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Preliminary Experiments of Visual Servoing Using High Speed Vision Chip

«T. Ishihara, T. Tsujita, J. Deguchi, T. Sugimura, A. Konno, H.Kurino,
M.Uchiyama and M. Koyanagi (Tohoku University)

Abstract—

In order for mobile robots to walk around in a dynamic environment, the robots must

detect changes in the environment in real time. Vision will be the most significant information to detect
the changes. When the mobile robots must react with a rapidly changing environment, a fast image
processing system like a human brain is needed. Against such a background, Koyanagi et al. developed
a newromorphic vision chip imitating the human retia. In this work, visual servoing experiments were
carrid out to evaluate the performance of the vision chip. A parallel link camera head is used in the

experiments to achive the quick eye motions.
camera head and the experimentation result.
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This paper describes the detail of the vision chip, the
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Fig. 1: An overview of the prototype camera.
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Fig. 2: Dimensions of the camera.

Table 1 Specification of prototype the vision chip

Technology 0.35 [um] CMOS
Chip size 4.9 [mm] x 4.9 [mm]
Phtocell array 64 x 64 [pixel]

A/D converter 6 [bit]

Operating frequency | 500 [kHz]

Power supply voltage | 3.3 [V]

Table 2 Specification of the camera lens

Focal length 25 [mm]
Aqueeze F0.95 ~ 16
Horizonal angle of field | 11 [°]

Operating distance
Size (diameterxlength) | 41.8 x 45.2 [mm]
Weight 120 [g]
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Fig. 4: An overview of the binocular camera head.
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Fig. 5: System of the camera head.
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Fig. 6: Experimental setup.
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Fig. 7: Coordianate of camera head.
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Fig. 8: Experimental results of visual servo 0.5 [Hz].
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Fig. 9: Experimental results of visual servo 1.0 [Hz].
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Fig. 10: Camera image while tracking an object.
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