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Abstract :

This manuscript describes a formulation of attitude manipulation of pinched object using rigid hemisphere and

flexible hemisphere fingertips. We also propose a control input which based on virtual spring-damper hypothesis for this

system.

1. #5

AR IE, MORIHNZREONER D & 52 & DDV ER D 37
ELTWS. TNRRHE & RS T iy
MEWEE, 18 OIEAL TIXHIERINZ S D WM EHEE DR &
N5, NHOHMERHMEZBIET 5 L, Fig.l DX
AR NFE D Jebiil & WA I C B X 272 0 | Fig.2 D &
SRR IKENN R, R IR A URIC B S E2 03
5 Z & TR Z REEE, BT Rk R O NS, KT
ERIMA LB R B Z T2\ 2 & | Fig.2 O X 5 12Uk & R4
% LR MIE R A HMEIEIC K A 5N T & D ZE L 7WRE
BRMERITZAD. OR Y bV RIZBWTHIBROMEIZ
& o THENZZ LD Z 5. BV ERIRE A2 H T 225N

2 X DUMARRIE T, FRERTALZERETH -
THRMNZT, DIV T NI ER v e BB AT 2 A
5 Z LT, BN ER COYMKRDLZERRAET I N TV
% [1]. — AT, k2 BT 22BNV FIckd
WIHARRIECIE, IR DA 3V ¥ — D3 H A Tt
IMELZ DD & S RIBAE R 2R 2T HE 2 AW T, ¥k
ELEIIRT 2R Tz 3], BHITIEEIN Y
e & R ER O ZEMEN TN TR s T b
FRIA TR 22 eV 2 AR B 72 DI IR O YE B A3 1 i
WEh7-GE, BHIZEETIERELE 425 2 LAVRBX
NTW3 2] LdisT, FEIEICASND K5 RENA
N RO e & B X DML IZHE LWV, PAEDS
PEZ P E A7 BT, MIAREERYESE & RRCEERIEE 2 0FH 3
%2 LT, WA 022tk & N OYIR RS ERIEDEH
XM TELI L 2INFHE UTL T, T2 T, 4G
%tW%%%%ﬁmt%%@ﬁtﬁﬂé%@%%%#ﬂ?
SHBRE L UT, 9T ThbhTwa BRI
5%%&%%7»4][]%%mf%%&ﬁ/XTA%i
AMbd 5.

FBIEIATLIVTHL—Ya & ES (S12018) (2018412 A13H ~158 - XBR)

fingertip

Fig. 1: Pinching with fingertip tip of index finger and
thumb

Deformation
of finger belly

Fig. 2: Deformation of finger belly with object’s surface
while pinching
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Fig. 3: Total robot system for object attitude manipu-

lation
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Fig. 4: Contacts of two fingertips, soft fingertip and
hard fingertip.
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Fig. 5: Contact of soft fingertip and pinched object.
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Fig. 6: Controlling object orientation.
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