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Abstract

In evolutionary many-objective optimization, diversity maintenance plays an
important role in pushing the population towards the Pareto optimal front.
Existing many-objective evolutionary algorithms mainly focus on convergence
enhancement, but pay less attention to diversity enhancement, which may fail to
obtain uniformly distributed solutions or fall into local optima. This paper pro-
poses a radial space division based evolutionary algorithm for many-objective
optimization, where the solutions in high-dimensional objective space are pro-
jected into the grid divided 2-dimensional radial space for diversity maintenance
and convergence enhancement. Specifically, the diversity of the population is
emphasized by selecting solutions from different grids, where an adaptive penal-
ty based approach is proposed to select a better converged solution from the grid
with multiple solutions for convergence enhancement. The proposed algorithm
is compared with five state-of-the-art many-objective evolutionary algorithms
on a variety of benchmark test problems. Experimental results demonstrate
the competitiveness of the proposed algorithm in terms of both convergence

enhancement and diversity maintenance.

*Corresponding author.
Email address: 1qpan@mail.hust.edu.cn (Lingiang Pan)

Preprint submitted to Applied Soft Computing August 11, 2017

Page 1 of 54



ISIf)rticles el Y 20 6La5 s 3l OISl ¥
Olpl (pawasd DYl gz 5o Ve 00 Az 5 ddes 36kl Ol ¥/
auass daz 3 Gl Gy V

Wi Ol3a 9 £aoge o I rals 9oy T 55 g OISl V/

s ,a Jol domieo ¥ O, 55l 0lsel v/

ol guae sla oLl Al b ,mml csls p oKl V7

N s ls 5l e i (560 sglils V7

Sl 5,:K8) Kiadigh o Sl (5300 0,00 b 25 ol Sleiiy ¥/


https://isiarticles.com/article/150173

