#Data utilization #Digitalization #Site DX #Labor shortage #Quality improvement

5
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Passing on knowhow of skilled
workers

MELSOFT MaiLab helps younger workers
make the same decisions as skilled
workers by using Al.

- Fermentation time and temperature control
according to temperature and humidity

- Instructions on appropriate timing of addition of
materials

- Inventory control according to shipment status

When temperature
is XX°C (YY°F),

AR In cases like this,
set operation time to | should set this value.
120% of normal.

N2

| see.

Mixer Beginner

Human resources development

Your teacher, MELSOFT MailLab

With a help of Al, beginners will gradually
learn how to combine data that skilled
workers have been doing, and someday
they may surpass the skilled workers.

This should allow
generations to be
trained smoothly.

[It’s thanks to MaiLab.

[
Il

Manager Beginner




System Configuration

License format according to scale

according to their system scale.

In addition to the basic package license that enables analysis/diagnosis, additional licenses
for extension functions are also available. Customers can consider the optimum plan

-

office  meLsoFT .
MaiLab Analysis user

7

You can also access
the diagnostic
y @ ' PLC from
EDGECROSS other company

terminal directly

Factory from a Web browser

Basic license

\

A basic plan that to get started with data
analysis and diagnosis. It supports 1
analysis user, 16 diagnostic paths, and 64
Al executions.

diagnostic ';z,
Qt@ 1 6 paths HQr

executlons

Additional user license

Annual renewal

You can add analysis users.

Licenses for the analysis users that you
want to add can be granted by linking them
to the basic license.

Even temporary increases in personnel can

()

Additional diagnosis licenses

One-time purchase

The number of devices and facilities to be
diagnosed can be expanded.

There are no renewal costs when adding
equipment within the factory, or when
incorporating data diagnosis systems into

“30PC UA

massproduction
products.

Machine tool

be flexibly handled. D kmass-production equipment. D
Office Addltlonal user license
MELSOFT 9. Flexib! at
Mailab Analysis N7 Analysis 150 exibly respond to
usZr , usg, “\ iR increases or decreases in the
N number of analysis users.
Factory - Additional diagnosis licenses
-[isnescmss @ - ]_- For factory
PLC from expansion or
othF:eLre:f)rr‘r)\'Sany - other company incorporation into
of]

) |

X epGEcRrOSS

Industrial PC etc.




Learning operating environment

In the minimum operating environment, it is possible to execute methods such as multiple
regression analysis, etc. with relatively low calculation processing when no other tools are
running. To execute methods such as deep learning, etc. that require lots of calculation
processing, the recommended operating environment is necessary.

o
_________ Minimum | ______Recommended ____

Computer PC, industrial PC, server
CPU Intel® Core™-i3 equivalent or better Intel® Core™-i7 equivalent or better*!
Memory 4 GB or more 16 GB or more*'

English, Simplified Chinese, Japanese versions
64-bit
0s Windows® 11 (Pro, Enterprise, loT Enterprise)
Windows® 10 (Pro, Enterprise, loT Enterprise)

Windows Server 2019 (Datacenter, Standard, Essentials)
Windows Server 2016 (Datacenter, Standard, Essentials)

Available storage space 16 GB or more 64 GB or more

Collection/diagnosis operating environment

-
. Minimum | Recommended ____|

Computer PC, industrial PC, server
CPU Intel® Core™-i3 equivalent or better Intel® Core™-i7 equivalent or better*'
Memory 4 GB or more 8 GB or more*!

English, Simplified Chinese, Japanese versions

64-bit
0s Windows® 11 (Pro, Enterprise, 10T Enterprise)
Windows® 10 (Pro, Enterprise, loT Enterprise)
Windows Server 2019 (Datacenter, Standard, Essentials)
Windows Server 2016 (Datacenter, Standard, Essentials)
Available storage space 16 GB or more 32 GB or more*!

*1 Required when executing not just methods such as multiple regression analysis, etc. with relatively low calculation processing, but methods such as
deep learning, etc. that require lots of calculation processing.




Analysis Process

Easy analysis/diagnosis in 4 steps

MELSOFT MailLab is a tool that enables easy data analysis in 4 basic steps.

