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Abstract; According to the intrinsic and extrinsic parameters of a camera to be needed in some applica-
tions for machine vision, a method based on the neural network with embedded orthogonal weight ma-
trix is proposed for camera calibration. Firstly, the neural network with the embedded orthogonal
weight matrix is structured, whose weights are corresponding to the camera extrinsic parameters and
intrinsic parameters. Thus, the structured neural network coincides with the model of camera. The
generation of orthogonal weight matrix is served as the last mutation operator in the iteration of genet-

ic algorithm, and the performance index is the square of 2-norm of the difference between vector con-
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sisting of network’s outputs and homogeneous coordinate of corresponding feature point projected in

image plane. Meanwhile, a hybrid genetic-simulation annealing algorithm is introduced into the sol-

ving-programming. When the system comes to the equilibrium, the intrinsic and extrinsic parameters

of the camera can be obtained in the light of network's weights. The simulated experiments illustrate

that the proposed algorithm is robust, and has the advantages of high calibration precision, simplicity

and clarity according to real experiments. It provides an effective solution scheme for camera calibra-

tion of intrinsic and extrinsic parameters.

Key words: machine vision; camera calibration; orthogonal neural network; genetic-annealing algo-

rithm; Hamming distances
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Fig. 1 Perspective projection model of camera
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Fig. 2 Neural network with orthogonal weight
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Tab. 3 Projection coordinates and residual errors obtained by 3 methods (Pixel)
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3 {356.142 5, 269.943 8} 0.099 7 {356.168 1, 269.973 8} 0.131 4 {356.187 9, 269.994 2} 0.157 2
4 {303.074 4, 358.324 5} 0.1004 {303.160 9, 358.354 D} 0.1051 {303.182 5, 358.371 9} 0.127 3
5 {549.768 5, 275.922 1} 0.098 2 {549.795 9, 275.952 1} 0.130 4 {549.809 0, 275.972 3} 0.149 4
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Fig. 7 Residual errors of image with three methods
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