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Classed Problems by Landscape of Genetic Algorithms
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Kouta AKATSUKA (Intelligent Systems Design Laboratory)

Abstract: In Genetic Algorithms (GAs), design variables of candidate solutions are encoded
to binary strings. Therefore, the landscape where GAs are searching may be different from the
landscape that we recognize. In this paper, we propose a method that help us to understand the
landscape of the problems that GAs are searching. In this method, the landscape is shown with
hamming distance, fitness values and frequency. This method can apply to continuos optimization
problems. By applying the proposed methods to some test functions and designing truss structure
problems, it was found that we can recognize the difficulty and the characteristics of the problems

by this method.
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Fig.4 Truss structure (Typel) Fig.5 Truss structure (Type2) Fig.6 10-member truss structure

000GADODOOOODODOOOODOOOO0DOOFig20
Fig3.0 GAO 1loo000OO0O0OO0OO0OO0OOOO0OOOOOO
gbboooboooboooooboxbooooooo
Hamming OO0 00y O0O0OO0O000z000000O
gbooboooboob BOOOOoOOOoOOoODODOO
00000000000 DRastrigh 00000000
gboobOooboobOoboboboboboboooon
Rosenbrock 000000 OOOODOOCOODCOOOO
O000OD00O0O0ODODDODODODOOORastrigm000 GA
0000000000000DORosenbrock 0000
gboooooobooooobooooooon

4 0DOOUOOOO0OOOOOd

gbobOoboobooboobobobobobooboann
gobooboobooboobooobooooaooo
oobooboobooboobooobooooooo
Fig6OUOO 600 100000000000O0000O0DOO
gbe0000xO0O00D0Oo00OmOOOO0OO0OO
oo0ooODO0O0O0040MPa0OO0000DOOOOOO
gboooooooooboboboooboooooooo
O00Fig4dd GAO 10000000000DOOCOOO
00000000000 (Typel DOO)OOOOFig5
gboooooooobobooooobooooooon
Jo0oooooooOo (Type2000)00OO0OO0OODO
gboooooooobobooooboooooooboooon
gbobooooobooobooobooooboooboooon
gooooboobooobobooobooooo 3oon
O0000000Rosenbrock 0O O0OOOOODOOO

Oo0000ooooOooo0oO0ooGAODOODOLOO
gobooobOooobOoobobOooooooooooo
goboooboooobi1ocoobooooobooo
gbogobobooooooooboobobbooboobn
gboooboooboobgooboboo

5 oo

GAOOOOO0O0O0O0O0ODODODODOOOOOORas
trigin 0 0 0 Rosenbrock 0O O0O0OOOOODOODOO
0000GAODODODODOOOD RastrigimOO0OO
O0000oooopoooooooooGADODOO
000000 Rosenbrock OO ODOOOOOODOOO
000000ooooooooooooooooooo
goooo0o0oOoOoO0oO0OO0O0OO0OO0OO0OOO0ODOUOOODOOO
gooDooOoOooOoOooOoooOoDOoOoOOOOoOoOO
gooooDoOoO0o00o0oooooooooooooog
0000o0o000ooD GAOODOOOOOoOoooog
Oo0ooooooooooooo

gooo

1) Ken NAITOU. Four-group equation of genetic algo-
rithm. JSME International Journal, Vol. 38, No. 2,
1995.



