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An Star Coordinates Obtaining Method Based on
Row and Column Clustering in Parallel
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(Beijing Institute of Control Engineering, Space Photoelectric Measurement and Perception Laboratory, Beijing 100190, China)

Abstract: In order to improve the update rate of star sensor, the time of obtaining star coordinates
should be reduced. The current method based on FPGA avoids the process of star image saving
and reading, but the high-performance FPGA is needed. So a novel star coordinates obtaining
method based on row and column clustering in parallel is presented, which optimizes the clustering
method pixel by pixel into the clustering of pixel queues. The method can solve the existing prob-
lem that the pixel output clock does not match the processing clock with the obtaining star coordi-
nates method. And the purpose of processing one pixel in each clock cycle is achieved, which re-
sults in the reduction of the star coordinates obtaining time and the improvement of the real-time
performance of the star sensor. Finally, this method is embedded in a star sensor system. The ex-
perimental results show that on the premise of the same working frequency and without reducing
the precision of star coordinates obtaining. the obtaining time is only 21. 1% of that of the existing
method, the update rate is increased by nearly 5 times. Therefore, this method is not only real-

time, but also of good robustness.
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Fig. 1 Schematic diagram of experimental equipment
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Fig. 2 Coordinate calculation results with
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