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Abstract: An improved genetic algorithm based on the evolutionarily stable strategy is proposed to avoid the
problem of local optimum. The key to this algorithm lies in the construction of a new mutation operator controlled
by a stable factor,, which maintains the polymorphism in the colony by setting a stable factor and changing certain
best seeds to mutant. Therefore, the operator can keep the number of the best individuals at a stable level when it
enlarges the search space. The simulation experiments show that this algorithm can effectively avoid the premature
convergence problem caused by the high selective pressure. Moreover, this algorithm improves the ability of
searching an optimum solution and increases the convergent speed. This algorithm has extensive application
prospects in many practical optimization problems.
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If (Adjust[i]>Adjust[i+1])
Ali]l = Adi+1];
For (j=03<N;++)
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End;
End.
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Table 1 Comparisons on performance of the three algorithms

F 13 FEATERE

Improved canonical Annealing evolution Evolutionarily stable strategy

genetic algorithm algorithm genetic algorithm
Minimal generations for convergence 24 7 7
Average generations for convergence 50.38 56.05 41.74
Number of local optimum 88 46 3
Fault rate (%) 88 46 3
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Table 2 Comparisons on running time for function 2 with the three algorithms

2 R 2 KA 3 TS AT I 1] EL AR

Improved canonical ~Annealing evolution Evolutionarily stable strategy

Function f2 genetic algorithm algorithm genetic algorithm
Running time (s) 12.57 25.67 0.75
Fault rate (%) 65 10 0
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