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Particle Swarm Optimization Based on Opposition-based
Learning and Quantum Optimization
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Abstract: In order to overcome the drawback of standard particle swarm algorithm which is easy to fall into local
optimum, an improved particle swarm optimization algorithm is proposed combined with quantum optimization and
opposition-based learning. There are three aspects that improve the quantum particle swarm algorithm performance.
the initialization of population, population jumps and the best individual in the population of the local improvement.
The improved algorithm can effectively avoid particle swarm into local optimum and accelerated population to the
optimal position of the convergence. The numerical experiments show that the hybrid algorithm has high
performance in different function optimization
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Begin

n=population size; P=current population;

OP=the opposite population of P’ ;

Po=opposite probability;

best_fitness_value_so_far=the fitness value of the best
particle found by all particles so far;

VTR=value to reach;

Maxnrc =maximum number of function calls (NFC)' ;

While (best_fitness_value_so_far>>VTR and

NFC<{=Maxnzc)

If (rand (0, 1) <<Po)

Update the interval boundaries[ L} ,U’ Jin current popu-
lation;

Fori=1ton

Calculate fitness value of each particle in OP;
Select n fittest particles in P and OP as a new population;
Update pBest, gBest if need;
For end;
Else
For each particle Pi
Fi=rand (0, 1); F2=rand (0, 1);
U=rand (0, 1);
P=(F1 * Pid+F2 % Pgd)/(F1+F2);
f(rand>0. 5)
. Xid=P—beta * abs(mbestid—Xid) * In(1/u);
Else
Xid=P++beta * abs(mbestid— Xid) * In(1/u);
Update pBesti, gBest if needed;
For end;
While end;
End;
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