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Selective Mutation for Performance Improvement of Genetic Algorithms

Sung Hoon Jung'

ABSTRACT

Since the premature convergence phenomenon of genetic algorithms (GAs) degrades the performances of GAs significantly, solving this
problem provides a lot of effects to the performances of GAs. In this paper, we propose a selective mutation method in order to improve
the performances of GAs by alleviating this phenomenon. In the selective mutation, individuals are additionally mutated at the specific
region according to their ranks. From this selective mutation, individuals with low ranks are changed a lot and those with high ranks are
changed small in the phenotype. Finally, some good individuals search around them in detail and the other individuals have more chances
to search new areas. This results in enhancing the performances of GAs through alleviating of the premature convergence phenomenon.
We measured the performances of our method with four typical function optimization problems. It was found from experiments that our

proposed method considerably improved the performances of GAs.

Keywords : Genetic Algorithms, Premature Convergence Phenomenon, Function Optimization, Selective Mutation
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[Algorithm 1] Genetic algorithm with selective mutation
//t: time
// n  population size //

// s : string length //
// N : the number of grades //

// P{_y ‘ the part of rank //
// P} .  the part of string //



// 7, : the rank of ith individual //
// P : populations //

1 1<)

2 initialize P(t)

3 evaluate P(t)

4 while (not termination-condition)

5 do

6 te<t+1

7 select P(t) from P(t—1)

8  recombine P(t)

9 do crossover

10 do mutation

11  evaluate P(t)

12 do selective mutation (W)

13 sort P(t) with fitness and rank individuals

14 divide the strings into NV parts, P°

15 divide the rank into N parts, P’

16 for i=1ton

17 if EP

18 do mutation with a randomly selected bit
in string part, R{._ j41

19 end if

20 end for

21  evaluate P(t) (&)

22 end
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