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Particle swarm optimization with multiple adaptive
mechanisms for optimization in dynamic environments

Babak Nasiri; Danial Yazdani; MohammadReza Meybodi

Abstract

In many optimization problems in real world, objective function or constraints of problem can be
change during time, so optima value of these problems also can be change. If each of these undefined
events is considered in optimization, this problem is called dynamic. With respect to dynamic
environments conditions, algorithms which were designed for optimization in these environments have
some principles that distinguish them from algorithms designed in static environment. In this paper, a new
algorithm for optimization in dynamic environments is proposed based on particle swarm optimization. It
uses multiple mechanisms for adaptation such as adaptation of quantum cloud radios around optimum
peak, self-adaptation of active swarm number and increasing local search ability around best found peak
by adaptation of quantum location. The results of the proposed approach were evaluated on moving peak
benchmarks, which currently are the best known criterion for evaluation in dynamic environments, and
were compared with results of multiple valid algorithms. Results show high efficiency of proposed
algorithm in comparison with other algorithms.
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Algorithm : Proposed PSO
For each swarm i
For each Particle j

initialize Xij» Vij

Pbesti,j = Xij
endfor
Gbest =arg Prgllsg‘ f (Pbesti‘ i )
endfor
Initialize Test_point
repeat:

for each swarm i
for each particle j
Update X;;(t+)) and Pbest; j(t+")
endfor
Ghbest =arg Pr;r!isr‘l‘ f (Pbesti‘ i )

endfor
for each swarm i
For cnt=) to Try_number
Update Q;; based on equation
If f(Qi;) > f(Gbest)) THEN
Gbesti = Qi,j
Endfor
Endfor
Update rgquq based on equation ¥
Evaluate Test_point
IF new value is different from last iteration THEN
Reinitialize reguq
Reevaluate each particle attractor
Update swarm attractor
Execute exclusion and anti convergence[1]
until stopping criterion is met
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