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ABSTRACT

Scheduling is a vital element of manufacturing processes and requires optimal solutions under unde-
termined conditions. Highly dynamic and, complex scheduling problems can be classified as np-hard 
problems. Finding the optimal solution for multi-variable scheduling problems with polynomial computa-
tion times is extremely hard. Scheduling problems of this nature can be solved up to some degree using 
traditional methodologies. However, intelligent optimization tools, like BBAs, are inspired by the food 
foraging behavior of honey bees and capable of locating good solutions efficiently. The experiments on 
some benchmark problems show that BBA outperforms other methods which are used to solve scheduling 
problems in terms of the speed of optimization and accuracy of the results. This chapter first highlights 
the use of BBA and its variants for scheduling and provides a classification of scheduling problems with 
BBA applications. Following this, a step by step example is provided for multi-mode project scheduling 
problem in order to show how a BBA algorithm can be implemented.

INTRODUCTION

Scheduling, a complex optimization problem is an area of research that needs improvement using new 
methods and approaches. Solving this problem, which has a huge number of constraints; within acceptable 
levels of time and precision is a challenge. Scheduling problems can be solved up to some degree using 
traditional engineering models, algorithms, heuristics and meta-heuristics. Hence, methods employed 
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by living creatures in order to solve their problems for survival in nature; are inspiring researchers in 
many different ways which help to develop models for solving daily life problems. Optimization is one 
of the prominent fields where natural systems are providing foresight to generate acceptable solutions 
(Pham et al., 2005; Karaboga and Akay 2010).

Various natural systems (social insect colonies) such as bees or bacteria (Escherichia coli bacteria) 
indicate that very simple individual organisms can create systems which are able to perform highly com-
plex tasks by dynamically interacting with each other and adopting social foraging behavior (Teodorovic 
et al., 2006; Tang, Nouri, and Motlagh, 2011). In recent years, a noticeable pattern has been observed 
in the area of academic scheduling where many complex problems were efficiently solved using the 
principles of meta-heuristics (Teoh, Wibowo, and Ngadiman, 2015). For instance, as an evolutionary 
computational approach, Passino (2002) is inspired by the foraging behavior of Escherichia coli bacteria 
in human intestines. Here, the bacterium striving to maximize the energy gained per unit of foraging 
time is seen as an optimization process (Passino, 2002). Tang, Nouri, and Motlagh, (2011) adapted this 
approach to the machine cell formation problem.

A recent algorithm based on the interesting breeding behavior such as brood parasitism of certain 
species of cuckoos combined with the Lévy flight behavior of some birds and fruit flies, is an example 
of this kind (Yang and Deb, 2009). Cuckoo Search Algorithm is thought to be a new and efficient pop-
ulation-based heuristic evolutionary algorithm for solving optimization problems with the advantages 
of simple implementation and few control parameters (Nguyen, Vo, and Truong, 2014). It is applied 
to the problems of hybrid flow shop scheduling (Marichevlam, Prabaharan, and Yang, 2014; Dasgupta 
and Das, 2015), short-term hydrothermal scheduling (Nguyen, Vo, and Truong, 2014; Nguyen and Vo, 
2015; Nguyen and Vo, 2016), multi-objective scheduling (Chandrasekaran and Simon, 2012; Akbari 
and Rashidi, 2016) and 2-machine robotic cell scheduling (Majumder and Laha, 2016).

Fireflies are creatures which have also affected researchers with their bioluminescence abilities. The 
flashing light of fireflies attract mating partners (communication) and potential prey, and this light is 
formulated in such a way that it is associated with the objective function to be optimized (Yang, 2009). 
The researchers idealized some of the flashing characteristics of fireflies to develop a firefly inspired 
algorithm to solve optimization problems (Gandomi, Yang and Alavi, 2011; Ritthipakdee et al., 2014).

In another study, by using the navigation method of moths in nature which is called transverse orienta-
tion, the moth-flame optimization method is developed (Mirjalili, 2015). This method is also called moth 
swarm optimization and mimics to the orientation of moths towards moonlight to solve the constrained 
Optimal Power Flow problem (Mohamed et al., 2017).

