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Design of Fault Diagnosis Expert System for Remote
Sensing Satellite Receiving System

WANG Wanyu', TAO Sunjie’ ,FENG Xuxiang' ,MA Binbin’
(1. Institute of Remote Sensing and Digital Earth,Chinese Academy of Sciences,Beijing 100094 , China;
2. Southwest China Institute of Electronic Technology ,Chengdu 610036, China)

Abstract ; According to technical requirements of intelligence and automation for fault diagnosis of remote
sensing satellite receiving system, fault characteristics of system is analyzed and the architecture of fault di-
agnosis expert system is presented. Through analysis of the system equipment monitoring information and
task flow,the establishment and analysis of the fault tree, using production rule for knowledge representa-
tion , the knowledge base of fault diagnosis expert system is established and fault location is realized by heu-
ristic model of forward reasoning. The fault diagnosis expert system is used in actual engineering projects
and has improved the fault diagnosis efficiency of remote sensing satellite receiving system.
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Fig. 1 Composition diagram of remote sensing
satellite receiving system
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Fig. 2 Architecture of fault diagnosis system
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Fig. 3 Flowchart of device fault diagnosis based on monitoring point status
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Fig. 4 Flowchart of fault diagnosis on task failure
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Fig.5 Flow diagram of inference engine
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Fig. 6 Architecture of fault diagnosis software

IEH BT, B RReis Wi % P BE R e A i e i
Wik 55 L ERR L, B RRei2 W e 5 R () I 32 22 A Y
ANKSCHE P LR | B2 W AR 2
255 LR KR AR e e AR A R 4
AN SE R RIB A TR R | S BSOS W 52 B 1
k.

4 LRIE

1 TR R SRS 0T L R ARG RS
A TRy s Xl NG (A AT R R VAN
SR =80y S T ERI2 IR L R ARG 2R
B2 WL ARG AR, SR AR e 2K 1E 1) HE 2
RS TR E L, RIS W KRG C
TR TR | I S S PRl A5 R 1% 5
Gipten VR DA R RS2 R ACR, B A
B S AN A

R T RN RS NE R SHZIRE RS
AR N SIE AN (R INOE AN AN AN
REREZ, I, QR f b Wi ik U HOR
REAI RIS WrB AR I FH 21 R TR N R 4 Pl 7 18
HERADIL

SEH
(1] WREAR MEAFHL, 45 1097, 348 RGOS Wi J7 1k 45

WLJ]. T AL ALER 2001,28(3) ; 1-14.
CHEN Yudong,SHI Songjiao, WENG Zhengxin. A Survey

. 495 .



www. teleonline. cn

HLIREAR

2015 4F

(2]

(3]

(4]

(5]

(6]

of Fault Diagnosis Methods for Dynamic System[ ] ]. Con-
trol and Instruments in Chemical Industry,2001,28(3) .1
—14. (in Chinese)

IIRFE, 07 E kG4 B D RBRIR G ML
Wi ARZRIR[ C 1/ /v A8 AN RE 72 22 A 0 el 22
B 26 WP ARSBOEIUE. = R E 2 R
£5,2013:195-201.

FENG Xuxiang, WANG Wanyu, ZHANG Baoquan. Sur-
vey of Fault Diagnosis Technology for Remote Sensing
Satellite Receiving System[ C] //Proceedings of the 26th
Academic Conference of Chinese Society of Space Science
Space Exploration Professional Committee. Sanya: Chinese
Society of Space Research,2013:195-201. (in Chinese)
FITE, TR A BRI g i R S TR A
RG], BIREEAR ,2012,52(4) :423-428.
WANG Wanyu, ZHANG Baoquan. Design of Data Re-
ceiving System for Frequency Reuse High Data Rate Re-
mote Sensing Satellite [ J]. Telecommunication Engineer-
ing,2012,54(4) :423-428. (iin Chinese)

s G, D45 B o B2 W R R e BT A S B
[J]. AT HL TR ,2012(6) : 95-97.

ZHANG Zhijie.
System for Measurement and Control Equipment Fault Di-
agnosis[ J]. Ship Electronic Engineering,2012(6) : 95~
97. (in Chinese)

ML T AR 1) 2 () A5 A AT A2 W R Y
[D]. Abst; v [ B2 g 23 [ Bk 5 RTS8 s,
2007 :21-23.

WANG Fan. Research on Space Payload Fault Diagnosis

Design and Implementation of Expert

System Based on Fault Tree [ D]. Beijing: Center for
Space Science and Applied Research, 2007 21 — 23.
(in Chinese)

FHF AU s A N M. de st de s
JLZS AR R i, 1995

. 496 -

RONG Yueli. Computer Fuzzy Control Principle and Ap-
plication[ M ]. Beijing; Beihang University Press, 1995.
(in Chinese)

(7] VESBEY, 5. Rete SEREMRIBII[J]. BOBALS R
H1,2013,32(6) : 98-100.
WANG Jingfen, WANG Rui. The Application Research of
Rete Algorithm [ J ]. Microcomputer & its Application,
2013,32(6) :98-100. (in Chinese)

EE '

EFEN962—), 5, LB, 1990 45k
b2, O AIFSE B Rt A S0, 32 AT
FEIT 1 AE 5 SR AR

WANG Wanyu was born in Anhui Prov-

Wince,in 1962. He received the M. S. degree in
1990. He is now a senior engineer of professor
and also the instructor of graduate students. His

research direction is signal and information processing.

Email ; wywang@ ceode. ac. cn

FAENAN (1977—) , 55 VLG N, 2002 4E 301245, K
e G AR, BRS8N LR TR

TAO Sunjie was born in Jiangxi Province,in 1977. He re-
ceived the M. S. degree in 2002. He is now a senior engineer.

His research direction is computer software engineering.

BTBAE(1984—) , 5, WIRI N, 2009 4FFRA0 12007, B
AR, EBRESE T 0 R S SR RAL B

FENG Xuxiang was born in Hunan Province,in 1984. He
received the M. S. degree in 2009. He is now an engineer. His
research direction is signal and information processing.

SWH(1979—) , 5 1195 A ,2005 4F 3B+ 2200, 3o
TR, FEEEEFE 5 T R SR TR

MA Binbin was born in Jiangsu Province,in 1979. He re-
ceived the M. S. degree in 2005. He is now an engineer. His

research direction is computer software engineering.





