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Distributed Genetic Algorithm with Centralized Multiple
Crossovers Applied to Traveling Salesman Problems*

Mitsunori MIk1f, Tomoyuki HIRovAsu' | Yoshiko HANADAT and Takanori MizuTal

This paper proposes a new method of genetic algorithms (GAs) for discrete optimization prob-
lems. For continuous optimization problems, it has been reported that distributed genetic algorithms
(DGASs) show the higher performance than conventional GAs. However, for discrete optimization
problems, the performance of DGAs has not been clear so far. In this paper, we propose a new ap-
proach in DGAs to discrete optimization problems. The proposed method is based on the multiple
crossovers applied to the population consists of offsprings from elite individuals in distributed sub-
populations (Centralized Multiple Crossover: CMX). We examine the performence of a conventional
GA, DGA and proposed method for a typical discrete optimization problem, the Traveling Salesman
Problem (TSP). The experiments showed that the proposed method provides better performance

than the conventional DGA.
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Table 1 Performance of CMX for every multiple
crossover times
N=16 N=80
Method | Error(%) | Rel.* | Error(%) | Rel.
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M=50 0.54 | 6/40 2.13 | 0/40
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Table 2 Performance of CMX for every execution times

N=16 N=80
Method | Error(%) | Rel. | Error(%) | Rel.
DGA 1.25 | 0/40 2.89 | 0/40
CMX1 0.89 | 2/40 2.33 | 0/40
CMX2 0.67 | 5/40 1.79 | 0/40
CMX3 0.83 | 2/40 1.25 | 0/40
CMX5 0.85 | 1/40 0.47 | 4/40
CMX10 0.67 | 5/40 0.38 | 8/40
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Table 3 Performance of CMX and DGA
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ch130 1.96 0.92 0.61
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pr226 | 046 | 003 | 0.00
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Table 4 Comparison between CMX(ER, EAX) and

ER(EAX)
CMX(ER, EAX) ER(EAX)
Instance | Average Rel. Average Rel.
ch150 6529.333 27/30 | 6536.267 | 16/30
kroA200 29368 30/30 | 29377.27 | 10/30
pr226 80372.27 27/30 | 80614.97 | 1/30
gil262 2378.233 27/30 | 2379.167 | 17/30
pr439 107224.7 25/30 | 109014.1 | 0/30
rath75 6775.9 0/30 6836.4 | 0/30
rat783 8813.667 5/30 9019.5 | 0/30
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Table 5 Comparison between CMX(CCM, EAX) and

CCM(EAX)
CMX(CCM, EAX) CCM(EAX)
Instance | Average Rel. Average Rel.
ch150 6528 30/30 6528 | 30/30
kroA200 29368 30/30 29368 | 30/30
pr226 80369 30/30 80369 | 30/30
gil262 2378 30/30 2378 | 30/30
pr439 107217 30/30 | 107217 | 30/30
rat575 6773.767 13/30 | 6773.53 | 14/30
rat783 8806.167 28/30 8806 | 30/30
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