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A Hybrid Method of Genetic Algorithms

to Solve the Traveling Salesman Problem

Ryouei TAKAHASHI', Katsuya YOSHIKAWA", Fumikazu KOBAYASHI" and Tsubasa KIMURA™

ABSTRACT

A hybrid method called Extended Changing Crossover Operator (ECXO) for efficiently obtaining the
optimum solution of the Traveling Salesman Problem through flexibly alternating Ant Colony
Optimization (ACO) which simulates process of learning swarm intelligence in ants’ feeding behavior
and Edge Assembly Crossover (EAX) which has been recently noticed as an available method for
efficient selection of optimum solution with preserving diversity of chromosomes at any time, is studied.
If EAX can not find the optimum solution in the first stage ECXO makes ACO regenerate new
chromosomes to merge with the last best solution searched through EAX in order to maintain diversity of
chromosomes. Afterwards it makes EAX reproduce better solutions with the merged chromosomes. This
trial is repeatedly executed until EAX can find the best solution. In this paper its validity is

experimentally verified by using medium-sized TSPs.
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Fig. 1. ECXO combines EAX with ACO to produce eugenic chromosomes through recursively merging the best chromosome so far found by EAX with

chromosomes generated by ACO using different initial tours to maintain the diversity of population.
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Table 1. Comparison of iterative ECXOs with EAX and ACO on best length, average length, the number of optimal trials,

relative error, and computer time to find the best length. Results are obtained from fifteen independent trials for att532.

No. . Minimum Average
No. Method le];esth ﬁ:;raﬁe optimum R:ll.:(t::e computational computational
et et trials time (sec.) time (sec.)
1 EAX 27,807 28,022 0/15 0.121 4,540 5,090
2 ACO 28,290 29,116 0/15 0517 25312 31451
3 Iterative ECXO(ACO—EAX) 27,686 27,688 13/15 0.001 25,622 25,622
Relative error is defined as ((Average length)(Optimal length)— 1)
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6 : gg ’;i;‘:() : g:ggg 1 g; :!{ 1215 Fig.2. Process of convergence to the optimal length through iterative ECXO
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