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Abstract— This paper indicates for the first time that the soft finger contacts enable to carry out an unique
control method that does not include Jacobian matrix in the control law. Despite that, the simultaneous
control of the position and orientation of a grasped object can be conducted by means of a pair of soft-fingered
robotic hand that consists of a minimal degrees-of-freedom structure (2-DOF's). We call the proposed control
strategy role-sharing control by the thumb and index finger.
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Fig.1 Hybrid control scheme by Raibert and Craig
at 1981.
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Fig.2 Soft-fingered manipulation.
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Fig.5 Simulation results of the z,b; control in the
case of the pattern 1.
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Fig.4 Simulation results of the 6,5; control in the
case of the pattern 1.
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Fig.7 Simulation results of the simultaneous control
of zop; and yob;j in the case of the pattern 1.
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Fig.8 A block diagram of the role-sharing control of
the index finger and thumb.

gbooooboboooooogoboooo

t
%ZWA@M4MM (6)
uy = —Klg(afi — 0?1) — K]%efz + Th- (7)

00000 ()00 (2)00000000000000
000000000000000 600000000
000000000000000000

t
Q%ZJWA@m—ﬂWM, (3)
uz = —Kp(xp — x?z) — K{iep + . (9)

000000000000000 (6)00 (70 6n O
000000000000 000O00OOOOOOO0
0000 z; 00000000000 2000000
Oo0oO0oooo0ooooooooooooooooo
zopi 0 Oop; 0000000000 O0O00O0OCCODOO
000000000000 0D000000DORole-
sharing control0 0 0000 O0O0DOOODOOOOO
000 Fig. 8000000Fig. 8-(a) 000000 bop;
06y O00O0Fig. 8-(b) 000000 xop; O 2z O
goooOoOoOoQOOoOOOODOOOOOOOoOoooo
ooooOoO0o0O0O0O00O0OO0D0OObOOOOoOoOoooo
O0nO0000000O000O000OODOO0OOODOOO
Oo0000o0opooOooOoOoOoooooooOoOoooo
oooooOo0O0O0O0OO0O0OO0OD0OODODODOOOOOOO
goooOoOoOQOQOOOOODOOOOOOOoOoooo
oooooOoOoOo0OOOOODOODOOOOOO0O0O0OO
0000000000 Fig. 900000000 0O0ODO
000000000 Table 1 O0O0O0OOO0OOOOOO
000o0o0ooo [14oooooooo
ooo0oO0oO0O0O0O0O0O0ODODODOOODOODOODOOO
goooOoOoOoOOOODOOOODOODODOODODODOO
oo0o0oO0OO0OO0O0O0O0O0O0O0ODOODOOODOOODODO
O0o0"000"00000oooooooooooo
000000000000 00D0o0ooooooooo
ooooOoOoOo0OOOODOODODOOOO0OOOOOOO
Oo00O0O0O0O0O0ODOOODOODODO 200020000
000000oOo0O0O00o0oooooooooooooo
000000O020000000000000000
0000000000 0o0o0oOooooooooooo
0000o0o0o00o0ooooo 18, 150000000



05— 7 —
0 | desired ----- desired -----
0.5 6
_ -1 5
= -
- £
318 E4
E 2 = [
S5 S3
3 2
-35 1
4
45 T S T N T 0 T T S N S
0 051 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
Time [sec] Time [sec]
(a) (b)
18 T T Tl 70 . T T T
16 | desired ----- 60 desired -----
14 50
12
10 o
S .30
=8y / : 20
S gl : = \ T
4 fa— 10 d
2 : of ‘
0 -10
2 N S T S TR B

-20
0 05 1 15 2 25 3 35 4 45 5
Time [sec]

-O 05 1 15 2 25 3 35 4 45 5
Time [sec]

(c) (d)

Fig.9 Simulation results of the simultaneous control
of xop; and fop; in the case of the pattern 2.

Table 1 Simulation parameters.
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