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Bloch Coordinates-Based Quantum Particle Swarm Optimization Algorithm and Its Application

LI Pan-Chi, WANG Hai-Ying
(School of Computer & Information Technology, Northeast Petroleum University, Daqing 163318, China)

Abstract: To |mprove the efficiency of particle swarm optimization, a quantum particle swarm optimization algorithm is
proposed on the ba5|s of analyzing the search process of particle swarm optimization algorithm. In the proposed
algorithm, particles are endoded by qubits described on the Bloch sphere, each particle occupy three locations of the
search space, and each location represents a optimization solution. By employing the search method of general PSO to
adjust the two parameters of qubit, the qubits rotation are performed on the Bloch sphere, which can simultaneously
update three loations occupied by a qubit and quickly approach the global optimal solution. The experimental results of
standard test function extreme optimization and fuzzy controller parameters optimization show that the proposed
algorithm is superior to other similar algorithm in optimization ability and optimization efficiency.

Key words: quantum computation; particle swarm optimization; Bloch coordinates; algorithm desigh
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