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Table 1  Calibration parameters and error comparison between three methods
S AR5 IS Tsai P47k
- LR i EEs L5 %
f,/mm 657.367 61 0.344 57 657.643 75 0.402 43 661. 194 09 1.467 20
J,/mm 657.769 61 0.370 36 658.041 13 0.430 57 663.373 58 1.585 77
X,/mm 302. 489 25 0. 595 00 303. 192 39 0. 818 60 319.5 1.735 72
Y./mm 242.834 39 0.597 90 242. 555 66 0.748 81 239.5 1.245 34
K, -0.256 01 0. 002 69 -0.256 10 0.003 14 -0.207 02 0. 004 01
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Fig.3 Comparison of actual point and reconstructed

point by the proposed method
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Fig. 4  Comparison of actual point and reconstructed point by

Zhang method and Tsai method
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Camera calibration method of size detection based on single CCD

TANG Yaping' CHEN Suting'
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Nanjing University of Information Science &Technology,Nanjing 210044

Abstract

three-step calibration method based on linear projection constraints is proposed for camera calibration in order to im-

The problem of inaccurate initial parameters perplexed the Tsai two-step calibration method, hence a

prove the size detection precision of mechanical parts.Firstly, the linear projection constraint conditions were used to
solve the initial accurate value of the image center and the distortion parameters.Combined the radial alignment con-
straint conditions with overdetermined equations, all the external parameters as well as the rest of internal parameters
are then solved.Finally ,the nonlinear optimization is conducted to all the parameters by constrained conditions. The
world coordinate system based on image template is established to verify the effect of the proposed method. Using the
image pixel coordinates, the camera coordinates are calculated and then normalized. The world coordinates corre-
sponding to image point are solved using the external parameter matrix. An experiment is carried out with single
CCD, and the coordinate results are comparatively analyzed with Tsai method and Zhang method.The experiment re-
sults show that this proposed method can effectively improve the accuracy of camera calibration, with pixel error
reaching 0.126 5 and distance error of arbitrary two points in monocular visual size detection being less
than 0. 41%.

Key words CCD;camera calibration ;linear constraint ;radial constraint ; normalization ; Tsai method



