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Adaptive image dehazing for bright areas
based on global dark channel prior
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Abstract: An adaptive image dehazing algorithm based on global dark channel prior was proposed to
solve the invalidation of original dark channel prior algorithm in bright areas and problems of block
effect, Halo effect and higher computational complexity. In this method, the blocking operation was
substituted by a global dark channel operation, and the fuzzy logic controller was used to estimate a-
daptively the threshold of bright areas and the adjustment factor of transmission. After the atmos-
pheric light was estimated in non-bright areas, the miscalculated transmission in bright areas was cor-
rected according to the adaptive tolerance. The algorithm was compared with three kinds of image res-
toration dehazing algorithms. Experiment results show that the algorithm shows a good subjective vis-
ual effect for dehazing images, and the objective evaluation criteria, image contrast, information en-
tropy and average gradient are also superior in performance to those of the other algorithms compared.
It concludes that the presented method effectively eliminates the distortion in bright areas and solve

the above problems caused by blocking, and the visibility of dehazing image and the operating efficien-
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Fig. 1 Structural diagram of proposed method
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®2 BE3a)EHEHRETLER(1024X768)
Tab. 2 Dehazing results of Fig. 3(a) left with mist
scene (1024 X768)

AWk XTHE R TYEE B17eE /s
SCHR[478 8 0.0213 4.9851  0.0481  308.90
CHR[5 ] 0.0227 5.0037 0.0487  317.6 2

SCHR 68 0.009 4 4.545 9
Ay 0.0288 5.0721

0.033 2 1.96
0.051 5 5.12

x3 BE3a)RREFEEZTER(300X200)
Tab. 3 Dehazing results of Fig. 3(a) middle with
dense fog scene (300X 200)

Bk MHE FEM TFHEE BiTRE/s
SCHk[478: 0.0039 3.7640 0.013 2 20. 08
SCHR[5]8 Y 0.004 0 3.7654  0.0135 20. 19

SCHR[ 6144 0.000 9 2.828 8
AXEH 0.0091 4.1651

0.005 3 0.12
0.020 2 0. 26

x4 J(a) AAERREREIFEREE LR (600X400)
Tab. 4 Dehazing results of Fig. 3(a) right with large
area of sky (600X400)

O XL R SERE BT /s
CHkR[4]8 Y 0.104 5 4.5206  0.027 4 90. 86
eS8 0.108 6 4.554 7  0.027 7 91. 67

SCHR[ 6154 0.048 6 4.618 5
RSB 0.1324 4.1254

0.0150 0.50
0.029 9 1.25

() 5 55 R 22 0 Wi 25 0 v O e 55 5 5 i R AR 28 IX Ik b 3

(a) Original fogging i 1mage< the left one is mist scene, the middle one is dense fog scene, the right one is scene with large area of sky

(b) SCHR[ A5 iy £ 55 45

(b) Dehazing results of algorithm in reference[él]

(o) SCRRES 53k 2255 45

() Dehazing results of algorithm in reference[ 5]
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(d) Dehazing results of algorithm in reference[ 6]
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(e) Dehazing results of proposed algorithm
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Fig. 3 Dehazing results by algorithms in reference[ 4-6 ] and proposed method on three kinds of fog scenes

5 & #®

S SCBF X I D 40 S 8 25 2 A 0 B o X IR
S T T 2L e B SR U €0 A7 1 1) R S0
Halo B4 FIR A0 5 B2 ARG THAS Bl 55 1) L, 2 1
T A NS O 4 SR IR e g k.
A R 2 A A T I e DX 7 2
Z ORI S 3 R DY, 7R AR W] 5 X OR IO <
D LA W 5% DXSBR O I 7 22 v A AR OB A

S &k

[1] TAN R T. Visibility in bad weather from a single
image [C] . 2008 IEEE Conference on Computer
Vision and Pattern Recognition, Anchorage:
IEEE,2008: 1-8.

[2] FATTAL R. Single image dehazing[ C]. ACM Transac-
tions on Graphics Los Angeles: ACM, 2008, 27 (3) .
72.

[3] TAREL J P,HAUTIERE N. Fast visibility resto-

A U PR 5 IR LU RS R AR 2 IX
S 0 VR AT 55 900 B R AR W R SOk
TE AN g D' A B9 1 0 T REZRAT B4y 1Y 25 555
R AT B AT AT O W DR L
R Halo BLG A E 4 5% FLAF R, A7 1E 19 A
LA RS AT - (DR —BrBea 5| A5 i iy
PUACTE W L LUAE S I B0 A0 22 4 45 1 0 0 2 400
FO L E I PR AR SOR 5 (2) g — B IR L AR
SR S PR RE 5 (3) 1k — 25 Wl B vk 3o I 5 [X 4
Ak AR

ration from a single color or gray level image[ C].
2009 TEEE 12th International Conference on Com-
puter Vision, Kyoto: IEEE,2009: 2201 -2208.

