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Design of high reliability and high performance integrated
electronic system for large optical remote sensing satellite

Kong Lingbo Chen Maosheng Zheng Huizhong

( Chang Guang Satellite Technology Co. ,Ltd. , Changchun 130000, China)

Abstract: In response to the requirements of large optical remote sensing satellites for high reliability, high performance and ease-to-
use, an integrated electronic system with high fault tolerance is presented. The design of system architecture and information flow are
showed, and the key design technologies such as satellite operation management and system fault tolerance mechanism are discussed
exhaustively. The on-orbit application of the designed integrated electronic system on a certain satellite is introduced. The satellite fully
adopts the multi-redundant backup architecture, fault-tolerant technology and operation management technology proposed in the paper,
and completes 21 imaging and 11 transmissions per day on average. The average daily shooting area is as high as 1. 1 million square
kilometers, and the longest continuous trouble-free operation time is more than 6 months, which fully verifies that the designed integrated
electronic system has the ability to operate efficiently and stably in orbit.
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Fig. 1 Integrated electronic system function architecture
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Fig. 2 Integrated electronic system network architecture
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Fig. 3 Integrated electronic system

house-keeping software architecture
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Fig. 4 AOCS information flow
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Fig. 5 Comprehensive information flow
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Fig. 6 Payload information flow
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Fig. 8 {flight time management model
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Table 1 Common satellite faults and disposal strategies
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Table 2 On-board component fault tolerance mechanism
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Fig. 9  Boot process of the house-keeping software
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Fig. 10 The whole process of software refactoring
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Table 3 Statistics for 15 consecutive days

H 1] JRAB I/ s AR UKL BB iss B A BV T km?

202144 A 15 H 1213 24 5131 11 115. 48
20214F4 A 14 H 1282 18 5 796 12 122.05
202144 A 13 H 1225 20 5296 12 116. 62
202144 A 12 H 1154 20 5047 11 109. 86
202144 A 11 H 1174 22 5137 11 111.76
2021 4 A 10 H 1215 23 5076 11 115. 67
202144 A9 H 1178 19 4871 11 112. 14
2021 -4 H 8 H 1205 19 5 086 11 114.72
20214 F4 H7H 1163 21 5235 11 110.72
202144 A 6 H 1334 24 5752 12 126. 99
202144 A5 H 1192 24 5355 12 113.48
2021 4F4 H 4 H 1108 20 4 682 10 105. 48
20214 A3 H 968 15 4225 10 92.15
202144 A2 H 1283 27 5301 12 122. 14
2021 4E4 A1 H 1144 20 4908 11 108. 91
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