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1. Materializing i3-Mechatronics - i3-Mechatronics Concept -
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1. Materializing i3-Mechatronics - Solution to materialize i3-Mechatronics -

Products to realize i3-Mechatronics =»
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1. Materializing i3-Mechatronics - Solution to materialize i3-Mechatronics -

Products to realize i3-Mechatronics = key solution
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2. Practice of i3*"Mechatronics
- Expanding the Field of Automation by Using Al -integrated -

« Example of factory automation » Initiatives with Suntory

Suntory News Release Excerpt and summarized (Nov. 30, 2023)

Began full-scale technical verification with the aim of automating raw material handling
operations at factories

-Reduce the burden on workers, shift to higher-value-added operations,
and improve the quality of our products and services -

- Started verification of technology for handling raw materials of various sizes and packaging forms in a single device
using Al with Yaskawa Electric

- Digitalizing the human senses and judgment when handling raw materials, and Al identifies the size and packaging
form of raw materials in real time, and judge the grasping position and unpacking method

- Largely promotes automation by accurately handling raw materials in various forms of packing using a single device

Through the use of technology that combines data, robots and Al,
we will work on fundamental work style reforms at manufacturing
sites and aim to create additional value.

Mr. Atsushi Yoshioka,

Executive Officer, Division COO, D&P Planning & Development Department
Engineering Department

Suntory Holdings Limited
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2. Practice of i3*"Mechatronics
- Expanding the Field of Automation by Using Al -integrated -

« Example of automation of manual work » Removing transparent cups

Al recognition enables automation

The work of supplying cups to a printing machine and boxing the printed cups

[In the past]

: To realize automation, it is Al is essential to recognize
Manual work for putting p o g
cups into equipment and _4 hnecessary to “remove till the last ~, deformed (bent) cups
cup = enables automation

packing them in boxes

i Recognize
N by Al

¥ Can be grasped A
because of AI
recognition

Robot that uses Al to take out cups stacked in
cardboard boxes

Devices + Human = Devices + Robots = Generating data in the field
Promoting i3-Mechatronics
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2. Practice of i3*"Mechatronics
- Expanding the Field of Automation by Using Al -integrated -

« Example of automation of manual work » Picking of foodstuffs (indefinite objects)

Al recognition enables automation

Removing only one Oden ingredient from the bulk loading condition
Al is required to accurately

[In the past] _ To realize automation, it is : v th ifi

Since knotted kelp is easy to , necessary to adsorb “knot” of Idetetljmlnef only the SEeC' Ic biect

tear, it was picked by human ¢ | location or an amorphous objec
knotted kelp = enables automation

Identified
with Al

Robot that uses Al to accurately pick “knot” of knotted kelp

_~

Total automation = connecting data in the field

Promoting i3-Mechatronics
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3. Inevitability of Leveraging Al for i3-Mechatronics Expansion
- Application to MOTOMAN NEXT -

"MOTOMAN NEXT series" are released to expand the automation area!
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3. Inevitability of Leveraging Al for i3-Mechatronics Expansion
- Application to MOTOMAN NEXT -

Functions required for recognition and judgment are included as

standard services in ACU

Functions required for recognition and judgment are standard in ACU as a service

Enable development of user applications utilizing these functions and execute generated autonomous operations with high accuracy
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3. Inevitability of Leveraging Al for i3-Mechatronics Expansion
- Application to MOTOMAN NEXT -

Functions required for recognition and judgment are included as

standard services in ACU

Cooperation with Al
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Service Service standard services
Motion Control Core
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3. Inevitability of Leveraging Al for i3-Mechatronics Expansion
- Application to MOTOMAN NEXT -

Next development using MOTOMAN NEXT as a platform

Cooperation with Al
Open Innovation

Planning and Execution Digital Twin

Collaboration with Virtual
Environments
Open Innovation
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Working with NVIDIA Virtual

YASKAWA
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4. Next Generation Manufacturing for i3-Mechatronics Expansion
- Motion Generation Using Al -

Production that matches the things to be made Use AI to generate actions
or their completed form to accomplish tasks based on

task goals (= completed form)

« Example » Task: Removing objects from cardboard boxes

Take out the
stuff in the
plastic bag

Open the cardboard Lid
*Even the deformed cardboard

MOTOMAN automated | | automated
NEXT Vision + Al Vision + Al
+ Robot + Robot

Challenging

It's not just more processes that can be automated,
it also secures continuity of data that was previously disconnected.

Promoting i3-Mechatronics
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4. Next Generation Manufacturing for i3-Mechatronics Expansion
- Motion Generation Using AI -

Using AI technology to digitize ambiguous human decisions to expand the automation field

Next, use AI technology to generate motion to complete tasks (= breakthrough in autonomy)

Past to P t Mass production = Production of goods with stable (forecast of) demand
on the variety and quantity

Quality assurance/motion
assurance by repetition accuracy
and positioning accuracy

Production system in
which equipment is fixed
according to what is made

Present to Future Evolution of production

Robot motion by teaching and
playback

~
o Completion of tasks and quality Next
Dlgltal assurance/operation assurance by .
adding analysis, confirmation, and Now ... Evolution to automatic
judgment to data in operation ransformatio Motion generation machines that perform
ELLITGTE by teaching tasks tasks based on task goals
A production system in which = combpleted form .
facilities are "flexibly” (= comp ) Leveraging
adapted to what is made rather than task teaching Al
J

v Unmanned Factory:
A term coined by Yaskawa meaning a human-

centered automation factory while moving
= = away from manpower dependence. We
Rea I |Zat|0n Of U nman ned FaCtO ry differentiate it from “no-man,” which
marginalizes human intervention.
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