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Abstract: To resolve the problems existed in the estimation of motion in video sequences a novel method
combining the gray projection in a spatial domain and the phase correlation in a frequency domain was pro—
posed. Firstly the gray projection algorithm was adopted to coarsely register images to entire pixel accuracy

which calculates the gray correlation function for the spatial domain in row and column orientations and obtains
the pixeldevel motion vector between two sequential images by comparing correlation characters. Then the
phase correlation algorithm was adopted to refinedly register images to sub—pixel accuracy which uses power

spectrum information of images to decrease the image dependence. Furthermore the fitting method of parabo-
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loid surface based on least-square was used to fulfill the estimation of image displacement parameters. To veri—

fy the algorithm experimentally

some samples were simulated. The results show that this method can detect

the displacement parameters accurately and efficiently and can offer the image displacement in a accuracy of

0. 01 pixel and the maximum registration error less than 0. 004 8 pixel.

Key words: gray projection; phase correlation; image registration; sub—-pixel level; motion detection
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Fig. 1 Basic flow chart for sub—-pixel registration
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Fig.2 Original image and its gray projection curves
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Fig.4 Sampling images
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Fig.5 Curve of sub-pixel displacement
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Fig.6 Experimental curves of registration with PCA
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Fig.7 Experimental curves of registration with GPA and PCA
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