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Grasping Possibility of Non-Jacobian Control in Pinch Tasks by Thumb and
Forefinger Robotic Hand
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Fig.1 A block diagram of the proposed control method.
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U = —Kp(efl — 6}11) _KD9f1+ Tpi- (4)
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Fig.2 Soft-fingered manipulation.

Table 1 Simulation and mechanical parameters

parameters values
Kp 50 Nm
Kp 1 Nm-s
K; 0.01
Tp 3Nmv
Mji 88 ¢g
E 0.232 MPa
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Fig.3 Simulation results of object orientation con-
trol using our proposed two-phased controller:
the target task of 6, is successfully done and
admissible deviations of 6y; can be seen all the
time.
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(e) grasping at 1.1 s

(f) grasping at 2 s

Fig.4 Simulation results of our proposed control
method when the open-loop control of biased
torque T, is implemented.

000000000000000000000
OO0Fig. 4-(e)0(H 000 1.1s020s0000
0000000000000000000000
000000000000000000000
000000000000000000 4) 0
7, 00000000000000000000
000000000000 000000000
0000000000000 00000000
00000000000 (3)000000000
0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
000000000000 000000000
000000000000 000000000
000000000000 000000000
000000000000000000000

4. 0J00OOODDOOobDOoOoD

gboooobooooobooboooobaoo
goooooooooobOoOo20000003
gboboooboboooobooooobooooon
gbobooooooobd

5. JOoOooooooo

@)

T. Inoue and S. Hirai, "Mechanics and Control of
Soft-fingered Manipulation”, Springer-Verlag, UK,
2008.

ooooono)

T. Inoue and S. Hirai, "Task-selection Control by
Thumb and Forefinger Based on Softfinger Con-
tact”, Asia Int. Symp. on Mechatronics, pp.224—
229, 2008.

oooo

1) Hanafusa,H. and Asada,H., Stable Prehension by
a Robot Hand with Elastic Fingers, Proc. 7th Int.
Symp. on Industrial Robots, (1977), pp.361-368

2) Tahara,K., Yamaguchi,M. and Arimoto,S., Sensory
Feedback for Stable Grasping and Posture Control
by using a Pair of Minimum-DOF Robot Fingers
with Soft TipsO Journal of the Robotics Society of
Japan (RSJ), Vol.21, No.7, (2003), pp.67-73

3) Inoue,T. and Hirai,S., Quasi-Static Manipulation
Using Hemispherical Soft Fingertips by means
of Minimum D.O.F. Two-Fingered Robotic Hand,
Journal of the Robotics Society of Japan (RSJ),
Vol.24, No.8, (2006), pp.945-953

4) Inoue,T. and Hirai,S., Secure Grasping Effect of
Soft-fingered Manipulating Motions with Minimum
D.O.F.Robotic Hand, The Society of Instrument and
Control Engineers (SICE), Vol.43, No.2, (2007),
pp-135-144

5) Inoue,T. and Hirai,S., Elastic Model of Deformable
Fingertip for Soft-fingered Manipulation, /EEE
Transaction on Robotics, Vol.22, No.6, (2006),
pp-1273-1279

6) Inoue,T. and Hirai,S., Experimental Investigation of
Mechanics in Soft-fingered Grasping and Manipula-
tion, Journal of the Robotics Society of Japan (RSJ),
Vol.25, No.6, (2007), pp.951-959



