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Secure Grasping Effect of Soft-fingered Manipulating Motions
with Minimum D.O.F.Robotic Hand

Takahiro Inoue and Shinichi Hirai

Graduate School of Science and Engineering, Ritsumeikan Univ.,
1-1-1 Noji-Higashi, Kusatsu, Shiga 525-8577, Japan
E-mail: gr018026@se.ritsumei.ac.jp

Abstract— This paper shows that a secure grasping of an object using a soft-fingered robotic hand is easily achieved
by adopting a two-dimensional soft finger model. We present a constraint stabilization method (CSM) dealing with
holonomic and nonholonomic constraints, which is an effective tool to conduct the numerical simulation of a mechanical
system with constraints. Finally, we validate the numerical algorithm and show the effect of secure grasping by evaluating

the simulation results.
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(a) two dim. model
Fig.1 Soft-fingered manipulation

(b) manipulation
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Fig.2 Simulation results

000 10000000000 30000000 dy>00
0ooooo0ood, 00000000 ooooooooooo
00d 0 6000000000000000000000
OLMEEOOOOOODOOOO

3. 000000000000

00000000000000 10 1sec0000 2000
15sc000000000000000000000Fig.2-
(@, (0000000000000 000O000Fig2-(c),
(d,(000000000000000000000000

Fige0OOOOOODDO0O0O00000000000C0
000000000000000000000000000
000000000000000000000000000
ooooooo

4, 0OoO0O0O0oOoOoOoOoOO

gooooooooboooooobbooooooooobooo
goboooooooooooobobo0o 1o00booo
gbooboobobobooboboboboooboobog
ooboooooooooo

RO =09:-8(t) N, (3 = 3 misec) (5)
FPS=0-8(t) N, (Yo" = 0 m/sec) (6)
M9 =0.327- 5(t) Nm. (8% = 150 x 10° deg/sec) (7)

(R3S, Ry38, M9t = (130 N, 130 N, 5 Nm). ®)

000 Fg3000000 (), ()00000000000
(68=6Y=6deg) 00 DDDOOOO@DOOOOOOO
000000000 (U7 00000000000000
0oooooon
00000000000000000000000000
0000 69=6Y=3deg0 69 =6¢ =2degI 00000
000000000000000000000000000

-100-

61 [deg]
62 [deg]
Rk N W AO O N ®

S N S S S S S |
0 02040608 1 1214 16 18 2 0 020
Time [sec]

@ 6,

I TR Y SN S
4 06 08 1 12 14 16 18 2

Time [sec]

Xobj [mm]
PN
—T

N
T

I SR

- 1 I
0 02040608 1 1214 16 18 2 0 02040608 1 12141618 2

Time [sec]

(©) Xopj

16 T

Time [sec]

oN A O ®
T
I

B R S (U] L
0 02040608 1 12141618 2
Time [sec]

() B,
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