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Sequential Fault Diagnosis with Isolation Rate Requirement Using
Differential Evolution Algorithm

Qiu Xiaohong, Li Bo, Li Jing
(Software School, Jiangxi University of Science and Technology, Nanchang, 330013, China)

Abstract: The optimal test sequence design for fault diagnosis is critical to NP-complete problem. An im-
proved differential evolution (DE) algorithm with additional inertial velocity item is proposed to solve the
optimal test sequence problem (OTP) in complicated electronic system. The proposed inertial velocity
differential evolution (IVDE) algorithm is constructed based on adaptive differential evolution algorithm.
IVDE, combined with a new individual fitness function, optimizes the test sequence sets with the index
fault isolation rate(FIR) satisfied in top-down to generate diagnostic decision tree and decrease the test
sets and the cost test. Simulation results show that IVDE algorithm can cut down the test cost with the
satisfied FIR. Compared with the other algorithm such as particle swarm optimizer(PSO)and genetic al-
gorithm(GA) , IVDE can get better solution to OTP.

Key words: differential evolution; evolutionary computation; fault isolation rate; testability
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Fig. 1 Individual state for test sequence coder
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Fig. 2 Fault isolation flow diagram by test sequence
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Fig. 4 Convergence graph of different algorithms
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