
Author’s Accepted Manuscript

A knowledge-guided multi-objective fruit fly
optimization algorithm for the multi-skill resource
constrained project scheduling problem

Ling Wang, Xiao-long Zheng

PII: S2210-6502(16)30410-2
DOI: http://dx.doi.org/10.1016/j.swevo.2017.06.001
Reference: SWEVO282

To appear in: Swarm and Evolutionary Computation

Received date: 9 November 2016
Revised date: 5 June 2017
Accepted date: 6 June 2017

Cite this article as: Ling Wang and Xiao-long Zheng, A knowledge-guided multi-
objective fruit fly optimization algorithm for the multi-skill resource constrained
project scheduling problem, Swarm and Evolutionary Computation,
http://dx.doi.org/10.1016/j.swevo.2017.06.001

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/swevo

http://www.elsevier.com/locate/swevo
http://dx.doi.org/10.1016/j.swevo.2017.06.001
http://dx.doi.org/10.1016/j.swevo.2017.06.001


 1 

A knowledge-guided multi-objective fruit fly optimization algorithm 

for the multi-skill resource constrained project scheduling problem 

 

Ling Wang
*1

, Xiao-long Zheng 

 

Tsinghua National Laboratory for Information Science and Technology (TNList), Department of Automation, 

Tsinghua University, Beijing, China, 100084 

wangling@mail.tsinghua.edu.cn 

zhengxl07@qq.com 

*Corresponding author. Tel: +86-10-62783125; Fax: +86-10-62786911 

 

ABSTRACT 

In this paper, a knowledge-guided multi-objective fruit fly optimization algorithm (MOFOA) is 

proposed for the multi-skill resource-constrained project scheduling problem (MSRCPSP) with the 

criteria of minimizing the makespan and the total cost simultaneously. First, a solution is represented 

by two lists, i.e. resource list and task list. Second, the minimum total cost rule is designed for the 

initialization according to the property of the problem. Third, the smell-based search is implemented 

via the neighborhood based search operators that are specially designed for the MSRCPSP, while the 

vision-based search adopts the technique for the order preference by similarity to an ideal solution 

(TOPSIS) and the non-dominated sorting collaboratively to complete the multi-objective evaluation. 

In addition, a knowledge-guided search procedure is introduced to enhance the exploration of the 

FOA. Finally, the design-of-experiment (DOE) method is used to investigate the effect of parameter 

setting, and numerical tests based on benchmark instances are carried out. The results compared to 

other algorithms demonstrate the effectiveness of the MOFOA with knowledge-guided search in 

solving the multi-objective MSRCPSP. 
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1. Introduction 

The resource-constrained project scheduling problem (RCPSP) is an intractable NP-hard optimization 

problem in the fields of operations research and management science [1]. The RCPSP is to schedule a set 

of tasks with precedence constraints under the limited resource availability [2]. During the past few 

decades, the focus has been primarily on developing effective methods to obtain optimal solutions for the 
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