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Image Registration Based on Spectral and Spatial Feature Matching

Chen Zefeng', Wu Qingyang"?", Chen Shunzhi', Li Qifeng', Lu Xiaoting', Huang Haotao'
' College of Electronic Science and Technology, Shenzhen University, Shenzhen, Guangdong 518060, China;

? College of Big Data and Internet, Shenzhen Technology University, Shenzhen, Guangdong 518118, China

Abstract Aiming at image registration scenes with inconspicuous feature points, we proposed a registration
algorithm based on spectral and spatial feature matching to ensure that the overlapping area of two adjacent images
to be registered exceeds 80% . Based on the invariance of the rotation center of the Fourier spectrogram, the rotation
angle of the two images in the spatial domain around any point was converted into the rotation angle around the
center of the spectrogram in the frequency domain. Using the transformation relationship between the polar and
Cartesian coordinate systems, the degree of rotation around the center of the spectrogram was converted into a one-
dimensional translation, and the rotation angle was obtained using the SAD (Sum of Absolute Difference)
algorithm. The SAD algorithm was then applied to determining the translation matrix. The proposed registration
algorithm proposed would be suitable for image registration scenes with both inconspicuous and obvious feature
points. Moreover, it was characterized by a high speed and registration accuracy.
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Fig. 1 Spectrograms of two images. (a)(b) Spectrograms
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Fig. 2 Two images to be registered with only

relative translation
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Fig. 3 Diagram of improved mesh matching algorithm
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