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Quantum ant colony algorithm for continuous space optimization
LI Pan-chi»2, LI Shi-yong!

(1. Department of control science and engineering, Harbin institute of technology, Harbin Heilongjiang 150001, China;
2. Department of computer science, Daqing petroleum institute, Daqing Heilongjiang 163318, China)

Abstract: To tackle the shortcoming of ant colony optimization which can only be applied to discrete problems and
hold a slow convergence rate, a novel method for solving optimization problems in continuous space is presented. In this
algorithm, each ant carries a group of quantum bits which represent the position of the ant. Firstly, the target where the ant is
going to move is selected according to the selection probability based on pheromone information and heuristic information.
Secondly, quantum bits of the ant are updated by quantum rotation gates so as to enable the ant to move. Some quantum
bits are mutated by quantum non-gate so as to increase the variety of ant positions. Finally, pheromone information and the
heuristic information are updated according to the new position of each ant arrived at. In this algorithm, both probability
amplitudes of a quantum bit are regarded as position information belonging to an ant, a double searching space is acquired
for ant colony which hold the same number of ants. At last, the availability of the algorithm is illustrated by two application

examples of function optimization and weight optimization of neural networks.
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Table 1 Comparison of optimizing results on
function extremum (The average

of twenty experiments)
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Fig.2 Comparison of convergence curves
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Fig. 6 Comparison of convergence curves
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