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Dynamic Approach of Camera Auto-Calibration for Vision
System on Autonamous Vehicle

MalLin, Zheng Nanning, Li Qing, Cheng Hong

(School of Electronics and Information Engineering, Xi an Jiaotong University, Xi an 710049, China)

Abstract: A dynamic auto-calibration approach using relevant invariant of vanishing points in the road im-
age was presented in order to solve the on-line auto-calibration problem of extrinsic camera rotation param-
eters after the autonomous vehicle changes the pose of the vision sensors . Firstly the vanishing point was
analyzed in real time from the road video sequence collected by the car, then the main vanishing point and
vanishing line were dynamically estimated according to the central limit theorem and using the correspond-
ing statistic, and finally the dynamic solution that corresponds to camera extrinsic parameters of the cur-
rent statistical characteristics was obtained by analytically solving the vanishing point and line equations
with the pinhole imaging model . The experiment shows that after adjusting the pose of the camera, this al-
gorithm can precisely calibrate the extrinsic rotation parameters within ninety frames and the absolute error
of extrinsic rotation parametersisless than 0. 001 rad .
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1
75 80 85 90 95 100 105
20 m /cm 375 375 375 371 368 375 379
60 m /cm 375 379 383 364 364 379 383
2
rad
0 Yy
34 0. 029 2+ 1.794 8+ 3.109 3+
0.001 7 0.001 8 0.0011
85 0. 029 2+ 1.794 8+ 3.109 3+
0.000 7 0.000 6 0.000 4
(2] 0.034 0 1.7900 3.0890
0.023 0 1.8020 3.1090
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