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Shadow Based Single Camera Vision System Calibration

ZHANG Yuan-hui, WEI Wei, YU Dan, PENG Bo
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027 )

Abstract Vision system calibration is the first and foremost task in ping-pong robot. To reduce the deficiency of the
traditional binocular vision cameras method in heavy computation and difficulty in image synchronization, a new calibration
algorithm is proposed to deal with a monocular vision system. Based on the monocular camera model, the stereo mapping is
transferred to the planar mapping. Using the projection geometry relationship between light, ball and shadow, both the least
square method and the optimized error estimation method are used to evaluate the parameters of the vision system.
Furthermore, it lays a foundation of 3D position calculation and trace prediction. This method has been proved to have high
accuracy to locate the object in the scene ( <4 mm) and high-speed image processing ( >60 fps). It is an effective and
reliable way in computer vision compared with binocular stereo vision in structure size, measurement speed, and cost. Also
it has a wide application prospect.
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Tab.1 Calibration error list

LA :mm
B9 X, Y, Z, X, Y, Z, PR
1 -162.5 2428 494 —163.01 2431.2 496.15 3.9254
2 437.5 1528 494 438.41 1528.2 492.38 1.880 5
3 -462.5 2128 494 -459.74 2126 492.45 3.7217
4 437.5 2128 494  438.9 2125.4 493.13 3.0510
5 —-462.5 1828 494 -463.46 1829.4 490.67 3.7451
6 —462.5 1528 494 -461.47 1525.3 494.64 2.989 1
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