Accepted Manuscript
Title: NeSS: A Modified Artificial Bee Colony Approach
Based on Nest Site Selection Behavior

Authors: Unchalisa Taetragool, Booncharoen Sirinaovakul,
Tiranee Achalakul

PII: S1568-4946(18)30382-X

DOI: https://doi.org/10.1016/j.as0c.2018.06.048
Reference: ASOC 4964

To appear in: Applied Soft Computing

Received date: 20-1-2017

Revised date: 21-6-2018

Accepted date: 22-6-2018

Please cite this article as: Taetragool U, Sirinaovakul B, Achalakul T, NeSS: A Modified
Artificial Bee Colony Approach Based on Nest Site Selection Behavior, Applied Soft
Computing Journal (2018), https://doi.org/10.1016/j.as0c.2018.06.048

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.asoc.2018.06.048
https://doi.org/10.1016/j.asoc.2018.06.048

NeSS: A Modified Artificial Bee Colony Approach Based on Nest
Site Selection Behavior

Unchalisa Taetragool*, Booncharoen Sirinaovakul, Tiranee Achalakul
Department of Computer Engineering, Faculty of Engineering

King Mongkut’s University of Technology Thonburi

Bangkok 10140, Thailand

t.unchalisa@gmail.com

Graphical abstract

Role Changing Diagram for Honeybees

Sdk)<e

[ Explorer |\ ___—Sik)=¢, B <o, & L (ky=0
| Bees(B) K -7 < /

‘ Bees K : respe { Committed |/
Ipm  / \ = \
— [ Resting | ‘ . TeZ P N 3
> - J - -
| Bees(B,) | — Pe—— Observer |
/ o !
. Bees(B,) |

e
Lk =0

Highlights
e We propose an optimization algorithm based on bees’ nest-site selection behavior.
e We validated the algorithm performance on the traveling salesman and clustering
problems.

e A quorum mechanism provides the stopping criterion instead of maximum cycle
number.

e The convergent speed was gained without reduction in solution quality.
e The results show promising performance in solving combinatorial problems.

Abstract

This paper proposes a new version of the Artificial Bee Colony (ABC) optimization algorithm
based on the natural nest-site selection behavior of honey bee swarms. The algorithm offers
three advantages. First, the responsibility of bees in the proposed algorithm is dynamic,
meaning that bee agents may change states (explorer, resting, observer, and committed) during
the execution. New feasible solutions are randomly generated in every iteration by varying the
numbers of bee agents, thus introducing diversified candidate solutions into the solution space.
Second, each bee records its own satisfaction with each nest-site and this satisfaction value is
added to the quality measure for the nest site, allowing lower quality nest sites to be retained
as candidate solutions and again providing greater diversity. Third, a quorum mechanism
provides the stopping criterion, instead of the maximum cycle number (MCN). This
mechanism helps the algorithm to converge more quickly. Experiments on the traveling
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