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Improved DCP Haze Removal Method Using

Entropy of Depth Information

Nu-ri Lee

Department of Control and Instrumentation Engineering,

Graduate School of Korea Maritime and Ocean University

Abstract

It is important to haze removal in image processing because it makes
it difficult to analyze color information and edge information in marine
and aeronautical fields, which are sensitive to meteorological conditions.
The DCP(Dark Channel Prior), which estimates the haze using the
minimum values of R, G, B information, is the most widely used
algorithm to remove haze from the current image information. The DCP
algorithm is a method for estimating the amount of haze by using the
minimum value of R, G, B information on a local area selected stepwise
from a given fog image, and estimating the transmission map to remove
the haze. At this time, the haze is estimated from the edge of the

boundary to the local area, so that the block artifact inevitably occurs.
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Therefore, the image analysis performance is not high near the edge.
This paper proposes a haze removal method using an improved
transmission map to reduce the block artifact occurred during DCP
process which is a representative algorithm for haze removal. The
proposed method estimates depth information and edge information in a
dark channel using entropy, which are stochastic properties, and
predicts the part where block artifact occurs. Using the adaptive
window according to the entropy value in the predicted part, new
transmission map is obtained, which can reduce the block artifact in the
edge of the boundary containing the depth information.

In the conclusion, we can obtain improved fog removal image than
transmission map the existing DCP algorithm by using the new

transmission map.
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Figure 2.3 An example image of haze removal using DCP

(a) haze image (b) haze removal image
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Figure 2.4 An example image of haze removal using DCP

(a) haze image (b) haze removal image
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a3 2.5 Ax=9% A7) W& dark channel(5x5 15x15 30x30)
Figure 2.5 Dark channel according to window size(5x5 15x15 30x30)
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Figure 2.6 Haze removal image according to

window size in dark channel

(a) dark channel window 5x5 (b) dark channel window 30x30
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Figure 3.3 Entropy image obtained by using probability property

(a) input image (b) I, ,, (c) entropy image
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Figure 3.5 Adaptive window partitioning according to entropy value
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(b)
a9 3.6 4542 dEE o]83le] 3 dark channel?} A=
(a) Aetdt= W9 dark channel (b) A|¢Hst= W o] Ak

Figure 3.6 Dark channel and transmission map obtained using the

adaptive window

(a) proposed method dark channel (b) proposed method transmission
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(a) 4= G4 (b) Agdste e A W (o) AASF A= ¥
Figure 3.7 Refinement the transmission using bilateral filter
(a) input image (b) proposed method transmission map

(c) transmission map after refinement
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(a) (b)

(c) (d)

a3 4.1 o G

Figure 4.1 Fog image
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(a) (b)

(c) (d)

a¥ 4.2 419 71EEH I AFe W9 dark channeld} SHHAIA G4
(a) 7]<&9] dark channel (b) A|Fé}i= dark channel
(c) 714 e A3 (d) Algkaske WHe A
Figure 4.2 The dark channel and fog removal image of the existing
method and proposed method of 4.1 (a)
(a) existing method dark channel (b) proposed method dark channel

(c) existing method result (d) proposed method result
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(a) (b)

(c) (d)

aH 4.3 4.10)¢] 71EWH I Ae HHe| dark channel?t SE7HAIA G4
(a) 7]<&9] dark channel (b) A|Fé}i= dark channel
(c) 714 e A3 (d) Algkaske WHe A
Figure 4.3 The dark channel and fog removal image of the existing
method and proposed method of 4.1 (b)
(a) existing method dark channel (b) proposed method dark channel

(c) existing method result (d) proposed method result

_32_

Collection @ kmou



(a) (b)

(c) (d)

a9 4.4 4.1(0)9 718U AQkgk W 9] dark channeld} QE7NAIA G4
(a) 7]<&9] dark channel (b) A|Fé}i= dark channel
(c) 714 e A3 (d) Algkaske WHe A
Figure 4.4 The dark channel and fog removal image of the existing
method and proposed method of 4.1 (¢)
(a) existing method dark channel (b) proposed method dark channel

(c) existing method result (d) proposed method result
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(a) (b)

(c) (d)

a9 4.5 4.1 (D9 71 HA AQkgk W o] dark channeld} QE7WAIA @74
(a) 71<&9] dark channel (b) A|Fé}i= dark channel
(c) 71=4] o] A3 (d) Algkate Wi A3
Figure 4.5 The dark channel and fog removal image of the existing
method and proposed method of 4.1 (d)
(a) existing method dark channel (b) proposed method dark channel

(c) existing method result (d) proposed method result
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(a) (b)

(c) (d)

a9 4.6 A A I

Figure 4.6 transmssion refinement image
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