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Abstract: To address image distortion, texture loss, and low brightness in nighttime fog scenes, this

paper proposes a nighttime defogging algorithm based on a dark point light source model. The dark

point light source model was first constructed and the degraded image was processed by an algorithm

that utilizes both bilateral filtering and limited contrast adaptive histogram equalization. Then, the

defogging image was obtained by combining with the atmospheric scattering model. The experimental

results show that this algorithm has a fast processing speed, a better effect of nighttime fogging, and a

certain degree of improvement in terms of contrast, average gradient, and information entropy when

compared with the contrast algorithm. This model can therefore effectively address image distortion,

texture loss, and low brightness of fogging images.

Key words: nighttime fog removal, dark point light source model, combined bilateral filtering, limited

contrast adaptive histogram equalization, atmospheric scattering model
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Fig.1 The implementation of the proposed method
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Fig.3 Estimation process of transmittance distribution
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Fig4 Comparison of experimental results for different method
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Table 1 Evaluation of the results in Fig.4

Index Algorithm Fig.1 Fig.2 Fig.3 Fig.4
HEY 7.3539 6.9861 6.9447 6.5511
Zhang¥ 7.0074 6.6843 6.8380 6.4599
. Lit 6.2890 5.8723 6.4657 5.4543
Proposed 7.5694 6.7746 7.0220 6.6502
HE 0.0646 0.0693 0.0521 0.0415
Zhang!*! 0.0491 0.0519 0.0471 0.0311
AG Lit 0.0272 0.0276 0.0288 0.0161
Proposed 0.0653 0.0707 0.0535 0.0457
HE 0.1745 0.1709 0.1346 0.1059
Zhang!*! 0.1565 0.1622 0.1528 0.1217
Contrast Lit 0.1129 0.0913 0.1183 0.0875
Proposed 0.1823 0.1754 0.1562 0.1238
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