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Performance Improvement of Queen—-bee Genetic
Algorithms through Multiple Queen—bee Evolution

Sung Hoon Jung *

2 o
A BAPAE W] VE i FAALTIZS FAAGTAZE) A5 thE FIARE 7
U o9 HAALTAZNE A E S AESle] BE FAGO 2N AAE] A S ool
e Zow Bt FAS WASYON ol AT 44 SuelE] ASANE AT, B EReAE ol
& 2AZ AASA 24 Aol 71 ATt T ol Hhael A AP 2w A Hlstel 7y
) 3718 WA oS EUE ThE ol 218 o

25 AT o5 oS EAste s JHAE
[e]

A HAsfoll wd 7FsAo]l 25 Ao HHs| o] Al Aol Bk HA Ao HFE wU-e = A
Hol Asddo] stk 1Y gF A8l FAlo FEAAR Ay} B =EolA] Algleh Wio] 71Ee] whR
o i) AolA Aol FES B F Uk
» Keyword : 2[A3} oieid RIS} CIE of2kd RIS| =2sat
Abstract

The queen-bee genetic algorithm that we made by mimicking of the reproduction of queen-bee
has considerably improved the performances of genetic algorithm. However, since we used only one
queen-bee in the queen-bee genetic algorithm, a problem that individuals of genetic algorithm were
driven to one place where the queen-bee existed occurred. This made the performances of the
queen-bee genetic algorithm degrade. In order to solve this problem, we introduce a multiple
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queen-bee  evolution method by

employing  another

queen-bee  whose fitness is the most

significantly increased than its parents as well as the original queen-bee that is the best individual

in a generation. This multiple queen-bee evolution makes the probability of falling

into  local

optimum areas decrease and allows the individuals to easily get out of the local optimum areas

even if the individuals fall into a local optimum area. This results in increasing the performances

of the genetic algorithm. Experimental results with four function optimization problems

showed

that the performances of the proposed method were better than those of the existing method in the

most cases.

» Keyword : Optimization, Queen-bee
convergence phenomenon
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Algorithm 1 Proposed genetic algorithm
/t o time //

// m : population size //

// P : populations //

// € (1-¢) * normal (strong) mutation rate //
// p,, * normal mutation probability //

// p, * strong mutation probahility //

/I, + queen-hee individuals //

/I, selected individuals //

// D : Hamming distance //

// @ : queen-hee individuals //

1t<0

2 initialize P(t)

3 evaluate P(t)

4 while (not termination-condition)

5 do

6 t—t+1

7 select P(t) from P(t—1)

8 for i=1ton /=112

9 select 1} (t) by a selection method

10 select 1! 7'(t) from @

11 for j=1 to 2

12 set D; from I, (t) and I, '(t)
13 end for

14 find max D; and set the index k
15 set I 71(t) = @, (¢)

16 end for

17 P(t) = (15 (),1.7(t))

18 recombine P(t)

19 do crossover

20 do mutation

21 for i=1to n

22 if i < (¢xn) then

23 do mutation with p,,

24 else

2% do mutation with p,,

26 end if

21 end for

28 evaluate P(t)

29 assign normal fitness to P(t)

30 assign improved fitness to P(t)

31 insert Q(t)

32 find the best individual 7' from P(t)

3 set first queen, @, (t) =1}

A find the best improved individual % from P(t)

£3) set second queen, @, (t) =1
36 end do
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