
Accepted Manuscript

Title: A Kriging-assisted Multiobjective Evolutionary
Algorithm

Authors: Giovanni Venturelli, Ernesto Benini, Łukasz
Łaniewski-Wołłk

PII: S1568-4946(17)30189-8
DOI: http://dx.doi.org/doi:10.1016/j.asoc.2017.04.017
Reference: ASOC 4150

To appear in: Applied Soft Computing

Received date: 29-8-2016
Revised date: 5-4-2017
Accepted date: 10-4-2017

Please cite this article as:GiovanniVenturelli, ErnestoBenini,ŁukaszŁaniewski-Wołłk,
A Kriging-assisted Multiobjective Evolutionary Algorithm, Applied Soft Computing
Journalhttp://dx.doi.org/10.1016/j.asoc.2017.04.017

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.2017.04.017
http://dx.doi.org/10.1016/j.asoc.2017.04.017


Paper submitted to Applied Soft Computing  

 

 

 

1 

A Kriging-Assisted Multiobjective Evolutionary 

Algorithm 

Giovanni Venturellia, Ernesto Beninia, Łukasz Łaniewski-Wołłkb  

aDepartment of Industrial Engineering, University of Padova, Italy  

bCenter for CFD, Warsaw University of Technology, Warsaw, Poland 

 

 

 

Graphical Abstract 
Not available yet. 
 

 

Highlights 

previous paper presented the GeDEA-II 

a great step forward is here presented which we called GeDEA-II-K 

it features a novel hybrid architecture supported by Kriging 

comparison is given among GeDEA-II-K and other modern on different extremely 
multidimensional test problems 

performance of GeDEA-II-K on test cases is shown 
Abstract—A surrogate-assisted (SA) evolutionary algorithm for Multiobjective Optimization Problems (MOOPs) is presented as a 

contribution to Soft Computing (SC) in Artificial Intelligence (AI). Such algorithm is grounded on the cooperation between a “pure” 

evolutionary algorithm and a Kriging based algorithm featuring the Expected Hyper-Volume Improvement (EHVI) metric Comparison 

with state-of-art pure and Kriging-assisted algorithms over two- and three-objective test functions have demonstrated that the proposed 

algorithm can achieve high performance in the approximation of the Pareto-optimal front mitigating the drawbacks of its parent 

algorithms.  
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I. INTRODUCTION 

VOLUTIONARY Algorithms (EAs) play an important role in the framework of artificial intelligence 

(AI) and, in particular in Soft-Computing (SC), when dealing with multi-objective problems in real-world 

engineering optimization [1],[2]. Research in this field is primarily concentrated toward reducing the 

computational effort for obtaining multiple optima. At the same time, quality and variety of optimal solutions 

is of fundamental importance to engineers in order to give them a number of choices among which to select 

the most appropriate ones with a high level of confidence. The latter can be referred to as “convergence 

ability”. 

Most of the times, computational effort and convergence ability are conflicting tasks: the lower the former, 

the lower the quality of the obtained solutions. Generally speaking, in non-deterministic algorithms found in 

metaheuristics, both the computational effort and convergence ability depend on the absolute number of 

direct function evaluations. While “exact” solutions can be obtained using a direct objective function 

evaluation only, generation of “non-exact” or approximate solutions can be obtained using a response surface 

(often referred to as a “metamodel” or “surrogate”), which mimics the real objective function landscape being 

computationally cheaper to evaluate [3].  
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