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A Hybrid Genetic Algorithm Using Epistasis Information for
Sequential Ordering Problems
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Abstract

In this paper, we propose a new hybrid genetic algorithm for sequential ordering problem (SOP). In the proposed
genetic algorithm, the Voronoi quantized crossover (VQX) is used as a crossover operator and the path-preserving
3-Opt is used as a local search heuristic. VQX is a crossover operator that uses the epistasis information of given
problem instance. Since it is a crossover proposed originally for the traveling salesman problem (TSP), its application
to SOP requires considerable modification. In this study, we appropriately modify VQX for SOP, and develop three
algorithms, required in the modified VQX, named Feasible Solution Generation Algorithm, Precedence Cycle
Decomposition Algorithm, and Genic Distance Assignment Method. The results of the tests on SOP instances
obtained from TSPLIB and ZIB-MP-Testdata show that the proposed genetic algorithm outperforms other genetic
algorithms in stability and solution quality.
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Fig. 1. Voronoi quantized crossover.
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Table 1. Summary of the experimental results.
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Fig. 6. Performance Comparison Graphs.
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