Accepted Manuscript

A new hybrid memetic multi-objective optimization algorithm for
multi-objective optimization

Jianping Luo, Yun Yang, QigiLiu, XiaLi, Minrong Chen,

Kaizhou Gao

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

S0020-0255(16)31611-5
10.1016/j.ins.2018.03.012
INS 13489

Information Sciences

10 November 2016
18 November 2017
6 March 2018

Please cite this article as: JianpingLuo, YunYang,
Kaizhou Gao , A new hybrid memetic multi-objective optimization algorithm for multi-objective opti-

mization, Information Sciences (2018), doi: 10.1016/j.ins.2018.03.012

ScienceDirect

Xia Li,

Minrong Chen ,

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.



https://doi.org/10.1016/j.ins.2018.03.012
https://doi.org/10.1016/j.ins.2018.03.012

A new hybrid memetic multi-objective optimization

algorithm for multi-objective optimization

Jianping Luo, Yun Yang, Qiqi Liu, Xia Li, Minrong Chen and Kaizhou Gao
College of Information Engineering, Shenzhen University, Shenzhen 518060, PR"China
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Abstract: To deal with the multi-objective optimization problems-(MOPSs), a meta-heuristic based
on an improved shuffled frog leaping algorithm (ISFLA) which belongs to memetic evolution is
presented. For the MOPs, both diversity maintenance.and searching effectiveness are crucial for
algorithm evolution. In this work, modified calculation«ef crowding distance to evaluate the density
of a solution, memeplex clustering analyses based on a grid to divide the population, and new
selection measure of global best individual are proposed to ensure the diversity of the algorithm. A
multi-objective extremal optimizationprocedure (MEOP) is also introduced and incorporated into
ISFLA to enable the algorithm to evolve.more effectively. Finally, the experimental tests on thirteen
unconstrained MOPs and DTLZ ‘many-objective problems show that the proposed algorithm is
flexible to handle MOPs and many-objective problems. The effectiveness and robustness of the

proposed algorithm are-alsoanalyzed in detail.

Index Terms: Evolutionary computing, Hybrid computing, Multiple objective programming,

algorithm diversity, shuffled frog leaping algorithm, extremal optimization.

I.  INTRODUCTION

Multiple conflicting objectives for optimization typically arise in science and engineering fields.
Researchers and practitioners formulate such problems as multi-objective optimization problems (MOPS) to
minimize or maximize several conflicting objective functions simultaneously. Presently, multi-objective

evolutionary algorithms (MOEASs) are widely used for solving MOPs. The evolutionary methods in most
1
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