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CQ Cybernics The 5th ASEAN-Japan Smart Cities Netv_vork High L(-?vel Meeting Ssip
on October 26th and 27th, 2023 in Tsukuba City
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Social Innovation:
Society 5. 0/5 1

“F-MIRAI” Center
and

Center for “CYBERNICS” Research
to shape the Smart City

forHealthy and-Well-being Society|

“Cybernics” : Fusion of ”Humans"+"Robots"+"AI/Informatlon systems
\ Cybernics improves, regenerates, complements and empowers human’s functions.

Sankai Y.

Director, F-MIRAI Center, Univ. of Tsukuba
Executive Director/Professor, Center for Cybernics Research, Univ. of Tsukuba
President&CEO, CYBERDYNE Inc.
Program Director, Strategical Innovation Promotion (SIP) Program, Cabinet Office of Japan
International Fellow, The Royal Swedish Academy of Engineering Sciences

TOYOTA & Univ.of Tsukuba
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MIRALI in Policy and Technology
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Making “Mobility” a “Social Possibility”
through Smart/Super City project for Society 5.0/5.1

Director/Chairman: Y. SANKAI

Yoshiyuki SANKAI

Professor. Dr., Univ. of Tsukuba

Executive Research Director, Center for Cybernics Research (CCR), University of Tsukuba,

Director, F-MIRAI: R&D Center for Frontiers of MIRAI in Policy and Technology, University of Tsukuba,
CEO/President, Cyberdyne Inc.
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— F-MIRAI Collaboration Structure
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Innovative Cybernics Systems for Society 5.0/5.1
fusion of “Humans” and “Cyber/Physical Space”

Executive Director: Y. SANKAI

Yoshiyuki SANKAI

Professor. Dr., Univ. of Tsukuba

Executive Research Director, Center for Cybernics Research (CCR), University of Tsukuba,

Director, F-MIRAI: R&D Center for Frontiers of MIRAI in Policy and Technology, University of Tsukuba,
CEO/President, Cyberdyne Inc.

sankai@golem.iit.tsukuba.ac.jp

sankai@cyberdyne.jp

sec@golem.iit.tsukuba.ac.jp

sec@cyberdyne.jp




Pioneering the Future with Cybernics
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by Dr.Sankai, Cyberdyne/Univ.Tsukuba

Symbiosis of Humans and Technologies:
~ The era of “Techno Peer Support”

a low-birth super aged society

Brain
Intelligence

Tech.

Tools
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Extending Human Life Expectancy with Technology — Aging Problems

Physical Space (037 o1 g%) o - 1+ - Ml Cybernics Spa
”Cybernics” : Fusion of “Humans” + “Cyber/Physical Space”

by Dr.Sankai, Cyberdyne/Univ.Tsukuba




Promoting medical and social
innovation!

e Fusion of Humans and
Technologies

e Simultaneous promotion of basic
research, social implementation,
human resource development
and industrial creation

*Technological, social and - [

economic perspectives System

Cybermcs ! -
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Information | Law, Ethics
Robots Systems / Buélness, !
Admin. etc.

Psychology ; ! .
Information

Technology \ . 7
Physiology ﬂ the 5th Industrial Revolution

- by Dr.Sankai, Cyberdyne/Univ.Tsukuba

towards “Cybernics industry”, following the robotics and IT industries

Strategies/Vision for Symbiosis of Humans and Technologies € cveeroyre
Cybernlc Interface/Device Cybernic Systems By Dr.Sankai

Brain, Neuro, Physiological, Physical)
n Big Data on Physical, Contact us !

Physiological and Life information i .
Soclerty5 0/5.1 CEJ Fund

was established
to create
Cybernics Industry!

oo SN

- Expansion of Cybernic Treatment

Combined treatment with
HAL and Regenerative Medicine

Fund size:
Several hundreds of
million USD

.- plele) ‘
Brain-Nerve, body,--- ‘and Super Computer WI|| be connected'

copyright by Dr.Sankai.,
Univ.Tsukuba/CYBERDYNE Inc.




Symbiosis of Humans and Technologies

with Innovative Cybernics Systems for MedicaI/Social Innovation

We will continue to challenge ourselves to pioneer the f
where people and technology symbiotically coexi
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by Dr.Sankai, Cyberdyne/Univ.Tsukuba

World’s first Wearable Cyborg HAL : One of the Innovative Cybernic Systems

New Medical Treatment for Brain-Neuro-Muscular Disease
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by Dr.Sankai, Cyberdyne/Univ.Tsukuba




Wearable Cyborg HAL : One of the Innovative Cybernic Systems

New Medical Treatment for Brain-Neuro-Muscular Disease
“Cybernics Treatment”

Medical
HAL

hybrid assistive limb
Technology is worth nothing
unless it is used in real life

Techmcal Features of HAL
1) Obtain information on the brain-nervous-muscular systems from the
periphery of the body.

(2) HAL functions in sync with a patient’s motor intentions.

3) Interactive biofeedback (iBF) loops between the human cranial nervous

system and the body system to create a Cybernics treatment.

by Dr.Sankai, Cyberdyne/Univ.Tsukuba

Social Impact! Overseas approval status of HAL treatment:

Global reach of world’s first wearable cyborg HAL

atment with HAL is acceleratmg as an

Cybernics Tre tional Platform
i terg?) countries!

