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An Optimal Test Selection Based on Improved Genetic
Simulated Annealing Algorithm

DAI Xichao, NAN Jianguo, HUANG Lei, HUANG Jinke, ZHANG Chao

(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi'an 710038, China)
Abstract : Aimed at the NP-hard problem in the optimal test selection (OTS), this paper proposes to utilize
the genetic simulated annealing algorithm for solving. To solve the problems that the large time-consuming
of searching process and the inefficient crossover operation exist in GASA algorithm, the paper firstly uses
a nonlinear accelerating fitness function to improve the searching speed, and simultaneously compares
genes before crossover operation to reject the invalid cross operation, so the effectiveness of the algorithm
is improved. And the proposed algorithm is applied in the super-heterodyne receiver system. The simula-
tion results show that the iterative numbers of convergence are less 13.3% in OGASA than that in GASA.
Meanwhile, the OGASA algorithm can meet the acquirements of testability and fault isolation rate. The
testing cost of the algorithm is less than that of others. So the OGASA algorithm is more effective in sol-
ving OTS problem.
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Tab.1 Relationship between faults and tests for superheterodyne receiving system
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