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Research on Gray-scale Image Restoration Based on Neuron
Suprathreshold Aperiodic Stochastic Resonance Mechanism

XIANG Xue-qin'', FAN Ying-le"', PANG Quan'’, XUE Ling-yun"”
Y (Institute of Biomedical Engineering and Instrument, Hangzhou Dianzi University, Hangzhou 310018)
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Abstract As to typical noisy image restoration methods, noise is regarded as a disturbed source. As long as noise becomes
strong and image signals become weak, it is difficulty to restore noisy image because of the limitation of these methods.
Based on theory of suprathreshold aperiodic stochastic resonance in Hodgkin-Huxley model, a new self-adaptive adjusting
adding optimum noise image restoration method is proposed. Results indicate that, as to the restoration effect of gray-scale
noisy image, especially strong noisy image, this new method is better than other typical methods used. Thus, this study
suggests a new approach in engineering application where under strong noise background, such as image restoration and
target identification, given that this new method is of good robustness.
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Fig. 1 Adaptive optimum stochastic

resonance system
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of restoration results
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Fig. 4 Plot of PSNR of Lena and cameraman noisy image

vs additive noise for different intensity
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Tab.1 Statistics of PSNR of restoration image Mg dB
I {E 9E P A 08 I A7

25 D =100 D =200 D =300 D =100 D =200 D =300 D =100 D =200 D =300
Lena 17.22 11.56 8.16 18.75 13.50 9.98 15. 41 14. 45 14. 07
cameraman 17. 14 11.58 8.12 18.32 13.27 9.95 13.63 12.71 12.27
chip 17.19 11. 49 8. 15 18.29 13.22 9.95 15.56 14. 62 14.21
crowd 17. 49 11. 63 8.10 18.85 13.39 10. 09 13.18 12.35 12.03
brain 17. 44 11. 64 8. 11 19.02 13. 40 9.96 9.70 8.55 8.25
nut 17. 49 11. 60 8.09 18.74 13.39 10. 01 12.39 11.33 10. 99
moon 17. 66 11. 62 8. 15 19.61 13.58 10. 14 7.96 7.69 7.55
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