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Abstract: In order to realize the autonomous measurement of UT1, the National Time Service Center of
Chinese Academy of Sciences established a Digital Photographic Zenith Telescope network. In order to improve
the observing efficiency and measurement accuracy, the Digital Photographic Zenith Telescope uses CCD instead
of the traditional film. In this paper, we analyzed the noise characteristics of the CCD star map, and found that
Gaussian noise is the main noise source. So we compared a variety of filtering algorithms, and among them the

Gaussian filtering algorithm exhibited better noise reduction performance than the others. According to the gray
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distribution characteristics of the real star map, the star image region is far smaller than the background noise
region, and the star image gray value is higher than that of the background noise, we can select appropriate
threshold value to segment the whole star map, which could separate the star image from the background noise
well. In this paper, we compared several methods for calculating the centroid position of star image, and the
weighted centroid algorithm was found to be more effective. Based on the research, we developed a set of
optimal scheme for star map processing.

Key words: CCD (charge coupled device) star map; filter; threshold segmentation; weighted

centroid algorithm
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