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Abstract: The large field optical telescope is an important equipment for the search of medium-high orbit
targets. However, stellar targets also appear in the search images. Thus, the identification and suppres-
sion of stellar targets is a necessary step in the detection of medium-high orbit targets. Considering the in-

fluence of the sky area near the galactic plane, difference in exposure time, and cloudy occlusion, the varia-
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tion in the star field density within the image is very large. The traditional star identification method has
limitations in the calculation accuracy and real-time performance, which leads to the occurrence of false
alarm of stars and calculation timeout. To solve these problems, this study proposes a method of star iden-
tification and suppression based on the relative invariance of inertia coordinates in time domain. First, the
mathematical transformation relationship between the horizon coordinate system and the inertial coordinate
system is derived, and the star identification model is constructed accordingly. Then, the time domain rel-
ative invariance of the inertial coordinates of the stellar target is quantitatively analyzed under different stat-
ic system errors. Finally, the star identification and suppression algorithm was verified via simulation and
experiment. As a result, the maximum relative difference in the inertial coordinates of stars is 0. 51" (right
longitude) and 0. 16" (declination) when the time interval is 10" and the static system error is 10". Thus,
the time domain relative invariance meets the requirements regarding star identification, and the corre-
sponding process is completely independent of star field density. The proposed method was also verified
considering 100 measurement images of medium-altitude orbit objects, and no false alarm of stars and
missing detection phenomenon of medium-altitude orbit objects were observed.

Key words: target detection; identification and suppression of stars; search of GEO and MEO; inertial
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Fig. 1 Stellar suppression with image differencing method
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Fig. 3 Flow chart of global track association algorithm
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Fig.4 Measured images for sparse stellar density, dense stellar density, and cloud cover scenes
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Fig. 10 Relative differences of right ascension and declination under different static system errors with time interval of 10 s
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Tab.2 Relative differences of right ascension and declination under time interval of 10 seconds "
o2 15 1 il 22 EficN Fo i 22 R/ME RARME
2 0.0020 4.9274X107° —0.0916 0.102 6
P 5 0.0050 3.0796x107" —0.2292 0.256 5
10 0.0100 00.12 —0.4592 0.5129
2 5.8575x10°" 8.8745X10°° —0.0298 0.0312
A 5 0.0015 5.546 610" —0.074 4 0.078 1

10 0.002 9 2.218 610" —0.1488 0.156 1
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Tab. 3 Processing results of different stellar identification methods under different star field densities
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(a) Original image and validation results under moderate star field density (The third image shows a magnified view of a specific area)
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(b) Original image and validation results under dense star field density (The third image shows a magnified view of a specific area)
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(c) Original image and verification results of sparse stars under cloud occlusion condition (The third image shows a magnified view of a
specific area)
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Fig. 12 Measured images and validation results of proposed method under moderate star field density, dense star field den-

sity, and sparse star field density due to cloud or fog obstruction
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