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Design of constrained matrix-type binary-encoding chromosome in GA
and the genetic operators to it

Wu Ling™ ™, Deng Zhidong™ , Jia Peifa™
(" State Key Laboratory of Intelligent Technology and Systems, Tsinghua National Laboratory for
Information Science and Technology Department of Computer Science, Tsinghua University, Beijing 100084 )
(™ Electronics Engineering School, Naval University of Engineering, Wuhan 430033)
Abstract

A constrained matrix-type binary encoding method for chromosomes in genetic algorithm is proposed. Compared to
traditional binary string encoding, the proposed method can directly encode a variety of constraints for optimization prob-
lems as “forbidden bits” in the matrix. But the traditional genetic operators such as crossover and mutation are not avail-
able for the encoded chromosomes, which may result in invalid solutions of the problem. A novel circle-swap operator is
presented for genetic operations to the matrix-type chromosomes. The simulations illustrate that it can effectively address
the constraints in the chromosomes and ensures the offspring from the parent a feasible solution of the problem.

Key words: genetic algorithm, chromosome encoding, crossover operator, mutation operator, weapon-target alloca-

tion.





