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Fig.1 Calibration model diagram
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Fig. 2 Square projection
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Improvement of stereo calibration of binocular vision method

LIU Jun'?, LI Na', LIU Peng'
(1. School of Computer Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
2. Hubei Provincial key Leboratory of Intelligent Robot, Wuhan Institute of Technology, Wuhan 430205, China)

Abstract; To enhance the precision of stereo calibration, a new method for camera calibration using two
pairs of vanishing points of orthogonal directions on testing square was proposed. First, a camera
captured the template of the square from different directions; two vanishing points on parallel and
diagonal directions on testing square were then determined by using the concept of cross ratio and
harmonic conjugate in projective geometry. Second, all the intrinsic and external parameters were
calculated linearly based on parallel property of a line of vanishing point connecting optical center.
Finally, all the parameters were optimized by using global optimization method. The proposed method
inherits the distortion model of Zhang Zhengyou calibration method, and is verified using two groups of
images from left and right camera in MATLAB. Experiment results show that the method has high
precision, and the rotation matrix R and the translation vector T conform to the actual requirements.
Because the size of square projection area and the specific location are random, the method has good
practicality.

Key words: binocular vision; stereo calibration; vanishing point; intrinsic and external parameters
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