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Cellular Artificial Bees Colony Optimization Algorithm

for Dynamic Environments
Nahid Shayeganpour; Mohammad Reza Meybodi

ABSTRACT

Problems optimization in dynamic environment has attracted a growing interest from the swarm intelligence
in recent years due to its importance in real worlds optimization problems. Swarm intelligence is a new area of
research concerned with studying and modeling the behavior of social insects, such as ants and bees, and using
these models for problem solving and search. Artificial bee colony (ABC) algorithm is an optimization algorithm
based on the intelligent behavior of honey bee swarm. In this paper, a new ABC algorithm called cellular ABC
for dynamic environments is proposed. The proposed cellular ABC is obtained by combining artificial bee
colony and cellular automata (CABC). Cellular automata make up of cells like points in a lattice or like squares
of checker boards and it follows a simple rule. Bees are distributed randomly among the cells of the cellular
automaton that each bee is allocated to one cell by local interaction with the bees in the neighboring cells, try to
find the solutions in the dynamic environment. The proposed algorithm is used for optimizing dynamic functions
such as moving peaks and oscillating peaks that tries to bridge the gap between very complex, hard to
understand real world problems and all too simple toy problems and the result produced by CABC, evaluation
algorithm, EA based on memory such as variance, mindist, SOS and RPSO, mQSO, Adaptive mQSO have been
compared. The experimental result obtained showing the effective and robust performance of the proposed
CABC to other methods.
KEYWORDSS
warm Intelligence, Artificial Bee Colony, Dynamic Environment, Cellular Automata
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\ Begin

v Initialize the solution population X;; iy sy ju.p

v Evaluate population

f cycle =

o Repeat

# Generate new solutions v; for the employed bees using (1) and evaluate them
v Keep the best solution between current and candidate

A Select the visited solution for onlooker bees by their fitness

4 Generate new solutions v; for the onlooker bees using (1) and evaluate them
y- Keep the best solution between current and candidate

v\ Determine if exist an abandoned food source and replace it using an scout bee
\v Save in memory the best solution so far

\Y cycle = cycle +

¥ Until cycle = MCN

6 End
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procedure Cellular Automata
begin

repeat

for every cell i in cellular automata do in parallel
update state of cell iaccording to rule R
endfor

until termination condition is met

end
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Initialize the CAC
Do
For Each cell do in parallel
For each bee in cell
Calculate fitness value of the bee
End For
For each bee
Produce a modification on the Position of the bee (Moore or von Neumann
Neighborhood)

End For
End For

For each bee

Calculate probability value of the bee Pb
End For
Use Sharing function model Roulette Wheel Selection
For Each cell do in parallel

For each bee

Produce a modification on the Position of the bee (Moore or von Neumann
Neighborhood)

End For

End For

/* moves Scouts */
If a position cannot be improved through Limit of cycle
Generate a randomly uniform Position
End If
While maximum iterations OR minimum error criteria is not attained
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