21,

Poland
Constance care

s  World's first private

insurance

Germany
sk Public workers [

insurance
Centro Slzil):slrolamo NEW R.L.S.E.
# Neuroloaical Diseass Cyberdyne’s Subsidaryies!
9 CYBERDYNE has acquired a medical corporation
with 27 treatment facilities on the West Coast of the
/ USA as a subsidiary through an M&A transaction.

z Collabolation with Dr.Nogueira !
Director of UPMC Stroke Institute will start !
= UPMC:Univ. of Pittsburg Medical Center

India

IBS Hospital e e
T Talwan USA i
Saudi Arabia: ﬁ & 2020/10 Brooks Cybernics Treatment Center f ;
ALJ Hospital Thailand U ‘ M%d::?lel:_:nl;e Approval Florida:
~ 2020/4 ' \
Medical Device
Approval
| - Australia
Malaysia: ~2020/10
SOCSO (sOCial Security Organization) Medical Device Approval

5 large hospitals such as
Tun Razak Rehabilitation Center

Indonesia
2020/4
Medical Device Approval

by Dr.Sankai, Cyberdyne/Univ.Tsukuba
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Innovation Malaysia's Advanced Initiatives
National Neuro-Robotic and Cybernics Centre in Malaysia

On June 11, in Ipoh, Perak, Malaysia, our business partner, the Social Security Organization (SOCSO), a Malaysian
government-affiliated organization, held a groundbreaking ceremony for the National Neuro-Robotic and Cybernics
Centre, one of the largest medical complex in Southeast Asia.

The outline of National Neuro-Robotic and Cybernics Centre

The National Neuro-Robotics and Cybernics Centre is scheduled for construction in Bandar Meru Raya, a new area
being developed in Ipoh, Perak, northern Malaysia. The grounds of the new center is going to be 37 hectares and will
simultaneously enable about 700 patients to receive comprehensive treatment for a period of time, making it one of
the largest medical complex in Southeast Asia. Construction is scheduled to be completed around the end of 2024.

| Malaysia’s National Neuro-Robotic and Cybernics Centre

It will be completed in Malaysia at the end of 2024.
We would like to stt;ongly promote innovative "Cybernics industry”
8 (industry dealing with Human + Cyber/Physical space) following
kess| robotics and IT industries, in the Scenario of science techr_rologé/
| and innovation strategy and collaboration between Mala 'sia an
Japan, focusing on Human Resource Development in Advanced
‘4 Science and Technology fields, labor support and health :
1 maintenance support, science and technology Hub in Asia region
formation, Medicine, health and Care, etc., which we would like to
trongéy_ promote through collaboration with the SIP program of
& the Cabinet Office and through cooperation with other companies.
il It will also become a Science and Technology Hub for the world’s
most advanced cybernics technology and human-collaborative
robotics technology.

by Dr.Sankai, Cyberdyne/Univ.Tsukuba

Cyberdyne Medical Innovation Base facing Haneda Airport!

Combined therapy with Regenerative medicine, Drug etc.
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Newly developed Cybernic Vital Sensor:

continuous measurement of Heart Activity and Brain Activity for 14 days,
Bioelectrical Signal (ECG, EEG etc), Movement, BodyTemperature, SpO2/Breath condition(option), etc.
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Cyvis-P (Weight: 9g, Wireless)

Awakening

Checking for atrial fibrillation on a daily basis
to prevent stroke!

Cyvis-2 (Weight:34g, Wireless)

doze Awave
We just finished our medical device application for Japanese FDA in April 2023 ! by Dr.Sankai, Cyberdyne/Univ.Tsukuba

Cybernic Mobility for the Transportation Disadvantaged Q) ereemoyme

Indoor/Outdoor Driving

Notification
function when
abnormalities are
detected.

7z

whi

en phy: al
abnormalities are
detected.
\ T
/

Physiological information

Cybernic Mobility
for the Transportation
Disadvantaged

* The advanced cybernics
technology integrates
mobility, people, and vital
information.
*Environmental awareness
functions enable safer and
more secure mobility.

Safety s't]op_func_tion J

Family

C-Cloud

. Server
Safety stop function Sidewalks
when obstacles are

Environmental
information

Obstacle

ol

Shopping center
[ Safe Mobility Support J

by Cybernic Mobility

by Dr.Sankai, Cyberdyne/Univ.Tsukuba




One of the approaches of the Tsukuba Smart City Initiative is Mobility.

However, we had better think about the future society
from many different perspectives.
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1. SC : Indoor/Outdoor Driving Experiment

Environmental information:

CONFIDENTIAL @CYEE/?UYNE
Identifies dwell points on outdoor driving routes
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by Dr.Sankai, Cyberdyne/Univ.Tsukuba




TSURUBA

)\ World's most advanced energy storage device

Confidential ¢

Fast charge

+ Don't require wait time

* Increased energy efficiency

with regenerative braking

High safety

* No risk of explosion

High power
+ Can support rapid acceleration
and product high output instantly

FEATURE OF
G RAPHENE

BATTERY Y

Ragone Plot

10 High Energy LIB

-
1000 = -
Energy density comparable to high power LIB o
G-LIC

High power LIB

+ Can be charged and

Energy Density Wh/kg

used over million times
- Can cover million km

EDLC

1000

Specific Power kW/kg

without battery replacement

Make contribution to SDG (¢
by Dr.Sankai, Cyberdyne/Univ.Tsukuba \\/
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| Cybernics Cloud | Ny e e

Data Analysis Base post-corona era
[Al analysis||Data analysis|

Human big data analysis
Estimation of prevention methods
- Contribution to cohort studies, etc.

Techno-Peer-Su

User authentlcatlon

bernics Vital Sensors

Cardiac Performance
Respiration

Body temperature
Arteriosclerosis

Robots for watching d
disinfecting and cle

Measures ag
COVID-19!

etc.

Anytime, anywhere
access to vital data

=4 Improvement of
Neuromuscular functions

Home and hospital are connected.

Checking the physical condition
of patients at Hospital
and at Home remotely

Neuro HALFIT at Home

Traffic, human flow data,
human data

by Dr.Sankai, Cyberdyne/Univ.Tsukuba




