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Quantum ant colony optimization based on Bloch spherical search

Li Panchi, Wang Haiying
(School of Computer & Information Technology, Northeast Petroleum University, Daqging 163318)
Abstract

To enhance the optimization efficiency of ant colony algorithms, a quantum ant colony optimization algorithm
based on Bloch spherical search is proposed. When this algorithm works, ants’ locations are encoded by the qubits
described on the Bloch sphere, the ants’ target locations are determined according to the selected probability con-
structed by the pheromone and the heuristic information, and the ants’ movement is realized with the rotation of the
qubits on the Bloch sphere. To avoid premature convergence, the mutation is performed with the Hadamard gates.
The pheromone and the heuristic information are updated in the new location of ants. The simulation results show
that the proposed algorithm is superior to other quantum intelligent optimization algorithms in both the search capa-
bility and the optimization efficiency.

Key words: ant colony optimization, quantum ant colony optimization, Bloch spherical coordinates, Bloch

spherical search, algorithm design
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