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Hybrid Optimization Algorithm based on Foraging Behavior of Honey Bee for Dynamic Environments
Nahid Shayeganpour; Mohammad Reza Meybodi

ABSTRACT

Recently there has been increased interest in swarm intelligence applied to changing optimization problems.
Swarm intelligence models the population of interacting agents or swarms that are able to self organize. Ant
colonies, bird flocking, animal herding, bacterial molding and bees swarming is a typical example of a swarm
system. Bee swarm optimization (BSO) has been shown to perform well for many static problems. However,
many real world problems are dynamic in the sense that the global optimum location and value may change with
time. In this paper presents an enhanced artificial bee colony (ABC) optimization algorithm which is called the
hybrid artificial bee colony(HABC) optimization for solving the dynamic environment problems. The proposed
approach is based on combining ABC and bee algorithm. The HABC leads in the concept of universal
gravitation to the movement of bees in the ABC, and it successfully increases the local exploration ability of the
ABC and that ranks solutions in order to inserting random immigrants in the bee algorithm, and it effectively
increases the global exploration capability of the bee algorithm. Two benchmark functions (moving peaks and
oscillating peaks) are simulated in the experiments in order to compare the accuracy, quality of the EA based on
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memory such as variance, mindist, SOS, RPSO, mQSO, Adaptive mQSO and HABC. The experimental results
manifest the superiority in accuracy of the proposed HABC to other methods.
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v.Initialize population of solution Xj; i4 sy, ju.p
y.Evaluate the population
y.cycle=\

Repeat
f.For the employed bees by v;; using (1) and evaluate them

o.Produce new solutions
¢.Apply the greedy selection process
v.Calculate probability values P;; for the solution x;; by (¥)




A.Produce new solutions v;; for the onlooker from the solution x;; selected depending

on and evaluate P;; them
1. Apply the greedy selection process

\-.Determine the abandoned solution for scot, if exists replace it with a new
randomly produced solution x;; by (¥)

vY.Memorize the best solution achieved so far

yv.cycle=cycle+\;

Until cycle=MCN
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y. Initialize population with random solutions.
v. Evaluate fitness of the population.
v. While (stopping criterion not met)

//[Forming new population.
f. Select sites for neighbourhood search.

o. Recruit bees for selected sites (more bees for best e sites) and evaluate

fitnesses.
#. Select the fittest bee from each patch.

v. Assign remaining bees to search randomly and evaluate their fitnesses.
A. End While.
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Initialize n scout bees with random solutions.
Do
For each bee in colony
Calculate fitness value of the bee f,
End For




For each bee
Produce a modification on the Position of The bee
End For
Apply the greedy selection process
Apply the ranking evaluation bees(Then the array will be reordered based on the evaluation from
the higher to the lower Value)
The m sites will be selected randomly (the best evaluation to m scout bee) from n
Recruit Bees for the selected sites and evaluate the fitness of the sites Number of bees(nep) will be
selected randomly to be senttoe
Sites and choosing nsp bees randomly which their number is less than nep,to be sent to m-e sites
For each recruit bee
Produce a modification on the Position of the bee
End For
Apply the greedy selection process
Choosing the best bee from each site (the highest fitness) to form the next bee population
Assign remaining bees to search randomly and evaluate their Fitnesses.
While maximum iterations OR(stopping criterion not met)
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