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A Subpixel Image Shift Detection Method
Based on Improved Phase Correlation Algorithm

LI Feng“*®, DONG Feng*®, FENG Qi'?, WANG Wenxiu*?*
(1. Shanghai Institute of Technical Physics, Chinese Academy of Science, Shanghai 200083, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3.CAS Key Laboratory of Infrared System Detection and
Imaging Technology, Shanghai Institute of Technical Physics, Shanghai 200083, China)

Abstract: Image stabilization systems can ensure a stable video sequence for small satellites "staring" at the
earth. Accurate detection of image movement of unstable video sequence is the precondition for normal
operation of the image stabilization system. In this study, an improved phase correlation algorithm is
developed to extract sub-pixel image shift for image shift detection in video satellite image stabilization
systems. The traditional phase correlation algorithm can only obtain the whole pixel shift in the vertical and
horizontal directions. Generally, there is a certain rotation angle between video sequence images. In this
study, a rotation vector is added to the traditional phase correlation algorithm for the convenience of
calculation, mapping the rotation of the spatial domain into a frequency domain translation, while
simultaneously using curved surface fitting near the extreme value point to obtain subpixel precision. Thus,
the image stabilization system can obtain subpixel precision. Experiments show that for an image size of
200X 200 and fixed image motion of eight pixel, the test error mean is 0.0191 pixels and RMS is 0.01067.
Key words: image stabilization system, phase correlation, image motion detection, subpixel
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