Vi

A

- —0 000 0000000000000 09

First, data visualization.

Graphic display makes it

easy to understand.
...P14

Al for automatic support.
Automatic Al creation from
what you want to do.

...P16
0000000000000 000000O0

Data collection Offline analysis

Data
collection

Examine what data
should be collected
and how they
should be collected.

Data

(U

== | Data set

ST¥ creation

First, read the data to be analyzed
into MELSOFT MaiLab and upload
them. A group of uploaded data is
called a “data set”.

The data set can be shown in
various kinds of graphs, so that

it can also be easily checked by
human eyes before performing
diagnosis using Al.

Office

/L\ L \\ !. i

Production site

N

M

.y

v

STEP

o= Hd Al creation

Learning from the data set is
performed.

A model that enables diagnosis of
unknown data is called “Al”.
When “What you want to do
(objective)” is selected, the
regularity and rules of the data
are automatically derived, and
MELSOFT MailLab creates the “Al”.

H w
Data accumulation _"




°e Need more accuracy?
and more You can customize
vesest”’ your Al in MailLab.
...P18
Create tasks from learning. Easy collaboration with the
Scores and contribution rate make production site.
accuracy also clear at a glance. Apply to equipment with a single click.
...P17 ...P20
000000 0000000000000 00000O0CO0 ooooooooooooooooo.o}
Task i Task execution
dSK creation . .
and monitoring
Settings for performing diagnosis of unknown You can execute tasks and monitor the
data are called a “task”. diagnosis status of unknown data.
MELSOFT MaiLab defines the data input/output Deployment to equipment can be easily
methods and thresholds for determining OK/NG performed with just a click. Data flow and good
diagnostic results. Accuracy is displayed as a or bad judgment status can be confirmed on a
score to guide the decision. graphical display via the learning server.

My
FRRRRE N S X
- Office
A Y : = Dggs
e il rules /L\/,\\

2 Data collection Feedback




Offline Analysis

Easy data upload and visual confirmation

First, look at the data. It’s also effective for analysis performed by hand.

Prepare the data. (Data set creation)
INFL

In order to analyze the data and create the diagnosis model, it is necessary
to upload the data subject to analysis in MELSOFT MaiLab. A group of
uploaded data is called a “data set”. By the uploaded data set, the data can
be visualized in tables or graphs, and diagnosis models can be created.

Text file

<
— I
y" Visualization
—

Data set

Displayed graphs

l Data can easily be uploaded from a text file or database.

The original source of the data to be uploaded as a data set is called a "data source".
Data sources that can be uploaded are text files in CSV and TSV formats and databases*.

*MySQL, SQL Server, and PostgreSQL are supported.

e e ?r:a%g\r;dfdmptd . A e e

M @ 5iviiepoiect > Data set » Wi quaity data e -format data source. == ——
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Obtain datausing
query.

i
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PR

Uploaded data can be
easily visualized.



0 Let's look at the uploaded data in various ways.

Uploaded data can be verified while switching between display methods.
Since you can switch between graphs displaying data by just selecting the data set and
display methods, you can notice data characteristics that you had not noticed before.

Line chart and histogram

im0 @) Uine chart & histogeam

P pe—

Pie chart and histogram

Correlation matrix heat graph

Scatter plot matrix




Offline Analysis

Automatic learning based on your objectives

You can create the optimum diagnosis.
You can begin analysis even without specialized Al knowledge.

Create diagnosis rules. (Al creation)

Perform pre-processing of the data set and create Al by performing learning
according to analysis methods.

Q BT A A TA
= ) =
L -

Data set Created Al

Automatic i
MELSOFT MaiLab selects the optimum pre-processing and analysis methods based Wi ekt prockilin
on the objectives and data set contents, and automatically creates the Al. Select e s -
this when you don’t know what analysis method to use for what you want to do T
(objectives). How 1o Create
® Auto O Manal

+
Manual @ %ﬂ

In this method, you select the analysis methods yourself and create the Al. —_—
Select this when the appropriate method for what you want to do (objectives) is clear. [ romuno R

0 Then leave it to MaiLab. Wait for the learning results.

When setting of objectives and
methods has been completed,
MaiLab proceeds to learning.

