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Real Time Video Defogging Algorithm Based on
Multi-Scale Guided Filtering

NING Bei, YANG Ming
(School of Mathematics, North University of China, Taiyuan 030051, China)

Abstract: In order to address the issues of inaccurate transmission estimation, poor color restoration in
sky regions, and slow operation speed in current defogging algorithms, this paper proposed a real-time
video defogging algorithm based on multi-scale guided filtering. First, the automatic white balance algo-
rithm was used to correct the color of the foggy image. The confidence factor of the color corrected image
and the dark primary color were used as the guiding filter. Then, the pyramid sampling technology was
used to obtain the reduced image. Then, the quadtree method was used to estimate the transmittance and
atmospheric light intensity, and the iterative up sampling and guiding image filtering were continuously
used to effectively prevent the loss of information and finally achieve the best transmission effect. In addi-
tion, we extended the single image defogging algorithm to real-time video defogging, reducing flickering
artifacts in defogging videos by ensuring consistent transmission values over time. The experimental

results show that the algorithm has a fast running speed, significant defogging effect, and less flickering
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artifacts in video defogging. Compared with the shielded Poisson equation defogging algorithm, this algo-

rithm has faster time 81.32% and higher average gradient 67.08% , which meets the requirements of fast

and stable real-time video processing.

Key words: dark channel prior; guided filtering; quadtree; pyramid layering; automatic white balance
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Tab.1 Average gradient and calculation time of test images under different defogging algorithms

E A Jr i BERIIHR I H] /ms G, G, G, G
SP 540%960 0.23 1.91 1.73 2.02 1.88
. DCP 540%960 1.02 3.35 3.04 3.23 3.20
kR NLD 540%960 1.93 3.73 3.37 3.68 3.59
BLW 540%960 1.00 3.87 3.35 3.75 3.66
SP 540%960 0.22 2.43 2.44 2.44 2.44
DCP 540%960 1.03 3.84 3.74 3.79 3.79
SRR NLD 540%960 1.89 4.39 4.33 4.36 4.36
BLW 540%960 0.72 4.40 4.34 4.37 4.37
SP 720*1280 0.47 1.99 2.09 1.86 1.98
VR DCP 720%1280 3.54 2.57 2.87 2.72 2.72
NLD 720%1280 1.18 1.71 1.73 1.74 1.73

BLW 720*1280 1.83 2.52 2.78 2.63 2.64
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Tab.2 Objective evaluation of video defogging (average gradient)

EEWE E G G, G, G
Sp 165 155 161 1.60
DCP 242 231 240  2.37
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BRI e 162 167 165
BLW 275 265 272 271
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Tab. 3 Calculation time of various defogging algorithms

WA DCP BLW DCP BLW

; (Fw)  GEWD (R (R
WERIZGO(93 1) 171.44  101.17 100.80 32.03
LLPRLI(92151)  168.17  99.51 100.66 30.98
VRIS ) 166.54  97.25 99.18 30.68
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