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Object grasping by robot fingers with purely rolling constraints is one of the most interesting issues
under consideration by many researchers. In earlier studies, the main goal was the manipulation of
object under purely rolling constraints to reach the final stable configuration. In this paper, in addition to
deriving kinematic and dynamic equations of the system dual fingers robot and grasping semicircular
object on the horizontal plane with rigid hemi spherical fingertips under pure rolling constrained, we
investigate object manipulation on desired path maintaining dynamics stability. Modified multiple
impedance control is used for object manipulation and robot fingers by considering the required reforms
in this control law. In this method multiple impedance control is performed by applying the desired
behavior of the entire system, including fingers and object, and dynamics stability condition is satisfied.
In this way power adjustment and that these forces arrive in the right place largely effective in
minimizing slip is the fingers on the surface object. The results of simulations show the eligible object
manipulation and dynamics stability by robot fingers under pure rolling grasp.
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Fig. 1 The system dual finger and object
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Table 1 Initial values

Jsl alisd s Jluie e yuiie
146.5335 [degree] 012(0)
-60.5216 [degree] 012(0)
-70 [degree] 013(0)
41.67 [degree] 021(0)
54 [degree] 022(0)
70 [degree] 023(0)
0 [degree] 0(0)
55 [cm] y(0)
1.752 [cm] x(0)
0 [em] s1(0)
0.68 [em] s2(0)
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Table 2 Physical Parameters OF the Fingers and Object

Jlade il
4 [cm] Lii=Lo
3 [em] Lio=L2
2 [em] Liz=L23
45 [ar] My =My
30 [ar] M12=My,
15 [ar] M13=My3
1 [cm] r=r,=r
2 [em] d
80 [ar] M
0.6 [gr.cm?] J
60 [gr.cm?] 1G1;1=1G2
22.50[gr.cm?] 1G1=1Gz
5  [gr.cm?] 1G15=1Gy3
IS sl 3 Jgur
Table 3 Parameters of Control
e o ol
80 [gl’] M ges
20 [nms] Ko
100 [s¥/kg] K
180  [degree] 01,des
100 b
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Fig 5. Numerical Simulation
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