FOMIO®’'S ROBOYTICS

Past, Present and Foture

Robotics in the XXI. Century:
New Frontiers
International Colloquium, dedicated to

the 85th birthday of Tony Bejczy.
16-17. February, 2015 at Obuda University

Feomio Harashima
Yokyo Metreopolitan Oniversity
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Yhe first robot Fumio me
in 1951



http://tezukaosamu.net/jp/anime/30.html
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PERSONAL MEMGORY OF

SIXYY YEBARS
BGO 19560

MY FBYHER

GOER D E ttk

ve HIS CHILDRE
66 YEARS AGE
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Justice

Science and
Technology




REBDING BOGI(Qem old te present

One boeok ¢ deay
Wished teo be d nevelist till the end of high schoeol




BSYTRO BOY/MIGHYY
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Fomio came back
teo AYOM in 195




MBIOGR CONCEPY OF
“BYeM”
is
“PEBGE and iﬁS'!'IGE"

Control and robotics are
most popular among
. bright students at that t

Univ. of Tokyo, 1958



Oniversity of Yokyo, 195&



June 15, 1960


http://www.cc.matsuyama-u.ac.jp/~tamura/annpodemo.htm

GRADOATE SCHOOL

Institete of
Industrial Science,
Oniv. of Yokyo
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http://www.iis.u-tokyo.ac.jp/postcard.html

RESEARCH FLOW

26603 HOMABAN
BADPAPYIVE
MECHAYRONICS
2660 INYERACYION
AND
INVELLIGENGE
1990 ROBOY CONTROL
1978 MANIPOPAYTER
CONTROL
1975 MOVION CONTYROL
19760 MOYSR DRIVE CONTROL

1967 POWER ELECTYRONICS

y g e 64T N TV TN R b 4 & BTN Y.






IEEE/INDOSTRIAL
ELECTYRONICS

SOCIETYY 1975-

MECHATRONICS
ROBOTICS

INDUSTRIAL INFORMATICS
POWER ELECTRONICS




IECON
Philadelphia




PEGPLE

Fumio HARASIMA (IEEE/IES President)

Okyay KAYNAK (IEEE/IES President)
Ren Luo (IEEE/IES President)
Toshi FUKUDA (IEEE/RAS President)
Kazuo TANIE (IEEE/RAS President)
Kouhel Ohnishi (IEEE/IES President)

Kazuhiro KOSUGE (IEEE/RAS President)
Richard ZurawskKi (EIC, IEEE Trans. Informatics)
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FORMATION of NEW SOCIETY

Power Electronics Society
Robotics and Automation Society

Tony Bejczy was the Council President in 1987

Fumio Harashima was the IES President in
1986-1987



NEW 9OURNALS and

IEEE Trans. on Mechatronics

T.Fukuda, M.Tomizuka and Ren Luo

IEEE Trans. on Industrial Informatics
R. Zurawski and O. Kaynak

EEE/RSJ IROS Conference T.Fukuda

EEE ROMAN Conference H. Kobayashi
EEE/ASME AIM Conference H.Hashimoto
EEE AMC Conference K. Ohnishi

EEE ETFA Conference R.Zurawski
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MOST SUCCESSFUL IROS 2011

