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摘要： 

利用圆球投影的秩1约束特性，提出了一种基于圆球标定物的相机内参数标定算法．从绝对二次曲线

投影、圆球投影的关系上对秩1约束进行了几何解释，由此推导出圆球投影与绝对二次曲线投影之间

的3个约束公式．在几何意义明确的基础上，分析了球体投影与相机内参数的关系，并采用非线性优

化算法求解相机内参数．实验结果表明，该算法的鲁棒性好，相对于传统算法，可以提高相机内参数

的求解精度． 
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Abstract: 

With the rank-1 constraint, a method for camera intrinsic parameters calculation based on 
spheres is proposed. The geometric interpretation of the rank-1 constraint is explored from 
the relation of the image of the absolute conic and the sphere image. Three algebraic 
equations are derived from the rank-1 constraint. The relation of the sphere images and the 
camera intrinsic parameters is clearly interpreted in vision geometry. Finally, a nonlinear 
optimized method is used with the three constraint equations for improving the accuracy. 
Experimental results show that our method is robust. Compared with the traditional method, 
it can improve the accuracy of the results of the intrinsic parameters.

Keywords: camera calibration   sphere   rank-1 constraint   geometry interpretation   

收稿日期 2012-05-30 修回日期  网络版发布日期  

DOI: 10.3969/j.issn.1001-2400.2013.02.001

基金项目: 

中央高校基本业务费资助项目(K5051204006);国家自然科学基金资助项目(60775020) 

通讯作者: 贾静

作者简介: 贾静(1974-)，女，西安电子科技大学博士研究生，E-mail: jjia@mail.xidian.edu.cn． 

作者Email: jjia@mail.xidian.edu.cn 

参考文献：

［1］ Hartley R, Zisserman A. Multiple View Geometry in Computer Vision ［M］. 2nd Ed. 

Cambridge: Cambridge University Press, 2004. 
［2］ Zhang H, Wong K, Zhang G Q. Camera Calibration from Images of Spheres ［J］. 

IEEE Trans on Pattern Analysis and Machine Intelligence, 2007, 29(3): 499-503. 
［3］ Ying X, Zha H. Geometric Interpretations of the Relation between the Image of the 
Absolute Conic and Sphere Images ［J］. IEEE Trans on Pattern Analysis and Machine 



Intelligence, 2006, 28(12): 2031-2036. 
［4］ Wong K K, Zhang G, Chen Z. A Stratified Approach for Camera Calibration Using 
Spheres ［J］. IEEE Trans on Image Processing, 2011, 20(2): 305-316.  
［5］ Lu Y, Payandeh S. On the Sensitivity Analysis of Camera Calibration from Images of 
Spheres ［J］. Computer Vision and Image Understanding, 2010, 114(1): 8-20.  
［6］ Shen E, Hornsey R. Multi-Camera Network Calibration with a Non-Planar Target ［J］. 

IEEE Sensors Journal, 2011, 11(10): 2356-2364. 
［7］ Jia J, Jiang G, Wu C K, et al. Accurate Positioning Using a Sphere in Single Views［J］. 