Besides, the Bat Algorithm introduced to literature by Yang (2011) is inspired by the echolocation 
property of bats. This property is a type of sonar that guides bats in their flying and hunting behavior 
and provides them to move and distinguish different types of insects even in complete darkness (Yang, 
2010). Topal and Altun introduced the dynamic virtual bat algorithm using only two bats to find the 
optimal solution (2016). Chakri et al., (2017) developed the directional bat algorithm to overcome 
premature convergence that can occur due to the low exploration ability of the standard bat algorithm. 
Some problems solved using bat algorithms are optimization problems (Yılmaz and Küçüksille, 2015), 
neural networks (Jaddi, Abdullah, and Hamdan, 2015), process planning (Wang et al., 2015), planning 
the sports training sessions (Fister et al., 2015), and visual tracking (Gao et al., 2016a).

Furthermore, the most recent bio-inspired algorithms are flower pollination algorithm (Yang, 
Karamanoğlu, and He, 2014) developed for applications in the domain of global optimization problems 
with multiple diverse criteria and multiple objectives and artificial plant algorithm (Cui and Cai, 2013) 



 

 

21 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/application-and-evaluation-of-bee-based-

algorithms-in-scheduling/191769

Related Content

A Simulation-Optimization Approach for the Production of Components for a Pharmaceutical

Company
Nicolas Zufferey, David Dal Molin, Rémy Glardonand Christos Tsagkalidis (2018). Handbook of Research

on Applied Optimization Methodologies in Manufacturing Systems (pp. 269-283).

www.irma-international.org/chapter/a-simulation-optimization-approach-for-the-production-of-components-for-a-

pharmaceutical-company/191782

The Role of Total Productive Maintenance in Group Technology to Achieve World-Class Status
Hassan Farsijani, Mohsen Shafiei Nikabadiand Fatemeh Mojibian (2012). International Journal of Applied

Industrial Engineering (pp. 25-35).

www.irma-international.org/article/the-role-of-total-productive-maintenance-in-group-technology-to-achieve-world-class-

status/93013

The Use of Optimal Control Theory as a Benchmarking Tool in Production-Inventory Systems
Paulo Nocera Alves Jr.and Elmer Pablo Tito Cari (2018). Handbook of Research on Applied Optimization

Methodologies in Manufacturing Systems (pp. 284-308).

www.irma-international.org/chapter/the-use-of-optimal-control-theory-as-a-benchmarking-tool-in-production-inventory-

systems/191783

An Efficient VBA Spreadsheet Algorithm and Model for the System Optimum Traffic Assignment
Jae-Dong Hong, Yuanchang Xieand Ki-Young Jeong (2012). International Journal of Applied Industrial

Engineering (pp. 36-52).

www.irma-international.org/article/an-efficient-vba-spreadsheet-algorithm-and-model-for-the-system-optimum-traffic-

assignment/93014

Reserve Capacity of Mixed Urban Road Networks, Network Configuration and Signal Settings
Masoomeh Divsalar, Reza Hassanzadeh, Iraj Mahdaviand Nezam Mahdavi-Amiri (2017). International

Journal of Applied Industrial Engineering (pp. 44-64).

www.irma-international.org/article/reserve-capacity-of-mixed-urban-road-networks-network-configuration-and-signal-

settings/173695

http://www.igi-global.com/chapter/application-and-evaluation-of-bee-based-algorithms-in-scheduling/191769
http://www.igi-global.com/chapter/application-and-evaluation-of-bee-based-algorithms-in-scheduling/191769
http://www.irma-international.org/chapter/a-simulation-optimization-approach-for-the-production-of-components-for-a-pharmaceutical-company/191782
http://www.irma-international.org/chapter/a-simulation-optimization-approach-for-the-production-of-components-for-a-pharmaceutical-company/191782
http://www.irma-international.org/article/the-role-of-total-productive-maintenance-in-group-technology-to-achieve-world-class-status/93013
http://www.irma-international.org/article/the-role-of-total-productive-maintenance-in-group-technology-to-achieve-world-class-status/93013
http://www.irma-international.org/chapter/the-use-of-optimal-control-theory-as-a-benchmarking-tool-in-production-inventory-systems/191783
http://www.irma-international.org/chapter/the-use-of-optimal-control-theory-as-a-benchmarking-tool-in-production-inventory-systems/191783
http://www.irma-international.org/article/an-efficient-vba-spreadsheet-algorithm-and-model-for-the-system-optimum-traffic-assignment/93014
http://www.irma-international.org/article/an-efficient-vba-spreadsheet-algorithm-and-model-for-the-system-optimum-traffic-assignment/93014
http://www.irma-international.org/article/reserve-capacity-of-mixed-urban-road-networks-network-configuration-and-signal-settings/173695
http://www.irma-international.org/article/reserve-capacity-of-mixed-urban-road-networks-network-configuration-and-signal-settings/173695