' The status of Al-base learning is
displayed.
\_ ) . J
4 \
7 N

When learning has been
completed, the Al is created and
@— the learning results (scores) and
contribution rates of variables
are displayed.




l Are you worried about Al accuracy? You can judge the learning results.

Contribution rate

Contribution st of vaiables fop)

oo rowt

D s Y ey data

oo [1]
Tuagnuim et W ey

Laarmeng w17 3

Tiagonn w0671

Contribution
rates of variables

A numerical value indicating
the degree of influence of each
explanatory variable (variable

Learning results

r (scores)
Learning results are displayed from 0 to 100 points.
Since you can use the scores to judge how well the model was made,
you can evaluate the reliability of the diagnosis model.even without
specialized knowledge.

*When the scores are low, you can review the learning level and judge whether to perform
re-learning, etc.

that causes something) relative
to the predicted results. Since
the explanatory variables with
the top 10 contribution rates
are shown, you can easily
understand the correlations
between data even without
performing data analysis
yourself.

*The displayed explanatory variables also
include some automatically created by
MELSOFT MailLab.

Acdorahe wodale B 1

When the learning is complete,
the Al creation will be completed
and the blocks representing each
process of the Al will be placed.

You can manually change the
completed Al to customize it
to increase reliability.

0 Perform Al test.

Perform Al test for verifing the
diagnosis results by any data set.

The accuracy of the Al can
be verified, and improvement
methods can be studied.




Offline Analysis

Customizable Al

You can also freely create Al models with higher accuracy.

MELSOFT MaiLab not only automatically creates Al, it also lets you customize
the created Al or create your own original Al.
You can construct Al models with higher accuracy.

l You can customize the Al to increase its accuracy.

In MELSOFT MailLab, each process of Al is performed in a block, and the Al processing flow is
created by connecting the blocks. You can edit the Al flow prepared by the AutoML function
to freely customize it or create an original Al from scratch.

Canvas

The place where blocks
® and connectors are
arranged. It is shown like
graph paper.

. J
( N
® You can freely create
Al by connecting the
output and input of
blocks on the canvas.
. J
®
( \

Function expansion blocks are also available to perform the desired processing in Al.

Pre-processing category Ensemble learning category

Includes blocks that do pre-processing
of input data in order to increase

the accuracy of analysis performed
downstream.

Includes ensemble learning blocks that
combine multiple analysis methods and
output a single diagnosis rule.

Analysis methods category Utility category

Includes blocks that can be placed at
various places in the processing flow
for various purposes such as changing
processing content or input/output, etc.

Includes blocks that execute each
type of analysis method algorithm and
output diagnosis rules on input data.




ll Original processing can be performed with Python blocks.

MELSOFT MaiLab is also equipped with function expansion blocks that are useful for
customizing learning models. You can also perform coding in Python, which is often used
in data analysis. By performing customization, you can create learning models with higher
accuracy.

You can incorporate the Python For example, when the product
program blocks you created '(—-4—,, lot number includes product
into the Al flow. > A ‘_’) : :
\.1{ type information or when values
calculated from sensor data

using certain equations are
used in manufacturing, etc., that
information can be used as a new

'g g feature.

Execution results are shown
on the same screen for easy
debugging.

Python code is shown directly

in the editor.




Real-time Diagnosis

Easy to apply the results to equipment

Corporation with the production site at the touch of a button and start of real-time diagnosis.

Implementing in the equipment (task creation)

A group of processes (process flow) using the created Al to perform
diagnosis on unknown input data and output the diagnosis results is called a
“task” in MELSOFT MaiLab.*

A simple task can be automatically created by setting the necessary
parameters for the operation of each process.

- Simple task example ~
csv Executgd every Executed every csv
collection cycle diagnosis cycle
Text file Text file
Input data Di is Al Threshold Output data
stream lagnosis value judgment stream

} DB
} } i—:‘_‘. Database
o ml

PLC

) “=0PC UA

DB }
Database \.II }
. -

PLC

“HOPCUA

*There are 2 types of tasks: simple and advanced. For details, please refer to the manuals.

When using Mitsubishi Electric FA equipment, devices can be specified
directly.
MELSOFT MaiLab has high affinity with Mitsubishi Electric FA equipment.

