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Regulating Orientation of Object Grasped by Three-Fingered Hand with Soft Fingertips Driven by
Translational Joints
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Junichi ISHIKAWA, Ritsumeikan University
Shinichi HIRAI, Ritsumeikan University

0 OO This article focuses on the three fingered robotic hand with soft fingertips driven by translational joints. This hand
can grasp an object with appropriate grasping force and regulate two degrees of freedom a grasped object orientation. We
experimentally show that this hand driven by translational joints can tilt a grasped object up to 70 degrees while a hand
driven by rotational joint can tilt the grasped object up to 15 degrees. We also have applied a 3-axis acceleration sensor to
measure the orientation of a grasped object. We find that this hand can tilt a grasped object toward any direction.
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Fig. 1 Motion of two-fingered hand with soft fingertips us-
ing rotational joints
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Fig. 2 Motion of two-fingered hand with soft fingertips us-
ing translational joints

goboooooooobooobobooooooboooOooooo
gobooodoooooooboooooooooooboooo
ooooooooobooooooooooobooboooonooo
ooooooooOOOO0OO0O0O0OooooOoOOO 200000
gobooboooooooooboooobooobooooo
goooooooooboobobooooooooooboOooooo
gooocoooo

3. DOOoOoooOoooooooooDoo
OO00oooO00ooOooO0ooOooOoooOooOooo 3poo00o
00300000000 40000000000000AO
gooosoopooboooooboooobboooboo

No. 12-3 Proceedings of the 2012 JSME Conference on Robotics and Mechatronics, Hamamatsu, Japan, May 27-29, 2012
1A1-K04(1)



Manual Linear Stage B
(For Manipulate of I

Fig. 3 Three-fingered hand with soft fingertips using man-
ual translational joints

Fig. 5 Motion by the scroll chuck C

Table 1 Adjustable range of translational joints
| Translational joints| Adjustable range]

Manual linear stage 140 mm

Scroll chuck 50 mm
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Fig. 7 Initial position of

Fig. 6 Grasped object grasped object
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Fig. 8 Change of orientation of grasped object in X-Y plane
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Fig. 9 Change of orientation of grasped object in X-Z plane

@: Direction angle

a: Attitude angle

(a) Attitude angle (b) Direction angle

Fig. 10 Change of orientation of grasped object
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Fig. 11 3-axis acceleration sensor
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(a) Y-axis rotation of sensor (b) X-axis rotation of sensor

Fig. 12 X-, Y-axes rotation of sensor
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Fig. 13 Position of translational joints

Table 2 Adjustable range of translational joints 1

| [ Pattern1] Pattern2 | Pattern3 |
A | 0050mm | 00 —50 mm 0
B 0 0 00 50 mm

Table 3 Adjustable range of translational joints 2

| [ Pattern4 | Pattern5] Pattern6 |
A 0 0050 mm | 00 =50 mm
B | 0O —-50mm | 0O50mm | 00 —50 mm
600000
—SuCy = sin6,0 3)
SuSp = —sin6.0 4)

gobooooooooooooon

a :sin‘l(\/sinelz—ksinezz)[l (5)

@ = atanZ — sinB,- sin6; )0 (6)

5. 00000O000ooog

51 0000

o0000o3004000000000000000O
oboooooobo0obD o000O0 oUOOOOOODO
goobooooooboocooooooooooboooooooo
goboobboooooobooobooooooooooa
Oo0o0oO0O0O0000000 18300AdOBOOOOODO
000000200 30000000000000000A0
3000000poooo0ooooooooOooAOBOODO
Oo00ozoooo1mmOOOOOO60OODOOOODOOO
oo0O0O0 3000000AO0BOOOOOOO 13000
oooommOdOOO0O0ODODOOOOCOOO0O0OOOO6O
ooboooooooo

52 00000000

ooooo0O0O000 1400000 1400000000
00000000000 000DoooO0ooog 72degd 00O
oooooOoOooOoooOoooooooooOoOosgoooo
00o0o0o0o0oooooooooo 3000o0oooooooo
goboooooooooobooooobooooOooooo
goooooooooooboooooooooooooo
010000030000 600000000 30mmO0O
oooooooOooooooboooDico0O00ObO0O00oo
0200000 400000500000000 40mmO0O

No. 12-3 Proceedings of the 2012 JSME Conference on Robotics and Mechatronics, Hamamatsu, Japan, May 27-29, 2012
1A1-K04(3)



%
=

=== Pattern 1
70 | cecce Pattern 2 .
==« Pattern 3 / .
— 60 F = Pattern 4 PR \
oi) .
3 == =Pattern 5 . :}:/ | .
_E 50 | = = = Pattern 6 // | .
2 “ H
2 w0 hd %
o r “\ .
g {v‘d \ .
& - \ H
S 30 .
o R \Y |
] AN
A - gt .
320 | Sl
= \ Ve
E AR
<10 b W1
Iy
Lk
O 1 L 1 1 1a° P
0 10 20 30 40 50

Translational movement of A, B [mm]

Fig. 14 Translational movement and direction angle

Fig. 15 Direction angle of each pattern
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Fig. 16 Each pattern and direction angle
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