
 

Accepted Manuscript

Hybrid Discrete Artificial Bee Colony Algorithm with Threshold
Acceptance Criterion for Traveling Salesman Problem

Yiwen Zhong, Juan Lin, Lijin Wang, Hui Zhang

PII: S0020-0255(17)30274-8
DOI: 10.1016/j.ins.2017.08.067
Reference: INS 13072

To appear in: Information Sciences

Received date: 21 January 2017
Revised date: 15 August 2017
Accepted date: 20 August 2017

Please cite this article as: Yiwen Zhong, Juan Lin, Lijin Wang, Hui Zhang, Hybrid Discrete Artificial Bee
Colony Algorithm with Threshold Acceptance Criterion for Traveling Salesman Problem, Information
Sciences (2017), doi: 10.1016/j.ins.2017.08.067

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/10.1016/j.ins.2017.08.067
http://dx.doi.org/10.1016/j.ins.2017.08.067


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Hybrid Discrete Artificial Bee Colony Algorithm with
Threshold Acceptance Criterion for Traveling Salesman

Problem

Yiwen Zhonga,∗, Juan Lina,b, Lijin Wanga, Hui Zhangb

aCollege of Computer and Information Science, Fujian Agriculture and Forestry University,
Fuzhou, 350002 China

bDepartment of Computer Engineering and Computer Science, University of Louisville,
KY, 40217 USA

Abstract

Artificial bee colony (ABC) algorithm, which has explicit strategies to balance

intensification and diversification, is a smart swarm intelligence algorithm and

was first proposed for continuous optimization problems. In this paper, a hybrid

discrete ABC algorithm, which uses acceptance criterion of threshold accepting

method, is proposed for Traveling Salesman Problem (TSP). A new solution

updating equation, which can learn both from other bees and from features of

problem at hand, is designed for the TSP. Aiming to enhance its ability to escape

from premature convergence, employed bees and onlooker bees use threshold ac-

ceptance criterion to decide whether or not to accept newly produced solutions.

Systematic experiments were performed to show the advantage of the new solu-

tion updating equation, to verify the necessity of using non-greedy acceptance

strategy for keeping sufficient diversity, to compare different selection schemes

for onlooker bees, and to analyze the contribution of scout bee. Comparison ex-

periments performed on a wide range of benchmark TSP instances have shown

that the proposed algorithm is better than other ABC-based algorithms and is

better than or competitive with many other state-of-the-art algorithms.
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