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Experimental Verification of Robust Visual Servoing for Object Manipulation

with Temporary Loss of Visual Information
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In this paper, experimental results of the visual servoing method proposed by us are shown to verify the
robustness against temporary loss of visual information. The visual servoing method proposed in our previous
work achieves stable grasping and manipulation of an object even if visual information becomes suddenly un-
available during manipulation. However, its effectiveness has only been shown by several numerical simulations.
Thus, experiments are conducted using a mechanical hand, and its practical usefulness is verified in this paper.
The experimental system consists of three fingers in which each finger has 4DOFs. Position and attitude control
of a grasped object with temporary loss of the visual information during manipulation are conducted, and its
practical usefulness is demonstrated through the experimental results.
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Fig.1 A triple fingered robotic hand and a vision sensor
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Table 1 Physical parameters

Triple-fingered hand system

157 link length ;; 0.064[m]
27 link length l;o 0.064[m]
3*4 link length I;3 0.030[m]
1% mass center lgi1 0.023[m]
274 mass center lg;z 0.035[m]
3™ mass center lgiz 0.010[m]
15% mass my1 0.038[kg]
274 mass myo 0.024[kg]
3'4 mass m;3 0.054[kg]
(Finger tip)

Radius r; 0.015[m]

Physical propertiess;  2.390 x 10° [N/m?]

Table 2 Specification of the actuators

Motor Type DC
Maximum speed [rpm] 9550
Maximum torque [Nm] 257
Redection 54:1

Resolution [deg] 0.0167
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Table 3 Details of the grasped object

Mass m

Material

(Figure)

Length of side of triangle
Height

0.0015[kg]
Styrene foam

0.060[m]
0.039[m|

Table 4 Nominal desired grasping force and gains

fa 1.0
K, 60.0
K, 7.0 x 1072

C:  diag(0.04,0.04, 0.03, 0.02)x10~2[Ns-m/rad]
C»  diag(0.04,0.04,0.03,0.02)x10~2[Ns-m /rad]
Cs  diag(0.04,0.04,0.03,0.02)x10 " 2[Ns-m/rad]
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Fig.6 Transient responses of the attitude of the virtual frame
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