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Genetic Algorithm with Improving Population
and Corrupting Population to Avoid Evolutionary Stagnantion,
Application of Vehilcle Routing Problem with Time Windows

HIROAKI MURATA,MAKOTO KOSHINO, 1
,MASATOSHI SHIRAYAMA TAKAHIRO HAYASHI *tt
and HARUHIKO KIMURA'tt

Genetic Algorithms (GAs) are optimization methods inspired by evolutionary mechanisms.
GAs fall into states which can’t improve solutions (evolutionary stagnation) because indivi-
suals are always evoluated in order to improve. GAs have a difficulty problem to obtain the
optimal solutions. As a way in order to dissolve this problem, the diversity maintenance of
population, however, the problem occurs, which convergence speed becomes slow. This paper
proposes a novel GA to avoid evolutionary stagnation by corrupting the solutions and also
convergence speed does’t become slow, by using improving population which improves the
solutions, and corrupting population which corrupts the solutions, This paper also shows that
good results compared with traditional GA on vehicle routing problems with time windows
and function optimization problems.
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Table 1 Parameter on experimernts

. Loib ey 100
TXEE P, 0.8
RREAESR P, 0.02

KEMEED LBRE Pz | 0.5
RBEBABOTBIE Prin | 0.05

£ 2 ICEBEREZTRT. &k, ZOMIXTTORM
B 5B\ 2458 (TD), BEHDER (VN),
FEE B < AEHEOBE OFHETSHS.

% 2 VRPTW B 5ERER
Table 2 Experimetal results on VRPTW

GAY SMA 2P-GA
TD NV #iifii| TD NV #ff| TD NV #efffE
Cl | 861 10 8606[ 872 11 9792 837 10 8466
C2 623 3 2049| 676 5 3553| 626 4 2595
R1 |1315 14 19390]1244 15 19717{1224 15 18508
R2 |1093 6 6279 960 8 7334 933 7 6444
RC1|1513 15 2241211449 15 225771410 14 20407
RC2(1282 7 9283[1100 & 9120|1071 & 8708
831123 9 115921056 11 122751024 10 11122
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Fig. 1 Progress of standard division.
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Fig. 2 Progress of evaluation value.
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Fig. 3 Relation of the evalution value and the number of
corrupting indivisuals.
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