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Research on Calibration Method of Laser Camera Sensor
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Abstract: Laser camera sensor calibration is a key work step for a visual inspection system, and accurate solution of calibration
model parameters is the difficulty of laser camera sensor calibration. In this paper, a laser camera sensor calibration mathematical model
was established, and the process of solving the calibration model parameters by the nonlinear least square method and Gauss-Newton
iterative method was analyzed, and a L-M algorithm based on maximum likelihood estimation was proposed. The algorithm uses the
maximum likelihood estimation to reduce the error caused by image noise, and then the L-M method is used to find the optimal solution
for the calibration parameters. Then, it used a needle-shaped target-based motion calibration method for calibration experiments. For 800
sets of calibration data, the nonlinear least square method, Gauss-Newton iteration method and the L-M algorithm based on maximum
likelihood estimation were used to solve the calibration model parameters; the other 1 000 sets of calibration data were taken for error
analysis. Comprehensive analysis of the two sets of data shows that mean square error of the L-M algorithm based on maximum likelihood
estimation is reduced by 0.221 4 mm and 0.212 3 mm respectively, and the calibration accuracy of this method is improved effectively.
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Fig. 1 Imaging and calibration diagram of laser camera sensor
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Tab. 1 Calibration linear model parameters
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Tab. 2 Calibration lens distortion parameters
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Fig. 6 Convergence curves of calibration lens distortion
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Tab. 4 Calibration linear model parameters
A a a a a a as a ag

#44 3.146 9.521 -2 759.462 —4.368 —0.127 1 457.423 0.004 8 0.000 284
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Tab. 5 Errors of 800 groups of feature points
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