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Application of Kriging Surrogate Model to Optimization of
Earth Observation Satellite System

LIU Xiao-Lu? CHEN Ying-Guo® HE Ren-Jie! CHEN Ying-Wu'!

Abstract Optimized system configuration is the key point to improve performance of earth observation satellite system
(EOSS). However, its performance can not be calculated analytically. To solve the problem of EOSS optimization, we
propose a simulation based optimization method, in which Kriging surrogate model is built to approximate simulation
data. Points with optimized values or maximal expected improvement are selected to update our surrogate model. And
a measure named objective improvement versus distance is defined to filtrate the selected points. To get the optimized
solution of the surrogate model, we construct an improved generalized pattern search algorithm. In the search step,
genetic algorithm and sequential quadratic programming are used to find potential update points. In the poll step,

dynamic incompletion poll is carried out to find points with greater value. Finally, through a series of test cases and

contrastive experiments, the results prove that our method is effective.
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Table 1  Comparison of three different surrogate models
Kriging-1 Kriging-2 Kriging-3
Total Poten/Inser  Result (%) Total Poten/Inser  Result (%) Total Poten/Inser  Result (%)

1 122 24/20 87.77 143 54/43 91.84 138 42/30 96.25

2 149 36/27 90.13 137 48/41 89.97 131 49/31 96.28

3 132 29/22 88.22 149 51/44 92.15 191 63/37 95.94

4 119 32/27 89.32 102 27/22 87.02 129 35/26 96.22

5 157 46/39 92.03 155 57/47 93.84 147 49/29 96.26

6 159 48/41 92.37 146 54/45 90.31 151 56/31 96.50

7 167 48/37 91.25 180 69/51 94.09 171 56/39 98.04

8 151 37/31 89.95 169 57/43 92.42 146 49/32 96.55

9 181 50/42 93.12 143 51/41 88.39 197 63/51 100

10 147 34/29 90.01 186 63/55 93.97 184 56/42 98.59
BIE 148.4 38.4/31.5 90.42 151 53.1/43.2 91.40 158.5 51.8/34.8 97.06

w2 LA T THr 5, AT 5 AWMU E R 2 THi 5
Table 2 Comparison of optimization results gﬁ’ A PS4 LA C FRF TR (RS R 1.
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Fig.3 Comparison results of different methods
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