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Presentation of Object Shape and Resultant Force for Manipulation of Hard Virtual Object

with Force Display

Shoichi Hasegawa ! Yasuharu Koike*'and Makoto Sato*!

Abstract — We propose a new method to display grasping and resultant force for multi
finger object manipulation. In the method we eliminate the effect of the resultant force in
the distances between fingers. We made an experiment to compare between conventional

and proposed method.
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Fig.1 Grasping force on grasp of rigid body
in 1DOF
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Fig.2 Measurement of finger force on real ob-
ject grasping
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Fig.3 Finger force on real object grasping
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Fig.4 Conventional method for the presenta-
tion of grasp
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Fig.5 Presentation of grasp with resultant
force distribution method
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Fig.6 Balance position of shape shell
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Fig.7 Setup of experiment for comparison
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Fig.8 Comparison between conventional
method and proposed method

gboooboz200000000o0000 300000
gboboobooOobooo b 1m0 20000000 8

T10 RS RIEAE)
— I T
go;ggg//\\b//\\v//\\v/
ié'—.lo 1 1
£ 10

Z

£ 5

do Q-

AJ

R

£

E

3

=

&

m@_‘ L

E 4

1 2 3 4
4[]

%ﬁﬁﬁﬂﬁiﬁ(#ﬁi@)

! !

0

0

0 v T v T
5 .

0

$ER O BEem] RS A AIND R ]

'b T

,,,,, i Lk I D S ¥

1 2 3 4
54 [ 8]

09 0Uo0oooUuooooo (moo)
Fig.9 Comparison between conventional
method and proposed method (zoom
in)
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