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Abstract The classical dark channel prior defogging algorithm easily loses image details. Alternatively, the
defogging algorithm based on edge-preserving filtering can effectively protect image details; however, it is time-
consuming. Aiming at the aforementioned problems, this paper proposed an adaptive exponentially weighted moving
average filtering algorithm that protected image edge details while taking less time. Combined with an improved
dark channel, this method achieved fast and precise defogging. First, the improved dark-channel algorithm was
applied to obtaining a rough distribution of atmospheric transmittance. Second, the transmittance was optimized by
employing the adaptive exponentially weighted moving average filtering algorithm. Subsequently, the transmittance
of the bright region was repaired to avoid color distortion. Finally, the defogged image was processed using the
transformation of the atmospheric scattering model. The experimental results show that the proposed algorithm has
a high execution speed; moreover, the defogged image processed using the proposed algorithm has good
performance under the following three nonreference objective evaluation indexes: effective edge intensity, color
reproduction ability, and structural information.
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Fig. 8 Comparison of results of four-group experiments. (a) Original image; (b) Tarel algorithm;

(c) bilateral filtering algorithm; (d) guide filtering algorithm; (e) proposed algorithm
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Table 2 Comparison of time consumption of different defogging algorithms s

Image size /pixel Tarel algorithm

Bilateral filtering algorithm  Guide filtering algorithm

Proposed algorithm

440 X440 1.3390 2.4920 0.4512 0.2010
600 X400 1.5830 3.1510 0.5723 0.2480
3 EFEBREERWIEN
Table 3 Objective evaluation of defogged image quality
Image Defogging algorithm Detail performance Color performance  Structure information

. Tarel algorithm 0.3693 0.5383 0.7327
The first row,
) Bilateral filtering algorithm 0.3699 0.5546 0.7755
the first column ) o .
(Fie. ) Guide filtering algorithm 0.3402 0.5089 0.7903
8 This paper’s algorithm 0.3854 0.5564 0.7637
. Tarel algorithm 0.2599 0.6699 0.8012
The second row,
. Bilateral filtering algorithm 0.4843 0.5759 0.6634
the first column
F ) Guide filtering algorithm 0.4262 0.5506 0.7288
ig. 8 , .
'8 This paper s algorithm 0.5250 0.8001 0.7873
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