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A DCP-based single image defogging algorithm using saturation correction weight

and region sagmentation
Seok-Keun Hong' - Seok-Je Cho'
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Abstract: In this paper, we propose an improved defogging method to reduce saturation distortion, halo artifacts, and computa-
tional time which are high in transmission refinement process. The proposed method uses the saturation ratio and the saturation
correction weight of an image taken in a heavily foggy area, before and after processing, in combination with the contrast en-
hancement technique, to reduce the halo effect and prevent false estimation of the saturation of the object placed in the foggy
areca. In order to increase the performance of fog removal throughout the process, we estimate the atmospheric value by sepa-
rating the sky region from the foggy image. In order to reduce the intensiveness of the calculation, the median dark channel
prior is applied without a separate transmission refinement process. Experiments on multiple foggy images confirmed that the
proposed method is more efficient than the existing methods.
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Figure 1: (a) Fog modelling (b) modeling via images
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Figure 2: dark channel evaluation (a) input fog image (b)

dark channel of (a) by 15X 15 window
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Figure 3: An example about defogging (a) Input fog image

(b) defogging image with halo artifact before transmission
map refinement (c) defogging image after transmission map
refinement (d) defogging image using MDCP
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Figure 4: Summary of processing step of the proposed method
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Figure 5: A graph about saturation ratio according to trans-
mission value (A = 100)
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Evaluate the gradient image G(z)
of input image 7, (x)
Generate the binary image of G(z)
Labeling the all connected regions
Select the largest region greater than (x)

Figure 7: Processing step of the sky region detection
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Table 1: Experiment conditions about proposed method

item value

window size of MDCP 15 %15
window size of erode 55
o of wy,, 0.5
threshold (binary image) 0.8
o of w,, 0.1

b7 Fdt Sl Al D72 Figure 93 Tt

(@) (b)

(c) (d)
Figure 9: Testbed image 1 and Results (a) Input fog image

(b) DCP [4] (c¢) Yang’s method [8] and (d) proposed
method
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Figure 10: Testbed image 2 and Results (a) Input fog image

(b) DCP [4] (¢) Yang’s method[8] and (d) proposed method
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Figure 11: Testbed image set

Table 2: Comparison about Computational time (sec)

image DCP [4] | Yang [8] | Proposed method
testbed 1 1.336 0.944 0.48
testbed 2 0.745 0.395 0.248
testbed 3 0.464 0.26 0.167

Table 3: Comparison about Performance measure (e)
image DCP [4] | Yang [8]

Proposed method

testbed 1 1.58 1.64 1.75
testbed 2 1.21 1.42 1.39
testbed 3 1.15 1.27 1.33

Table 4: Comparison about Performance measure (o)

image DCP [4] | Yang [8] | Proposed method

testbed 1 0.24 0.33 0.19

testbed 2 0.57 0.67 0.54

testbed 3 0.66 0.58 0.48
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