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Scheduling Algorithm for Data Relay Satellite with Microwave
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Abstract According to the developing trend for the combination of microwave and laser links in the future data relay
satellite system, the scheduling problem for data relay satellite with microwave/laser hybrid links is studied.
Microwave and laser hybrid links are analyzed in data rate, links establishment and power consumption. With the
multi-window, multi-antenna and mission priority as parameters, and the gross weight of un-scheduling missions. the
gross power consumption and the scheduling-time as object functions, the multi-objective scheduling model is
formulated. The model is decomposed into a task assignment sub-problem and a scheduling optimizing sub-problem.
In the task assignment phase, the mission is scheduled with time window update, and in the scheduling optimizing
phase, the scheduling project is optimized by genetic algorithm. The simulation result shows that the mission
compeletion rate is 93.75% and the sum of mission weights is 96.96 % . the simulation result reveals that the model
and algorithm are suitable in multi-mission and multi-antenna microwave/laser hybrid links data relay satellite
scheduling problem.
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Fig. 1 Microwave/laser links data relay satellite system
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Table 1 Parameters of the antennas
Antenna S Ku Optical
Data rate /(Mb/s) 10 200 1.8
Power consumption /W 500 500 100

2 AP RIEAN

Table 2 Basic situation of user satellites

Satellite LEO 01 LEO 02 LEO 03 LEO 04
Altitude /km 400 1000 2000 3000
Orbit inclination 35 95 115 115

angle /(*)
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Table 3 Time windows between relay satellite and

user satellites

Satellite  LEO 01 LEO 02 LEO03 LEO 04
Altitude 400 1000 2000 3000
/km

00:00:00 00:02:56 00:00:00 00:00:00
00:48:25 01:09:15 01:06:04 00:07:07
01:31:04 01:48:34 01:45:10 00:45:04
Time 02:26:00 02:53:41 03:08:38 02:49:09
window ~ 03:08:40 03:32:42 03:46:45 03:30:14
04:03:47 04:39:42 05:13:47 05:44:53
04:46:25 05:14:26 05:42:02 05:54:58
05:42:26 06:00:00 06:00:00 06:00:00
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Table 4 Mission list in user satellites

Capacity

Capacity

Capacity

Capacity

Capacity

Job PRI  Job PRI  Job PRI  Job PRI  Job PRI
/Gb /Gb /Gb /Gb Gb
I 5021 4 Ju 384 2 Jor 823 10 Jio 852 3 Jss 25.3 1
J2 556 2 Jis 40. 6 5 Jos 892 1 Ju 1854 9 Jsu 121 4
Js 1258 8 Jis 568 2 Jag 453 10 Ji 394 4 Jss 458 4
I 995 3 Tz 3117 5 Jso 30 B Jus 592 1 Jse 746 2
Js 800 2 Jis 42 10 Ja 423 2 Ju 25 4 Js7 421 9
Js 2351 5 J1o 429 4 B 845 1 Jis 279 3 Jss 332 2
Jq 998 4 J20 1035 2 Jss 84. 2 4 Jis 321 8 Jso 129 3
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