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Earth Station Network Planning Method for Heterogeneous Communication Satellites
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School of Command and Control Engineering, Army Engineering University of PLA,Nanjing 210007, China
Abstract After years of construction and development, the satellite communication industry has formed a communication system
in which multiple series of satellites coexist, support and complement each other. However, how to efficiently utilize heteroge-
neous satellite communication resources has become a practical problem. Therefore,according to the intercommunication condi-
tions between satellite and earth station,a network model is first put forward and formulated as a nonlinear optimization problem
under linear constraints. The optimization goal is to balance the load between satellite beams,and a two-stage heuristic network
planning algorithm is designed. Finally, the Matlab simulator is used to verify the proposed algorithm, reasonable parameters are
set according to the characteristics of the geostationary satellite network. The simulation results show that the proposed method
is superior to the enumerative search and genetic-based algorithms in load balance,and it can build networks for large-scale chan-
nel units in a short time.
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Table 2 Comparison of load balance with different algorithms
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number  Heuristic GA Enum time/s
100 156.51 343. 89 698. 74 5.56
500 505.52 4896. 4 7690.7 110. 79
1000 952. 90 16597 27388 489. 85
5000 6197.3 600591 768786 12402.59
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Table 3 Comparison of average beam load with different algorithms

CU Average Beam Load/MB Computation
number Heuristic GA Enum time/s
100 193. 85 306. 87 433.47 5.56
500 10054. 6 11808 12323 110.79
1000 44390 46464 48871 489. 85
5000 1.24X10°  1,25%10°  1.29x10° 12402. 59
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Fig. 4 Load balance varies with the increase of iterations
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Fig.5 Average beam load varies with the increase of iterations
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