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Fault Diagnosis Strategy of the Fire Control System Based on the AHP

KANG Wei, DONG Tianzhao, YANG Guozhen, CHEN Junwei

Department of Control Engineering, Academy of Armored Forces Engineering, Beijing 100072, China

Abstract During fault diagnosing of general fire control system, visual observation method, backup device replacement method, and
fault tree analysis method are mainly used. Visual observation method requires maintenance staffs who own much experience and stronger
ability. Backup device replacement method could be only used to limited situation. While adopting the method of fault tree analysis on
fault diagnosis of fire control system leads to heavy workload and low efficiency caused by choosing diagnosis path incorrectly when it
came to logic gates. In view of such problems, the Analytic Hierarchy Process (AHP) based on fault tree analysis is introduced, and by
adopting optimized research strategy for quantizing useful information, the reasonable troubleshooting methods are obtained. The theory
analysis and experimental results show that troubleshooting method optimized by AHP not only has shorter time and higher efficiency
than that for blind troubleshooting method, but also has certain practical value for improving the diagnosis efficiency of the complex fire

control system.
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Fig. 1 Flowchart of AHP analysis
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Fig. 2 Fault tree of turret orientation fixed
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Table 2 Judgment matrix (F-A)

F Ay A, As
A, 1 3

A 1/3 1 2
A, 1/4 12 1

#* 3 FI#rsErE(A-B)
Table 3 Judgment matrix (A—B)

A, B, B, B, B, Bs
B, 1 1/9 1/3 172 1/8
B, 9 1 6 7 2
Bs 3 1/6 1 2 1/6
B, 2 1/7 12 1 177
B; 8 172 6 7 1
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Table 6 Index of average random consistency

L i 4 1 2 3 4 5 6 7 8 9
RI 0 0 0.5149 0.8931 1.1185 1.2494 1.345 1.42 1.45
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Table 7 Form of hierarchy total sequence
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