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Bistable stochastic resonance mechanism and its application
to the image restoration

1 . 1 Coxel) 2
Chen Ke" | Fan Yingle" | Li Yi'"?
Y (Institute of Biomedical Engineering and Instrument, Hangzhou Dianzi University, Hangzhou 310018 China)
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Abstract: The restoration of the image with strong noise has been playing a key role in improving the visual effects of the
image, furthermore, enhancing the performance of the image analysis or processing. This paper studied the aperiodic
response of the stochastic resonance in the bistable nonlinear system. Then, by using of the multi-directional Hilbert
scanning method, the two-dimensional gray image was converted to several one-dimensional and aperiodic signal sequences,
which maintained the space correlation of the image pixels. Finally, the restoration of the gray image with strong noise was
achieved by using the stochastic resonance synergy of the bistable system image signals and noise. The experimental results
showed that the image restoration method based on the stochastic resonance could effectively suppress the noise and make
the image recurrent well in detail. Especially in the low SNR cases, this method was obviously superior to the traditional
methods of image restoration in the aspects of the SNR improvement and gray hierarchy.
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Fig.3 Aperiodic and continuous response of bistable system
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