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Restructuring the Rotation Invariance of Singular Values
for Image Recognition
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Abstract Since Hong introduces the Singular Value (SV) algebra into Image Recognition in 1991, the SV vector as
excellent pattern feature has been widely studied and applied. Hong’ article gives many excellent characteristics of the
singular values extracted from an image matrix, and reaches the conclusion that the singular values are invariant to rotation.
But, based on analysis and study, the authors find out that the argument for this conclusion begins with an incorrect
premise. In this article, we, firstly, give detailed discussion on this point from both perspectives of Analytical Geometry
and Matrix Theory, and, furthermore, come to inverse conclusion with instance calculation results. Then, a method is
proposed to maintain the necessary rotation invariance by transforming image matrix to polar coordinate form followed by the
proven of the effectiveness in theory and with numeric calculation results. The results of this study still hold the generality of
singular value method for object recognition.
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Fig.1 Maps for calculation
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Tab.2 Singular values for figure 1 under polar transform
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