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A Single Image Defogging Method Using Dark Channel
Prior and Weight Based on HSI Color Space

Goon-Ho Kang

Department of Electrical, Electronic and Control Engineering,

Graduate School of Maritime Industry

Abstract

In this paper, a single image defogging method based on dark channel is
proposed to prevent color distortion in the defogging image. One of the
drawbacks of the conventional DCP-based defogging methods is low-contrast
quality for the defogging image. Various enhancement skills can be applied to
the defogging image in order to get the fidelity and to improve the drawback
referred above, while they can cause some problems such as a color
distortion or a saturation distortion.

In order to solve these problems, in this paper, a histogram information
with DCP on transmission estimation regions and a hue weight are used in
cost function. The local histogram information can reduce the low-contrast

problem on the defogging image, and the hue weight in HSI color space can



control the ratio of cost function between DCP cost term and a histogram
cost term. And also, a saturation weight in HSI applied to the original fog
image is used in order to prevent the saturation distortion. The validity of the
proposed method is assured by way of experimental results for several fog
images and it is concluded that the proposed algorithm is more efficient than

the conventional defogging algorithms.
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Fig. 2.2. An example about defogging
(a) Input fog image (b) defogging image
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Fig. 2.5 An example about defogging using contrast enhancement

(@) Input fog image (b) defogging image
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(a) (b)
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Fig. 2.6. An example about defogging using DCP

(@) Input fog image (b) defogging image
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Fig. 2.7. Result images about contrast enhancement method and DCP

(a) contrast enhancement (b) DCP
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v
Input fog image I(z)
v

M= M window on I(z)

v

Evaluate fog value A and

estimate criteria transmission ¢, (z)

using DCP
v

Compute saturation weight w,, (z) and

apply to input fog image I(z)
v

Compute cost function with ¢, ,(z)

(D DCP cost term
(@ histogram cost term
@ hue weight w;,,.(z)

v

evaluate transmission map t(x)

v

Refinement transmission map t(x)

using bilateral filter

v
Defogging image J(z)

v
( Ed )
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Fig. 3.1. A flowgraph of proposed defogging method
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Fig. 3.2. Estimating Alrlight value of particular region using DCP
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Fig. 3.3. A graph about saturation ratio according to transmission value
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saturation weight
(a) fog image (b) defogging image (c) defogging image using saturation

weight

_23_



33 M AAE AF T

3.3.1 DCP H &%= &

Fo12 9% gole) DCP v G5 & Sppt)E 4 (.67 2.
1 M
3o =35 [ | Bt o0

A7, (2)E T7] MXM 9% 4 DCPE o] &8 d& 7|& HAgako
ot S AA FEela Ji(x)e HASE HGoA de BEF ALF i(z)d
gk A AA Aoty ol PA FAT Aol ol Lol A AA

Ayl == DCP= dojzl Qb7 AlA Axelel dh At (SAD)ZE Yebd

ol

332 3 2EIY 53} v LS I
S| 2B #5538 vEdT & S0)= A BN 2o

S, (t) = H %Li(%—w%@m) H 3.7

S|B9 53 &% DCP &3t o] dujatgte g yephdth

_24_



A

Q.83 o] A

Al
-

(3.8)

(H(J) — HUI(2)))) H

1 Mx M
(M>< M) lgl Ihue

Fhue (t)

o] W Mx

HSI A} hue7}

#e et g,

57 o 4 393 Zo] YeRATHISL

N AA

s

360° 7=

(3.9)

r<180°

(3.10)3 #o]

(3.10)

Pt A5

Fx
W2 Folx oz Hel

e At

S|

9% DCPRTE thul G4 WM olA wol WA

wAO

Bl
o

=ydoz Az o

o 77}

i

188

= p

o
7dF

=
=

Y
_—00

Ho = A

=
¢

T}, wepa

_25_



(3.1

o‘)hueSHE (t) + (]‘ T Whye )SDCP (t)

Stotal (t)

=Hkel o] kA A

ojth. LA H

o
X
2

i
i

oy

2}

%S9} |

7 A

1]
s
ol
Nro
o

H

ox

ad 359 A= &

)

Fat. o

S|

DCPE A g

3.4 ALF A

—
o

3.

£
S TH 161,

S|

=/

s

A A 347 o]

Ly
) Y

31 A

g 9

78 A A

(?J:

Bis

3%

a7] wEoll %

Ay

A

a9 360 Btk ¥ 3.69

il

9

19 3.69 b2k 2o

e

-§-l_

:II

o

ol
=t

i

X
o

_‘l

A

[ [N
=

3 ol A

te Agstez 19

S|

=

_26_



5| I
H L | 'f ‘ [ |
W70 1 & Ve P i) TR A
0 o 0 03 a4 45 08 07 08 04 To0f 0z D3 04 4F Qb 07 OF a5 1
i
WJL
(1] g1 — a
0 o 0 03 94 O05 05 07 0 09 1 O 01 02 03 04 O Ok OF 0B Of
am| =
I | L]
(] a —
a on A2 N0y o4 A5 A OY o8 Al

0 M 0 03 &4 @05 06 07 0B 09 4

()
a9 3.5 S B8 A AA Gl e HSI A

(@ B4 1M B4 2

EREN

At

Fig. 3.5. Histograms about HSI components of fog images and defog images

(a) image set 1 (b) image set 2

_27_



(@)

) (©
a3 36, et Hdn AgH 9
(@ N F4

() BA A HdeF W@ © BA F AL

Fig. 3.6. A fog image and transmission maps
(a) fog image (b) transmission map before refinement

(0) transmission map after refinement

_28_



A 2 nF

A 4%

iy
o

=0

el

B

F 719 ¥ DCP 7|®Holth.,

7+

]

38

Aoz

[e)

o

L —
=

A AA A

[¢)
pil

We @A)

.

value
1313
2020
15, 100

2.5

item
o of w,(z)

Table 4.1: Experiment conditions about proposed method
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Fig. 4.1. Fog image and Result images
(a) fog image (b) DCP (c) contrast enhancement (d) proposed method
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Fig. 4.2. Fog image and Result images
(a) fog image (b) DCP (c) contrast enhancement (d) proposed method
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Fig. 4.3. Fog image and Result images
(a) fog image (b) DCP (c) contrast enhancement (d) proposed method
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Fig. 4.4. Fog image and Result images
(a) fog image (b) DCP (c) contrast enhancement (d) proposed method
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