#&=L C-19
MR ERIEMREARBEE

Rk 2 245 3 H 31 AEUE

HRiER - HEFHE B)

BRZLEARE - 2008~2009

AREES : 20760163

MERERZ FIX) FHSEORY b2 FITK B Y FIE

WHZeEERE4 (£ 3X) Object Manipulation by Multi-fingered Robot Hand with Soft Fingertips

MERRE
ERK i (UEKI SATOSHI)
IERKE - EEFREAT - EEFMEAIEN (hZOARKEHETE)
MEEES : 50467213

WFFERR R OB (Fn30) -

AP TIL, IO T HIEMEE B E L -8R 5 4 A I 7 A 2%
L, Z#EfEaRy by RIZK 280 OfIERI 2322 L. 3852 U7zl H TRt 5
Wy DOALE P DI 5T 2 filfEHI R O iE (263 28 0 OFIER O 2 FEOHEATH 5.
FEE L= #HI#AIIX Lyapunov-like lemma (2 X - T, xt&4pliliE & B )73 B ASELE (2
RN T A2 EZFFA L, Bl I 21— a3 V ROFERICE - T, ZOHEELTHE
L.

WFFERC R OB (J530) -

This research proposed a dynamics of deformation of soft fingertips with inertia force,
and proposed two control methods for object manipulation by multi-fingered hand. The
asymptotic convergence of object position, object orientation and contact force is proven
by the Lyapunov-like Lemma. The simulation results and experiment results shows
the effectiveness of proposed controllers.
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Fig. 1 Experimental equipment

(2) BEICHRE SN TV DALER D HIE R
O T EAGEELE ~DILEN N EE TH - 72729,
HATHIIE Z K D HEF - B0 OWSHIE 2 B R
L CTIRRE LRI e AT T L2 iz

PR O HIEHR AZ$2ET 5. GIERNTI S
P AER & B ) SRR 35 2 &

% Lyapunov-like lemma % F\ 7222 E BT %
179. TOHEIMELZRGET S 728, Fig. 212
R FIEE A G T H LRy bR

WX DFEREITS. 2k, MW 1T
e~ =KV, MG OALELEITFHS
no.

F BRI FEIE
(Asker C 5)

Fig. 2 Multi-fingered robot hand
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Fig. 3 Screenshot of simulation

4. BFICRR

(1) ZFHIEREET VO

Fig. | DFERL AT LE RN TELNZE
Brik % Fig. 4 & 512”7, Fig. 4 1ZFRRIF D
YA A BRSO LT &S LT
¥AENEERM L EBEFEOET VI K D
W EFHAED 75 7 Th D, ZOREND
BIRODIRVIREETIE— B @V, £F
MREL LD LEBENKREL DI LN
7%, Fig. 51XF—EF &% fie 2 E &
b ERIHED I OFEER LT 77T
HY, EMEITIICER S TEHAEIIRLT

FORL TS, ZOREE, Faip 2T CEME
LTIFIESED &, WML LIS 1)
15 —— — measured variable
=12 — theoretical variable ya
% 6 /
5 3 /
0 L L
0 0.001 0.002 0.003 0.004 0.005
Displacement [m]
Fig. 4 Elastic force
13
12:5 \
Z
12
11.5 ‘ S Toec]
5 10 15 2(_) _____ 25
14 e R
. - ’I ...... j\.
VAR
J /24 N ——

Fig.5 Dynamic force of soft fingertip
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Fig. 6 Object position of z axis
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Fig. 7 Contact force of z axis
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Fig. 8 Object position of z axis
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