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ABSTRACT

This paper attempt analysis and computer simulation of dynamics of a set of dual multi-joint fingers with
soft-deformable tips which are grasping. Firstly, a set of differential equation describing dynamics of the fingers and
object together with geometric constraint of tight area-contacts is formulated by Euler-Lagrange's formalism. Secondly,
problems of controlling both the internal force and the rotation angle of the grasped object under the constraints of
area-contacts of tight area-contacts are discussed. The effect of geometric constraints of area-contacts on motion of
the overall system is analyzed and a method of computer simulation for overall system of differential-algebraic
equations is presented. Finally, simulation results are shown and the effects of geometric constraints of area-contact

is discussed.
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Fig. 1 A mechanical hand with dual fingers whose
ends are covered with soft material
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Fig. 2 The center of contact area moves
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(a) Left Finger

(b) Right Finger

Fig. 3 Responses of force at finger of Kv
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Fig. 4 Responses of force at finger of Ky
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Fig. 5 Rotation angle the object
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(b)Right Finger
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Tablel. Parameters of the finger and the object

ml(kg) mz(kg) 11("1) 12( m) Ti(m)
0.3 0.28 0.08 0.07 0.01
L(m) | {m) | m(kg)| Kkem')| Ke
0.07 0.05 03 0.00025 1600
4. HE

£ AFoME 22 Ego] 4HE Dual-Finger7}
EAE AFAoE AT & AR F¥UIAE
=&sn AlEHolAE srgith AjEdold Az
ANM BZo] FEWA A EA &#RSTE ¢ 57
Atk ZA3o] 2 AL A 2RE THEoiA AA
2 AAT Aoirizt & @e=x Agsn: Ao|th,

%7

£ 947+ g4t RRCY £ 9] Ritsumeican
Univercity®$} 2] 7m0l 2l&ta] o]FojHEFUT]

Hoz#

1. Mason T., Salisbury J.K, "Robot hands and the me-
chanics of manipulation" The MIT Press, Cambridge
USA, 1985.

2. Y. Yokokohji, M. Sakamoto, T. Yoshikawa "Vision-
aided object manipulation by a multifingered hand
with soft fingertips", proc. IEEE Int. Conf On Robo-
tica and Automation, pp.3201~3207, 1999

3. P.Akella, M.Cutkosky, "Manipulating with soft fin-
gers”", proc. IEEE Int. Conf On Robo- tica and
Automation, vol.2, pp.764~769, 1989

4. S.Arimoto, Pham T, Hyun-Yong H, Zoe.D"Dynamics
and control of a set of dual fingers with soft tips"
Robotica, vol.18, No.1, pp.71 ~80, 2000.

5. T. Naniwa, S.Arimoto, Louis L. Whitcomb "Learnig
contol for robot tasks under geometric comstriants,
IEEE Trans. on Robotica and Automaion, vol.11,
no.3, pp.432~441, 1995

6. oldid, H37, "2HEY2 QIE", FEARGEY
A}, 1991.

7. 34T, A4, 9 2R 9% Ao, FF
3, 1994



