
Accepted Manuscript

Title: An evolutionary algorithm with directed weights for
constrained multi-objective optimization

Author: Chaoda Peng Hai-Lin Liu Fangqing Gu

PII: S1568-4946(17)30396-4
DOI: http://dx.doi.org/doi:10.1016/j.asoc.2017.06.053
Reference: ASOC 4322

To appear in: Applied Soft Computing

Received date: 7-10-2016
Revised date: 27-6-2017
Accepted date: 27-6-2017

Please cite this article as: Chaoda Peng, Hai-Lin Liu, Fangqing Gu,
An evolutionary algorithm with directed weights for constrained multi-
objective optimization, <![CDATA[Applied Soft Computing Journal]]> (2017),
http://dx.doi.org/10.1016/j.asoc.2017.06.053

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.asoc.2017.06.053
http://dx.doi.org/10.1016/j.asoc.2017.06.053


Page 1 of 31

Acc
ep

te
d 

M
an

us
cr

ip
t

An evolutionary algorithm with directed weights for
constrained multi-objective optimization

Chaoda Penga, Hai-Lin Liua,∗, Fangqing Gua

aGuangdong University of Technology, Guangzhou city, Guangdong Province, China

Abstract

When solving constrained multi-objective optimization problems (CMOPs), keep-

ing infeasible individuals with good objective values and small constraint vio-

lations in the population can improve the performance of the algorithms, since

they provide the information about the optimal direction towards Pareto front.

By taking the constraint violation as an objective, we propose a novel constraint-

handling technique based on directed weights to deal with CMOPs. This paper

adopts two types of weights, i.e. feasible and infeasible weights distributing on

feasible and infeasible regions respectively, to guide the search to the promising

region. To utilize the useful information contained in infeasible individuals, this

paper uses infeasible weights to maintain a number of well-diversified infeasible

individuals. Meanwhile, they are dynamically changed along with the evolu-

tion to prefer infeasible individuals with better objective values and smaller

constraint violations. Furthermore, 18 test instances and 2 engineering de-

sign problems are used to evaluate the effectiveness of the proposed algorithm.

Several numerical experiments indicate that the proposed algorithm outper-

forms four compared algorithms in terms of finding a set of well-distributed

non-domination solutions.
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