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Test Case Generation Method Based on Particle Swarm Optimization Algorithm
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Abstract In order to solve the problem of premature convergence and being easy to fall into local extremum in standard
particle swarm optimization, this paper put forward a particle swarm optimization based on reverse-learning and search-
again for test case generation. Firstly, the learning factor is improved by the nonlinear decreasing inertia weight func-
tion, realizing the preliminary search for the population,and the gradient descent method is used to complete the search-
again of the optimal solution and the suboptimal solution. Secondly.setting taboo areas with extreme points as the cen-
ter, the population diversity is improved by the reverse learning of the particles outside the taboo region. Finally, the

branch distance method is used to construct fitness function to evaluate the quality of test cases. Experiment results

show that the proposed method has advantages in coverage,iteration times and defect detection rate.

Keywords Particle swarm optimization, Learning factors,Reverse learning,Search again., Test case generation
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Fig. 2 Test case generation method model based on particle swarm

optimization algorithm
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Table 3 Number of defects in four tested programs
27 4 A AT # A 4
count 42 15
tokens 288 23
series 192 21
ntree 307 31
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Table 4 Optimal fitness values under each learning factor strategy

¥ HET R S fa /3 fu
FE1 —5.213  0.931 0.902  —5.332
iE 2 —6.461  0.513 0.209  —6.028
EX —5.923  0.690 0.823  —5.397
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Table 5 Experimental comparison results of RSAPSO and PSO
A RSAPSO ) PSO

BEE/% #* ROR # BEE/N #* R #
Equal 100 221.63 80 352.73
NextDate 100 233.75 100 265.79
EX=ZAH 100 310. 28 100 391.63
Density 100 72.43 100 75.26
TuhnCheck 100 471.23 40 753.79
Transform 100 376. 82 56 629.71
QuaDratic 52 733.15 49 782.15
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