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Global calibration of multi-vision sensor based on one dimensional target

LIU Zhen, ZHANG Guang-jun, WEI Zhen-zhong

(Key Laboratory of Precision Opto- mechatronics Technology of the Ministry of Education ,
Beihang University ,Beijing 100083, China)

Abstract: Based on the invariance of cross-ratio and the collinear property of all points for one dimen-
sional target, a global calibration method of multi-vision sensor system is proposed. The global coor-
dinate frame is constructed based on the coordinate frame of one of the vision sensors, which is called
the base vision sensor. The one dimensional target is positioned arbitrarily for at least twice in front of
both the base sensor and the sensor to be calibrated. For each vision sensor, the image coordinates of
the target feature points out of the view field are computed utilizing the image coordinates of at least
three feature points captured by the vision sensor according to the invariance of cross-ratio. A trans-
formation matrix from the coordinate frame of the sensors to be calibrated to that of the base sensor is
solved by considering the distance restraint between target points and optimized solution is obtained by
non-linear optimization method. The global calibration of multi-vision sensor system is realized by
pair-wise calibration between the base vision sensor and each of the vision sensors to be calibrated.
Experiment results show that proposed method can do calibration without any high-accuracy 3D meas-
uring equipment, it is simple, flexible and applicable in various situations. Calibration result shows
that the error of global calibration method is 0. 041 mm.
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Fig. 1 Configuration of multi-vision sensor
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Fig. 4 Configuration of one dimensional target
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Tab.1 Results of camera calibration
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Tab. 2 Results of global calibration
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Tab. 3 Evaluation of measurement results
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