Since direct specification of compatible devices can be performed, device deployment
(arrangement) can also be performed easily.

Select “Mitsubishi Electric — I\II_IfELSC_)FT MaiLag erllables .
. St performing up to deploymen
FA Connector: Il to the site with a single tool.

- SelectaCPU t

. . — Select the Device I/F.
From input data stream settings,

select “Mitsubishi Electric FA Connector” _

for the connection method. s B |




The status is shown in real time during task execution.

's N
Diagnosis results are shown in Line chart

and Pie chart.
\ J

e )
Diagnosis results and data input to Al are
shown in table format.

\ y,

Past diagnosis results can be displayed using the historical
monitor function. In addition, the historical monitor function can
be used to check the Al diagnosis basis for the diagnostic results. ﬁ

Al diagnosis basis

A numerical value (contribution rate)

is displayed that indicates the degree
of influence of each explanatory
variable on the diagnosis results. By
reviewing the variables that influenced
the diagnosis results, causes can

be identified and suggestions for
improvement can be obtained when an
abnormality or defect occurs.

Learning server o _ office Y
MELSOFT < Ronormality <y 1)
Mailab == !

-
Production site "
(4
> Tl

" s

N

Try using it yourself.

For more information about MELSOFT MailLab, please consult your local
Mitsubishi Electric representative.




Digital Manufacturing by Mitsubishi Electric

Mitsubishi Electric contributes to the realization of digital manufacturing
though its diverse variety of FA products and associated FA software products.

Design/development Manufacturing Operation/maintenance

Analysis/diagnosis/environment;that
h— W&'—
doesnit: rer on'skilled,workers'or their-

\ knowhow

Associated
FA software
products

MELSOFT Gemini

High-accuracy simulation environment

- Simulation
- Analysis/diagnosis
- Application/utilization \ 4

Diverse variety of FA products

.-w* &ﬁ “. ﬂ]

PLCs Servo systems Industrial PCs
FA sensors Laser machine tools Electric dlscharge Rotating Power distribution Inverters Robots
machine tools machinery control devices

Trademarks and Registered Trademarks

e Celeron, Intel, and Pentium are either registered trademarks or trademarks of Intel Corporation in the United States and/or other countries.
* Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.
* OPC UA and OPC CERTIFIED logo are registered trademarks of OPC Foundation.
This product includes software developed by the OpenSSL Project for use in the OpenSSL Toolkit (http://www.openssl.org/)
This product includes software derived from the RSA Data Security, Inc. MD5 Message-Digest Algorithm
* The company names, system names and product names mentioned in this document are either registered trademarks or trademarks of their respective companies.
* In some cases, trademark symbols such as '™' or '® are not specified in this document.



Automating the World

Creating Solutions Together.

Low-voltage Power Distribution Products ~ Transformers, Med-voltage Distribution Power Monitoring and Energy Saving Power (UPS) and Environmental Products
Products Products

Le

Compact and Modular Controllers Servos, Motors and Inverters Visualization: HMIs Edge Computing Products

Numerical Control (NC) Collaborative and Industrial Robots Processing machines: EDM, Lasers SCADA, analytics and simulation software

Mitsubishi Electric’s product lineup, from various controllers and drives to energy-saving devices and processing
machines, all help you to automate your world. They are underpinned by software, innovative data monitoring, and
modelling systems supported by advanced industrial networking and Edgecross IT/OT connectivity. Together with a
worldwide partner ecosystem, Mitsubishi Electric factory automation (FA) has everything to make loT and Digital Manufac-
turing a reality.

With a complete portfolio and comprehensive capabilities that combine synergies with diverse business units, Mitsubishi
Electric provides a one-stop approach to how companies can tackle the shift to clean energy and energy conservation,
carbon neutrality and sustainability, which are now a universal requirement of factories, buildings, and social infrastructure.

We at Mitsubishi Electric FA are your solution partners waiting to work with you as you take a step toward the realization
of sustainable manufacturing and society through the application of automation.
Let’s automate the world together!

Note: not all products are available in all countries



MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BLDG., 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN
www.MitsubishiElectric.com

L(NA)O8865ENG-B 2312 (MEE) Dec. 2023 All trademarks acknowledged.
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