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Robot Development and Biofeedback in the
Medical and Welfare Fields

Tomohiro SHIBATA

Kyushu Institute of Technology, Graduate School of Life Science and Systems Engineering

Abstract

This article provides an analysis of the impact and potential of introducing robotics and artificial intelligence (AI) in
response to the accelerating aging population and the growing shortage of caregiving personnel in Japan. It highlights the
increasing importance of the biofeedback concept in the medical and welfare fields. The current state and challenges of utilizing
technology in caregiving settings are discussed, with a focus on the effectiveness of monitoring and communication robots,
emphasizing their benefits in reducing the burden on caregivers and supporting the daily lives of the elderly. Additionally, based
on the author’s personal experience, the development of walking assistive technology for patients with Parkinson’s disease is

introduced.

®.. Key words : aging, robotics, artificial intelligence (AI), medical and welfare fields, Parkinson’s disease
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Development of Games Using Avatar
Communication and Brain Waves

Fuyuki SAKAI

Halle Game Lab

Abstract

As the next technology for the Metaverse, we are attempting to (1) approach reality using robots and drones, and (2)
construct an ideal virtual space using biofeedback. As an effort to realize (1), we created avatar robots and avatar drones and
demonstrated that they could be remotely controlled from the Metaverse across countries. Although there is still room for
improvement, such as technical issues and production improvements, this is a first step in approaching reality from the Meta-
verse. We are also attempting to implement avatar robots in society by holding a sports day using avatar robots called the Ava-
tar Challenge. As an effort to achieve (2), we introduce a method to create a virtual space that is as realistic as possible for the
person, using biofeedback such as brain waves. A VR head—-mounted display called Galea that integrates biosensors such as
brain waves has also been released and is expected to satisfy gamers who are looking forward to a full dive.

With the rapid development of LLMs such as ChatGPT, the adoption of Al in robots and drones is accelerating. It is
thought that as an extension of these, there will be a close fusion of cyberspace and physical space, and the relationship with
the metaverse will also be reconsidered. At this time, it may be possible to realize the physical sensation (?) of robots and

drones using biofeedback. I hope that this field will expand into a wide range of fields.

B Key words : avatar robot, avatar drone, full dive, metaverse
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BPS €5

fERE D EFRIZ D W T I, 1948 48 12 545 f k& 1y
(WHO) » D7z WHO HERILOEFZENEL  Hwoh
w5 [1].

Health is a state of complete physical, mental and
social well-being and not merely the absence of disease or
infirmity.
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BETAVIOBMEEY a -V - =7V (G. L.
Engel) #%Science I C [The need for a new medical
model : a challenge for biomedicine (i L \WEFE T IV D
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(Bio-Medicine) & 7V DXl & L CTIRIBEN7ZE TV
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LEDDHZ LT, BEAGHPHGTONEL ML LT <
VIS ) e BV N w B | s 1 e A R O el SR S0 QA
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2. [BEREFEBZEEE S Well-being

A, NxO¥Fg GEME) % 5D 5 Well-being A3
H&NTw5. Well-being & i well (L) +being (IR
) 5% LMEET, WHO X [ARH&ICE - Tk
WIEBROIRIE] L@ L TW5 [5]. HERIZBIT S well-
being DFEPFUNIIFIC I W RL 2 EHRDSDH 55, LB
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(A D NAIZ BT BP0 BN 2525, k- BROD
LI, AME L CowWhEl*EHR]T a0 BR»
LRAREN RS ] L2 TBY [6], 94 TAT—
VBT ESERIREDNH LB TH, HERLOM
bYOHTHOOHFAEZIE LA LN TELI L, HY
Lo THEK - BEODDIGHHIESL T &, PekBAs
ORIz dH B 2 & T well-being 13 H 5 2 EASTE,
FOBHDDLEHREVWMEEREEZDL I EANLEND
LEZBLZD.

T, LY well-being % E% 51213 &) U L v
DIEALIMD. FOer N ehhbEZHE LT [ ArEd
ZIE LB 3DOOWF] ZfMNT S, Bz iu, 7
5AEEE B U CTANT 5121%, % B3 UATEd g
BNY AN R NE N I B
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DL SZELLLRICECEEEZ ST, —RYTIE
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Wah BFIZIEERLY, ELW, BLY, ELVWOX

) REMN AR CTERIELEZVWEVWDRLEbOD

FENEEPDLRYBNTTH 5.
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HFEZZEICRET LI ENOELNL ERINEDF
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3. HEEETFCTED LI 7RE !
S EARENDORIEZ{EIHRZRALCRE

fRERETSER R EEEZ %5 720121, R Well-being
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B35 L LM, HEAERTFTT "HHEOKEZ SO
TEREEF Y v FTEDHREREEROIL” BEET
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V. Tkemi 5 [7] 13, TRODA ML AKEOFREICIZ
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BIETH AT HEREDOMEIEL (8], BE~NDKRD
XDOETEGERNDROXDETFICHHHENDH S Z LA
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RERZ B L CTROD ) BT, SSEAMBEEAIRED, S
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