=LY AT LR B AT LRRDE
(REFHFRERRRRZE

Email: tadano@pi.titech.ac.jp

(R EF)

http://www.k-k.pi.titech.ac.jp

ERNDOHMRAMEESZELE N EBBOBERA V5 S0 aYDRBZENE U NS X T LD

(fART—~)
1) FZEORY FY AT LA
EREESEFMADNYZAY - AL—J8RORY Y XF LADH
FHREET> TV AL —T 7 —AICESERE #IRAT
5ZET, NEEEMUTHEZRSNKAZRNTESRRLIFT
B, BEROENBBRENSRNDEHEL T, BIEEDFICH
HRRTEZ&w2MELTWS (B1) . £, ERE
FMICEWTMESEM TRARBERTZRIET B/HDY
ATLEREELTVWS (K2) . fiTEOEBEESZ TV TIC
Ko TEHAIL, TNICAREZER U LESERSOR Y &
—LZEBEIEE L TERNGBREEZERL TV,
NSOV RTAIFERZBEL, ZEBROEERIZ TDE
FAZEEBEL THEZES TV,

2) NEH X7 LAICET 2%
FICERBIBEV AT LAZTRE LY YR I VA VT —
71— RADAREHIT> TWD. AFDHEX =X LDFEK
EEUT BREBEDEBRNS TV F2I—9EANTICH
ZHRIETZAE (K3) », IERECETEZ@H S NRIER
TAHE (R4) BEDHRBIT>TWS, Ih5E, Fix
EORY NV AT LAEZEOKRLABRRBIRIEVY AT LP/IN—
FrILUTZ )T \DIGHZEIE LU THAREZED TWLWS,

3) ZEREREID X T LDHIH

EREFIVF2I—9ZEAWNRT—TIIANEBOH
EET>TVWBABRIL—LAICESETLALH=EE
URENBIE/ O—7 2[R L, FROIBRFERICHE T 2IE
HigEEERL WS (R5) . £, ZEREIJLANIFG%=
TEICEE UMEN ZIBIRT 2XBEDORARE LTV, BHEDF
BEMEICH T 270 FaI—YDAHREORBERY A IV
TEBAN, TOEWMEEER UL (R6) » £, ZKET
VF1I—YOREHZELDERESREICHET Z26HD
ARICHMDBATNS,

Iaster

K1 EEESEFHAORY N ZXTA

Fig.1 Robot system for laparoscopic surgery
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Fig.3 User interface using pseudo-haptic feedback with visual

information
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Fig.5 Grip amplified glove using pneumatic artificial rubber muscles



Advance Mechanical Systems Division

Dynamic System Section

(Kotaro Tadano Group)

(Research Field)

Development of man-machine systems to realize effective human support and advanced man-machine interaction.
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Fig.2 Laparoscope control system using a pneumatic robot arm
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Fig.4 Compensation of force sensation using electromyograph.
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Fig.6 Jump assist system using pneumatic artificial rubber muscles

(Current Topics)
1) Surgical Robot Systems

We have been developing a master-slave type robot system for
laparoscopic surgery (Fig.1). The slave arm is driven by
pneumatic actuators so that it can touch objects softly and
estimate the contact forces. We also develop a laparoscope holder
control system where the laparoscope is held by a pneumatically
driven robotic arm that follows the operator’s head and body
movements (Fig.2). The developed system can be highly intuitive
for the operator and can be synchronized with the operation. We

are working on to put these systems into practical use.

2) Researches on Man-Machine Systems

We study man-machine interfaces mainly for tele-operating
systems. In order to build or enhance force perception, pseudo
haptic feedback using visual information instead of actuators is
studied (Fig.3). Also, we have developed a method of displaying
force to compensate decreased force sensation in some conditions
(Fig.4). These studies are conducted to be applied to

tele-operating systems or virtual reality systems.

3) Control of Pneumatic systems

We have developed power assist devices using pneumatic
actuators. For instance, a grip amplified glove has been
developed using pneumatic artificial rubber muscles (PARMs)
which are covered with an exoskeleton structure (Fig.5). We
have also developed a jump assist system that can generate
instantaneous force using PARMs for rescue activities (Fig.6).
The jumping motion is realized by a bi-articular mechanism
between the knee and ankle joint using PARMs. Furthermore,
precise and high speed control of driving force of pneumatic

actuators is also studied.
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