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Multi-objective optimization algorithm based on membrane system

TU Chuanyun, CHEN Taowei, YU Yimin, ZHAO Kun

(College of Information, Yunnan University of Finance and Economics, Kunming 650221, China )

Abstract:In this paper, we propose a multi-objective optimization algorithm based on the theory of membrane
optimization. Inspired by membrane computing, this algorithm combines membrane structure, multiple sets, and
reaction rules to solve multi-objective optimization problems. We employ the crossover and mutation mechanism in
this genetic algorithm to enhance its adaptability. We also introduce an external archive set into the membrane and
design a non-dominated sorting and crowding distance method to improve the diversity of the global search solution
and thereby update the introduced archive. We used multi-objective problems including KUR and ZDT to evaluate
the performance of our proposed algorithm. Our results show that the non-dominated solution set derived from the
proposed algorithm can better approach the real Pareto front, which confirms that the proposed algorithm is feasible
and effective in solving multi-objective optimization problems.

Keywords ; membrane computing; multi-objective optimization; genetic algorithm; external archive set; non-

dominated sorting; crowding distance ; non-dominated solution set; Pareto front
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Fig.1 Membrane system with its simplified structure
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Fig.2 P-GA algorithm implementation flow chart
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