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Discussion of Distributed Effects of Hybrid Genetic Algorithms
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Yasuhiko MINAMI (Intelligent Systems Design Laboratory)

Abstract This paper proposes the hybrid method of the Distributed Genetic Algorithm
(DGA) for solving continuous problems. In this method,the DGA and the gradient method
are combined. The Gradient method can rapidly converge to an optimum solution with
only a small number of function evaluations. However, the solution is often a local optimum
depends on the starting point, particularly when the function has many local optimum.GAs
are effective methods at finding global optimum, but require many number of function eval-
uations. DGAs are effective methods to find solutions than Simple GAs(SGAs). At the
same time, there are several problems that DGAs can’t derive the optimum solutions. The
proposed hybrid GAs have the advantages of DGAs and conquer the problems. Through
the serveral numerical experiments, it is concluded that the proposed distributed numbers
of hybrid GA is an effective method for continuous problems.
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O 1: : Migration in DGA
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O 3: Structure of proposed Hybrid GA
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O 1: GA parameters settings

Parameter F1 F2 F3 F4 F5
Dimension 10 4 10 10 10
Population size 400
Chromosome(L) | 100 48 70 100 140
Crossover rate 0.6
Mutation rate 1/L
Island size 8
Migration rate 0.4
Migration interval 4
Terminal criterion | 300 200 300 300 400
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O 2: The Results for the Rastrigin Function

Last Function Fitness

Generation  Evaluations  Value
SGA 1750 700160 -0.3977
DGA 958 383440 -0.0013
SGA# 551 222280 -0.9998
DGA+# 366 163381 -0.0000
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O 3: The Results for the Rosenbrock Function

Last Function Fitness

Generation  Evaluations  Value
SGA 1073 429306 -0.0826
DGA 1149 459786 -0.0387
SGA# 200 81361 -0.0000
DGA# 200 92626 -0.0000

O GAOOOOOOOOoOoooooOoOooo.oooo
obhooobooooooooboboobobooobooon

goo

4.3.3 RidgeO0O

goobOoo.ooooooobooooobobooo
000000O000. 000000000000 ,DGA+
000000 bDGAODUODODODDODOUOOODODODO.
gooboobobobOooobooooboboooooon
ooo0o0 bGAOOOOOOUOODOoOOO,0b00O
0000 DGA+OOOO0O0O0OO0OOODOOoCOoDOoOn
oOoooOoOooOoOoOoOoOoOoOoOoO,DGA+OODOOO
goooooboobooooooo.

O 6: The Results for the Truss Structure
000 00 0 0Opimization Problem
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0 4: The Results for the Ridge Function

Last Function Fitness
Generation  Evaluations  Value
SGA 1234 493667 -325
DGA 1412 564787 -110
SGA# 304 122844 0
DGA# 304 129148 0
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O 5: The Results for the Griewank Function

Last Function Fitness

Generation Evaluations  Value

SGA 1373 549067 -0.3702
DGA 1221 488307 -0.1798
SGA# 312 125879 -0.1987
DGA# 312 92626 -0.0000
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Last Function Total Volume
Generation Evaluations (m3)

SGA 5073 2029467 0.001014
DGA 4788 1915547 0.000942
SGA# 3175 1280949 0.001116
DGA# 3652 1572541 0.000947
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O 7: Comparison of solution search performance

F1 F2 F3 F4
SGA | 8/30 0/30 0/30  0/30
DGA | 28/30 0/30  0/30 _ 0/30
SGA# | 19/30 30/30 30/30  6/30
DGA# | 30/30 30/30 30/30 30/30
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