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Abstract: As Retinex algorithm usually has the problems of halo artifacts,color distortion, high noises
and poor details in a low-illumination night color image, this paper proposes a novel Retinex enhance-
ment algorithm based on Markov Random Fields (MRF) to enhance the visibility of single image.
This algorithm uses the linear guided filter to estimate image illumination component in HSV (Hue
Saturation Value) color space. The reflection image can be obtained through MRF model, and the
night color image can be enhanced after color restoration and brightness correction. Compared with
the original images, the experimental results demonstrate that the mean value (luminance) of image
restored by proposed method has increased more than 2 times, and the evaluation indexes such as
standard deviation, entropy, the Peak Signal and Noise Ratio(PSNR) and so on have increased more
than 5%. Compared with other Retinex algorithms . the effect of enhancement of this algorithm is
more remarkable in halo effect elimination, noise suppression and detail preservation.
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Tab.1 Objective evaluation for figure 1

¥E i ifEE 2% vl EPI
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MSR 150.425 1 35.954 9 6.9998 1.127 8
MSRCR  132.586 6 33.8022 6.9558 1.1213
Michael Elad 103,787 5 35.5658 7.047 1 1.498 0
AP 121.7676 41.8280 7.078 6 1.4957

(a) JRR

(a)Original image

(b) SSR %3k 4b L 45 R
(b)Results of SSR algorithm

() MSR R EALFE 2R
(c)Results of MSR algorithm

(d) MSRCR %7k 4b 3 25 3
(d)Results of MSRCR algorithm

(e) Michael Elad % 3% kb 38 25 5
(e)Results of Michael Elad algorithm

(DA LR B Ak P25 R
(D) Results of proposed algorithm

BT BerEl PR T RO T

Fig. 1 Comparison of enhancement effects for night time image 1
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Fig. 2 Comparison of enhancement effects for night time image 2

() Results of proposed algorithm
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(a)Original image (b)Image with noise (c)Image with noise and shadow (d)Results of SSR algorithm
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(e)Results of MSR algorithm (D Results of MSRCR  (g)Results of Michael Elad  (h)Results of proposed

algorithm algorithm algorithm
3 XL AR e B L L

Fig. 3 Comparison of enhancement effects for simulated image
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Objective evaluation for figure 2
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Tab. 3 Objective evaluation for figure 3
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