
 

Accepted Manuscript

Adaptive differential evolution with a Lagrange interpolation argument
algorithm

Qiujun Huang , Kai Zhang , Jinchun Song , Yimin Zhang , Jia Shi

PII: S0020-0255(18)30694-7
DOI: https://doi.org/10.1016/j.ins.2018.09.004
Reference: INS 13915

To appear in: Information Sciences

Received date: 13 February 2018
Revised date: 28 August 2018
Accepted date: 1 September 2018

Please cite this article as: Qiujun Huang , Kai Zhang , Jinchun Song , Yimin Zhang , Jia Shi , Adap-
tive differential evolution with a Lagrange interpolation argument algorithm, Information Sciences
(2018), doi: https://doi.org/10.1016/j.ins.2018.09.004

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.2018.09.004
https://doi.org/10.1016/j.ins.2018.09.004


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

 

1 

Adaptive differential evolution with a Lagrange interpolation argument 

algorithm 

Qiujun Huang 
a
, Kai Zhang 

b,
*, Jinchun Song 

a,
*, Yimin Zhang 

b
, Jia Shi 

a 

a School of Mechanical Engineering and Automation, Northeastern University, Shenyang 110819, China 

b Equipment Reliability Institute, Shenyang University of Chemical Technology, Shenyang 110142, China 

Abstract 

Differential evolution (DE) is a simple yet powerful evolutionary algorithm that has been used to solve various 

complex optimization problems in numerous engineering fields. However, DE has some problems, such as premature 

convergence and sensitivity to parameter settings. To improve the performance of DE and extend its application, an 

adaptive differential evolution with the Lagrange interpolation argument algorithm (ADELI) is proposed in this paper. To 

accelerate the convergence speed of DE, a local search with Lagrange interpolation (LSLI) is introduced into DE. LSLI 

performs a local search in the neighborhood of the best individual in the current generation to enhance the exploitation 

capability of DE. Meanwhile, an adaptive argument strategy is presented to adaptively determine whether to use LSLI in 

terms of its performance in the previous generation, which can balance the global exploration capability and the local 

exploitation capability of ADELI. To verify the feasibility and effectiveness of ADELI, 30 test functions in the CEC 2014 

benchmark sets with different dimensions were simulated. Moreover, a path synthesis problem was also optimized. The 

results demonstrated that ADELI considerably outperforms other EAs in most functions and obtains the most accurate 

solution among the compared algorithms in the application of path generation. 
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1. Introduction 

Recently, evolutionary algorithms (EAs) have been widely applied to solve optimization problems in various fields 

such as engineering and science. In contrast to conventional methods based on mathematical programming or formal 

logics, EAs are found to be more powerful and flexible [43]. However, current EAs may have problems such as the 

computation becoming trapped in local optima and a slow convergence speed in solving complex optimization problems, 

such as nonlinear and nondifferentiable problems [47]. There is a need to develop more effective and efficient EAs. To 

discourage premature convergence and improve the performance of EAs, increasingly more researchers have been 

devoted to modifying existing EAs or to developing new EAs based on swarm intelligence and genetic evolution. 
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