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Abstract: According to the imaging principles and characteristics of a shutter CMOS image sensor, the shut-
ter effect introduced by a shutter CMOS image detector operating on a star map is analyzed, and an image
shift compensation method is proposed to rectify the image distortion introduced by this kind of imaging
method. With the known frame frequency of the star images and the exposure time interval of the adjacent

rows of the CMOS graphic sensor, this method can achieve high-speed calculation of star motion by extract-
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ing and matching the centroid of the star points in an adjacent star map. The centroid of the star points in a

global image is calculated by combining the speed value with the row exposure time interval of the CMOS

image sensor. The effect of the algorithm is tested on actual star images. The experimental results show that

with the compensated star map, angle errors between the star sensors are smaller than 0.5” when a satellite is

in non-maneuver mode, and angle errors between either of the star sensors are about 0.6” when the satellite is

in maneuver mode. The experimental results not only prove the effectiveness of the algorithm, but also

broaden the applications of shutter CMOS detectors to some extent, especially in aerospace engineering.
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Fig. 4 Flow chart of image shift compensation
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