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Abstract: Aiming at the shortcoming of optimization problems in continuous space based on ant colony
optimization which is easy to fall into local optimums and has a slow convergence rate, a novel quantum
ant colony optimization algorithm is presented. In this algorithm, each ant position is represented by a
group of quantum bits; a new quantum rotation gates are designed to update the position of the ant so as
to enable the ant to move. Some quantum bits are mutated by quantum non-gate so as to increase the vari-
ety of ant positions. It not only proves the convergence of the proposed algorithms through theoretical a-
nalysis, but also demonstrates that the algorithm can double searching space, maintain better population
diversity, rapider convergence speed and global optimal ability than the classical ant colony algorithm hy
simulation experiments.
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