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基于凸优化的抗旋转图像盲源分离算法研究

杨自柱,章春娥

北京交通大学信息科学研究所

摘要： 

盲源分离是指在没有源信号任何先验知识的情况下，只根据多个观测信号实现对源信号的恢复。本文在CAMNS算
法的基础上提出了一种抗旋转的图像盲源分离新算法，该算法首先对观测图像进行预处理，提取图像旋转不变因

子，然后利用图像空间局部显著性的假设将旋转后的图像盲源分离转化为可解的凸优化问题，进而求出分离矩阵，

最后反解混合方程组确定源图像。实验结果表明：新算法有效地消除了旋转对盲源分离的影响，算法性能指标较

ICA算法、NMF算法和CAMNS算法提高了近80%以上。 
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Research on Blind Separation of Image Sources against Rotation Based on Convex 
Optimization

 YANG Zi-Zhu, ZHANG Chun-E 

Institute of Information Science, Beijing Jiaotong University 

Abstract: 

Blind source separation is how to recover a set of signals from a set of their observations, without any 
priori knowledge of sources. In this paper, a novel blind source separation algorithm of image signals 
against rotation based on the convex analysis of mixtures of non-negative sources is proposed. This new 
method firstly preprocesses the observations, and then extracts the rotation invariant factor, according 
to the special assumption called local dominance which is showed in the convex analysis of mixtures of 
non-negative sources algorithm, the issue of blind separation of image sources which is influenced by 
rotation turns into a solvable convex optimization, through which the mixing matrix can be determined. 
Finally by solving the mixing equation group to obtain the image sources. Experimental results 
demonstrate that this novel algorithm is quite effective for blind separation of image sources against 
rotation and shows 80 percent increase in the performance index compared to ICA, NMF and CAMNS 
algorithms.
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