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Testability analysis of ship combat system based on discrete bat algorithm

FAN Miao', XU Yichuan®, XIE Dingjun', PENG Hui®
1 China Ship Development and Design Center, Wuhan 430064, China
2 School of Electrical Engineering, Wuhan University, Wuhan 430072, China

Abstract: [ Objectives ] This paper concerns about test set optimization and test sequence optimization for
system—level testability analysis. [ Methods ] The Discrete Bat Algorithm (DBA) is used to acquire the
optimal complete test set and test sequence for each type of fault based on a multi-signal flow graph model.
The convergence speed of the algorithm is accelerated while the optimization accuracy is guaranteed.
Taking warship combat systems as the research object, such main indexes as fault isolation rate, average
test cost and average expected test cost are compared with the existing optimization schemes. [ Results ]
The simulation results show that the proposed method offers better optimization performance compared with
other algorithms, among which the fault isolation rate is increased by 5.5% and the average test cost and
expected test cost are decreased by 6.35% and 17.01% respectively. [ Conclusions] The feasibility and
advantages of the DBA applied to system-level testability analysis are verified, providing effective
guidance for system testability engineering in the design phase.
Key words: ship combat system; multi-signal flow graph model; Discrete Bat Algorithm (DBA) ; test set
optimization; test sequence optimization
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Illustration model of ship combat system failure mode
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Table 2 Comparison of test set optimization for fault diagnosis
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Table 3 Comparison of test sequence optimization
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