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Study on Prediction Modeling and Compensation of Circular Target Center Positioning Error
Based on GA-BP

CHEN Haiyan' ,ZHU Junlin' and WANG Ping*
1 School of Computer and Communication, LLanzhou University of Technology,lanzhou 730050, China

2 School of Electrical Engineering and Information Engineering,Lanzhou University of Technology,lLanzhou 730050, China

Abstract When using circular target for camera calibration, the target imaging effect will be elliptical with different camera
shooting positions,so the image circle center coordinates obtained by using the conventional circle center positioning method are
not the real circle center imaging position in the image,and the calibration accuracy is not high when using the circle center image
coordinates for camera calibration directly. To address this problem,a method is proposed to model the error prediction of circular
target image circular center positioning error,and then carry out error compensation to improve the circular center positioning ac-
curacy. Firstly,a simulated image set of circular target image is established. Secondly, the image is pre-processed and the ellipse
fitting method is used to locate the circle center coordinates in the image. Thirdly,a GA-BP neural network is constructed and
trained to establish the relationship model between the circle center localization error and the camera lens position. Finally, the er-
ror compensation strategy is used to compensate for the localized circle center coordinates. Experimental results show that the er-
ror prediction accuracy of the constructed GA-BP neural network model for the horizontal and vertical coordinates of the circular
center positioning is significantly better than that of the BP or E-R models, with MAPE,RMSE,and R* of 5. 51 % ,0. 0048,0. 9996
and 6.14% ,0. 096 4,0. 999 8, respectively. The accuracy of the circular center positioning after error compensation is higher,
which verifies the feasibility of using error prediction modeling and error compensation to improve the accuracy of circular center
positioningsand provides method support for the high-precision camera calibration task.

Keywords Circular target, Ellipse fitting, Circular center positioning error,Predictive modeling, BP neural network, Genetic algo-

rithm, Error compensation
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Fig. 1 Prediction modeling and compensation process of center

positioning error
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Table 3 Performance comparison of ordinate error prediction

%M MAPE/Y%  RMSE R?
ER 12.81 0.9863  0.8997
BP 8.55 0.3365  0.9637
GA-BP 6.14 0.0964  0.9998
) B 5 A S0 5 45 ek D18 T 48 Hh A [ 0 8 o7 8 25 A 2
T3 AT X He A3 AT o W D7 9k 0 150 0 i LK TS L n gk 4 T8
F4 PO E LR 2EAMEE R P BER L

Table 4 Performance comparison of error compensation algorithms
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