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Fuzzy Image Enhancement Based on Dual Chaotic Quantum
Particle Swarm Algorithm
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Zhengzhow , Henan 450044, China)

Abstract Aiming at the problem in fuzzy image enhancement, we proposed a dual chaotic quantum particle swarm
optimization algorithm. Firstly, an additional contraction expansion factor is added to the quantum particle swarm to
dynamically change the search boundary. Then the dual chiotic quantum mechanism system uses two different chaotic
mechanisms to independently search in the search space, and according to the distance between the optimal points
obtained with two mechanisms, the search space is narrowed and the true optimal value can be got. Incomplete Beta
function is adopted finally to astablish the relationsip between the dual chaotic quantum particle swarm optimization
and fuzzy image enhancement recovery relationship. The experimental simulation shows a clear recovery effect of the
proposed algorithm, and the overall visual effect of the image is fairly good. In comparison with other algorithms, the
histogram shows that the proposed algorithm results in evenly distributed gray values and can significantly improve
the signal-to-noise ratio.
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Fig.1 Comparison of restoration effect and histogram different algorithms a Gaussian fuzzy image. (a) Gaussian fuzzy
image and histogram; (b) immune restoration; (c) artificial neural network restoration; (d) gene restoration;

(e) PSO restoration; (f) QPSO restoration; (g) DCQPSO restoration
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Fig. 2 Comparison of restoration effect and histogram with different algorithms for a Gaussian and saltperpper noise fuzzy

image. (a) Gaussian fuzzy image and histogram; (b) immune restoration; (c) artificial neural network restoration;

(d) gene restoration; (e) PSO restoration; (f) QPSO restoration; (g) DCQPSO restoration
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Table 1 Comparison of ISNR

Algorithm ISNR /dB
Immune algorithm 10.9723
Artificial neural network algorithm 10. 3021
Genetic algorithm 9. 3457
PSO 10. 3247
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DCQPSO 14. 3496
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Table 2 Comparison of processing time

Algorithm Time /s
Immune algorithm 5.3890
Artificial neural network algorithm 3.3482
Genetic algorithm 3.2764
PSO 2. 8091
QPSO 2.5739
DCQPSO 1. 3069
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