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Space Characteristic Simulation of Optical
Inter-satellite Links in Multi-layer Satellite Networks

YU Kan-min , LI Yong-jun , WU Ji-lv , HONG Hua , YI Peng
(Telecommunication Engineering Institute, Air force Engineering University, Xi’an 710077, China)

Abstract: Multi-layer satellite network structure has become the research focus for its excellent qualities of high
robustness and seamless coverage. For multi-layer GEO/MEO/LEO satellite network, optical inter-satellite links
(OISLs) are studied, coordinate transformation formula of position relationship between two different orbit satel-
lites is deduced. Azimuth degree, elevation degree and distance of OISL connecting the same layer satellites,
OIOL( Optical Inter — orbit Link) linking different layer satellites and coverage from GEO to LEO are simulated,
and results show that the elevation pointing range of laser communication terminal on board is good enough for
the movement of target satellite, however, its azimuth tracking range and speed is the main factor influencing the
performance of optical inter-satellite links.
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Fig. 1 Optical inter — satellites links
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Table 1 GEO satellite coverage for LEO satellite

FF5 E R TH] ZLikITa) LRI/ s
1 12:00:00.000  13:07:53.740 4 073.740
2 13:45:23.353  15:02:14.324  4610.971
3 15:43:13.763  16:56:09.481 4 375.718
4 17:37:52.781  18:51:32.950 4 420.170
5 19:31:42.060  20:51:31.905 4 789.845
6 21:26:54.508  22:59:08.871 5 534.363
7 23:30:29.027  00:58:50.665 5 301.638
8 01:36:16.374  (2:53:11.697 4 615.323
9 03:34:00.902  (04:47:06.056 4 376.154
10 05:28:49.319  06:42:27.554  4418.235
1 07:22:37.650  08:42:21.814 4 784.165
12 00:17:46.288  10:49:58.983 5 532.695
13 11:21:12.011  12:00:00.000 2 327.989
BORBIREIE]  21:26:54.508  22:59:08.871 5 534.363
F/VETERE 11:21:12.011  12:00:00.000 2 327.989
SZAA 2
q;ff/f 4 550.847
MG/ 59 161.005
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Fig.6 Curves of azimuth angle between LEO satellites
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