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Camera Calibration Optimization Method Based on Improved
Sparrow Search Algorithm

SHANG Hai, NI Shou-dong,SU Zhi-yong
(School of Mechanical and Power Engineering, Nanjing Tech University ,Nanjing 211816, China)

Abstract; At present,some camera calibration methods, such as DLT calibration, Tsai calibration and Zhang Zhengyou calibration , have
the advantages of simple and easy calibration,but also have the disadvantages of low calibration accuracy,poor robustness and so on. In
order to effectively solve these problems,an improved sparrow search algorithm (ISSA) is proposed to calibrate the target camera based
on the combination of sparrow search algorithm and bird swarm algorithm. Firstly, the calibration board is pre — photographed by
MATLAB. Secondly,the collected images are pre —calibrated by using the calibration toolbox in MATLAB software, and the initial
camera internal and external parameters are obtained. Then, the fitness function of the average re- projection error is constructed and
optimized by ISSA,and the internal and external parameters are optimized by the optimization of the fitness function. Finally,compared
with the camera calibration methods based on sparrow search algorithm and beetle antennae search algorithm (BAS) , it is found that the
average re—projection errors of the camera calibration methods based on ISSA,SSA and BAS are 0. 002 9 pixel ,0.004 9 pixel and 0. 003 7
pixel respectively , which shows that the calibration accuracy of ISSA algorithm is improved compared with the other two algorithms, and
the stability and robustness are improved.
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