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An Approach to Constructing Multi-Objective Pareto Optimal
Solutions Using Pseudo Binary Tree’s Rule

HU Huanyao, DONG Weiqing

(School of Electronics and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; To improve the efficiency of building a non-dominated set in multi-objective evolution
algorithm, an approach called Pseudo binary tree’s rule is proposed to construct the Pareto opti-
mal solutions. The multi-objective solutions are divided into three types: dominated, non-domi-
nated and irrelevant, based on their natures and comparison results, and then the sorting pseudo
binary tree is generated according to the comparison results. An individual in the evolution group
is selected in every round of comparison. Then the selected individual is compared with the indi-
viduals in the non-dominated set, and those that are dominated are eliminated. If the selected one
survives, it replaces the first eliminated individual in the non-dominated set. Repeat the process
successively until there is no individual left in the evolution group, and a sorting pseudo binary
tree is generated. It is proved in theory that the non-dominated set obtained by the proposed
method is the biggest non-dominated set in the objective evolution group, and the worst time
complexity is O(rN?/2). Experimental results show that when the number of objects is compara-
tively large (#==5), the efficiency of building the non-dominated set using the pseudo binary
tree’s rule is obviously higher than that using Deb’s algorithm, Jensen’s algorithm or arena’s
principle.
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