09/25/2011




Top journals in engineering
2011 MICROSFT

IEEE TRANS IND ELECTRON - IEEE Transactions on Industrial Electronics

RENEW SUSTAIN ENERGY REV - Renewable & Sustainable Energy Reviews

APPL ENERG - Applied Energy

IEEE TRANS AUTOMAT CONTR - IEEE Transactions on Automatic Control

IEEE TRANS POWER ELECT - IEEE Transactions on Power Electronics



http://academic.research.microsoft.com/Journal/5352/ieee-trans-ind-electron-ieee-transactions-on-industrial-electronics
http://academic.research.microsoft.com/Journal/5352/ieee-trans-ind-electron-ieee-transactions-on-industrial-electronics
http://academic.research.microsoft.com/Journal/5352/ieee-trans-ind-electron-ieee-transactions-on-industrial-electronics
http://academic.research.microsoft.com/Journal/5352/ieee-trans-ind-electron-ieee-transactions-on-industrial-electronics
http://academic.research.microsoft.com/Journal/6161/renew-sustain-energy-rev-renewable-&-sustainable-energy-reviews
http://academic.research.microsoft.com/Journal/6161/renew-sustain-energy-rev-renewable-&-sustainable-energy-reviews
http://academic.research.microsoft.com/Journal/6161/renew-sustain-energy-rev-renewable-&-sustainable-energy-reviews
http://academic.research.microsoft.com/Journal/6161/renew-sustain-energy-rev-renewable-&-sustainable-energy-reviews
http://academic.research.microsoft.com/Journal/5101/appl-energ-applied-energy
http://academic.research.microsoft.com/Journal/5101/appl-energ-applied-energy
http://academic.research.microsoft.com/Journal/5101/appl-energ-applied-energy
http://academic.research.microsoft.com/Journal/5101/appl-energ-applied-energy
http://academic.research.microsoft.com/Journal/5336/ieee-trans-automat-contr-ieee-transactions-on-automatic-control
http://academic.research.microsoft.com/Journal/5336/ieee-trans-automat-contr-ieee-transactions-on-automatic-control
http://academic.research.microsoft.com/Journal/5336/ieee-trans-automat-contr-ieee-transactions-on-automatic-control
http://academic.research.microsoft.com/Journal/5336/ieee-trans-automat-contr-ieee-transactions-on-automatic-control
http://academic.research.microsoft.com/Journal/5359/ieee-trans-power-elect-ieee-transactions-on-power-electronics
http://academic.research.microsoft.com/Journal/5359/ieee-trans-power-elect-ieee-transactions-on-power-electronics
http://academic.research.microsoft.com/Journal/5359/ieee-trans-power-elect-ieee-transactions-on-power-electronics
http://academic.research.microsoft.com/Journal/5359/ieee-trans-power-elect-ieee-transactions-on-power-electronics
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HAYBRBOSA

Space rebet, first semple retorn
from the spdce

Asteroid “ltokawa”, Summer, 2005

Satellite “Hayabusa” June 13,2010


Hayabusa_atmospheric_reentry_(close-up) (1).ogv

FOYORE of ROBOYTICS

Fomio’s family discussed in 2066
“Hlow will be the future of human
society 2”7

CONCLOSION:

Yhe key issves wil be.
- Health and Safety
- dustice



CHILDREN




YTHE QOESTION is

Whet is Rebetics for Hedlth,
Safety dnd dustice?




ROBOTICS for HEBALTH

- Svorgery Rebet

- Medicdl micro-rebeotics dnd
instromentotion

 Norsing Rebet
- Power dassist, Trensfter Rebet
- Mentdl €Care Rebot



Power assist, Transfer Robot

da Vinci Surgical System


http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Laproscopic_Surgery_Robot.jpg

Hospital Patrol Robot Mental Care Robot PARO



Remote-Pare ot a Living
Roeom for Psychological

Intelligence Experimani
32 bit RISC CPU

Behavior Generation

3D Sound Localization

Speech Recognition
(Name Learning)

Audition
3 Microphones

Tactile
12  Ubiquitous  Surface peaker
Tactile Sensor
Stereo Whisker Sensors Charging
Battery
Anti-Bacterial Posture 7 Actuators
Artificial Fur 3 Axis Acceleration 2 for Neck, 2 Front Legs, 1 Back Leg, 2 Eyes

Temperature at CPU, Battery, and Each Actuator



PROSTHESIS




ROBOY HOSPIYAL
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ROBOYTICS for SAFEVY
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Smart Driving

jis Road traffic
- o -| Informationy

Environment

ex. AHS Smooth traffic

Safe driving
support

ex. Optical fibers

Road traffic
Information




MOSY DANGERGUS ROBOY



ROBOYICS in JU0SYICE

- Police rebot

- Detective rebot

- Scientific crimindl
investigation

- Robot in court houvuse ?

Jdudge, Procurater,
Lawger ?



POLICE ROBOY
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ROBOY in COORY
HOOSE 2?7

»
v ®

talols]al

slofil
v ol 5'1]}
g lg:] E‘ ‘J?lug.

e e I¥ is not easy e imagine
SR S court rebet




CONCLUSIONS

-PASY
-PRESENY

-FOYORE




PAST

Science-ond - Yechnology
in past centuries
liberated people from

“Physically Painful
Laber”




GOAL in 2030

Science and technology in
21+t ¢centory
liberates people from

“Mentdally Painful
Leabeor”




Beawtiful,
Intelligent Homan
Iife

which is fully
sepperted

by science and
technology






