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Low illumination color image enhancement based on
dynamic bistable stochastic resonance

GAO Wen" , XIAO Hai-feng
(School of Electrical Engineering s Xi'an Aeronautical University s Xi'an 710000 China)

Abstract: A dynamic bistable stochastic resonance algorithm is proposed to solve the problem of non-
uniform low illumination image enhancement. Based on the bistable stochastic resonance model, the
noise energy in the image is transferred to the low illumination area, which can effectively enhance the
brightness of the low illumination image. In the research process, the iterative threshold of low-illu-
mination pixel is set to avoid the excessive enhancement in high-luminance areas, which can ensure the
image has better visual perception. Perceived Quality Assessment (PQA) and Luminance Order Error
(LOE) are used as the evaluation index of image quality. Through comparative experiments, it is
found that the PQA value of the designed algorithm is closest to 10, which enhances the image quality
best, while the LOE value is between 67 and 204, and the image nature is the best.

Key words: stochastic resonance; image enhancement; low illuminance images
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Tab.l1 PQA results for different methods

Methods HE MSRCR NPEA  Our method

®) Fig.3 5.83 7.59 9.22 9.07
Fig.4 5.77 8.43 8.08 9.44
Fig.5 7.29 8.28 8.70 8.99
Fig.6 6.64 7.30 7.97 8.25
Fig.7 7.25 7.78 8.56 9.02

(c) () Fig.8 7.31 8.15 7.81 9.37
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