[4] HE K,SUN J,TANG X. Single image haze removal
using dark channel prior[ J]. IEEE Transactions on
Pattern Analysis and Machine Intelligence, 2011,
33(12):2341-2353.

(5] #zaABR.ER%,FEH QML TRREAQERDY
FBREFERE [J]. w35 & %5, 2011,16(2):
8-12.

JIANG ] G, HOU T F, QI M B. Improved algo-



5 4 3

X < B B DX 3 V4 SR I R e X %5 901

(6]

7]

(8]

(9]

[10]

[11]

rithm on image haze removal using dark channel pri-
or[J]. Journal of Circuits and Systems, 2011, 16
(2):8-12. (in Chinese)

AOE R, AL F L F L R BT ER 1 5 Ak
FAJ]. A% % £42,2011,19(7):1659-1668.
JIX Q, DAIM, YIN CH L, etal.. Haze removal
Opt.
Eng. ,2011,19(7): 1659-1668, (in Chinese)

& L A ko, BR A T SRR 19 PR LI R
BEEIEL] B s fe R, 2011, 37 (2) & 143-
148.

YU J,LID P,LIAO Q M. Physics-based fast single

for aerial degraded images [ ] J. Precision

image fog removal [ J]. Acta Automatica Sinica,
2011, 37(2):143-148. (in Chinese)

I F R X R AR, AL BT R R Y R
R RE 2 (] b5 4% T42,2013,21(4);
1040-1046.

SUN W.LID J,LIU H J, et al.. Fast single image
fog removal based on atmospheric scattering mode
[J]. Opt. Precision Eng., 2013, 21 (4); 1040~
1046, (in Chinese)

HE K. SUN J, TANG X. Guided image filtering
[C]. Computer Vision—ECCV 2010, Berlin:
Springer,2010:1-14.,

EEE,.HM KRR GG E/NEEMG] SR
MR @ L5 (1] b5 # % T42,2015,23(7):
2100-2108.

WANG W X, XIAO X, CHEN L Q. Image dark
channel prior haze removal based on minimum fil-
tering and guided filtering [J]. Opt. Precision
Eng., 2015,23(7):2100-2108. (in Chinese)
EEE R AT, BF. W X A R 5 5
L. et Tk X &3k, 2015, 37 (1):75-79.
CUI B X, JIA D X, DUAN Y. Dark channel prior

algorithm for bright regions[J]. Journal of Shen-

EERN

I F 1983 —), &, Wi SRkl A,
+-L 0, 2005 4E 2008 4F T 75 1 K 2%
Gy ARAG 2 W2 0, 32 F 8
FE AR A B BF9E . E-mail: dengli@

guat. edu. cn

(12]

[13]

[14]

[15]

[16]

yang Uniwversity of Technology, 2015, 37(1).75-
79. (in Chinese)

Fap 20K F SO R TR R AR
MBI £ 5k (1], FALE AR B LK, 2015,25
(2):8-11.

LI K, LANSH Y, ZHANG ] W, et al.. An im-
proved method of haze removal based on dark
channel prior[J]. Computer Technology and De-
velopment ,2015,25(2) :8-11. (in Chinese)
HEATHREHEEH L REABRTF I R
A BAA FI[D]. LA T AR, 2014, 3. 28
32.

ZHENG Y. Research on single image defog based
on joint mean shift and its hardware implementa-
tion [ D]. Xian:
2014, 3:28-32. (in Chinese)

CHAVEZ P S. An improved dark-object subtrac-

Xidian Electronic University,

tion technique for atmospheric scatting correction
of multispectral data [J]. Remote Sensing of En-
vironments 1988, 24(3) :450-479.

M, A&, F A, S MATLAB 2 #i8 4 T &
e oA BAom A LM Jbat: B R, 2001 14-
15.

WEN X, ZHOU L, LIDJ, etal.. The Analysis
and Application of the MATLAB Fuzzy Logic
Toolbox [M]. Beijing: Science Press, 2001:14-15
(in Chinese)

ST R LT AT N i AL R Y T 30 A RR
IEGESEEET] @l K F FR. TRA4F R,
2015,47(3% 2):136-141.

HOU D K,WU X H, HE X H, et al.. An im-
proved image dehazing algorithm based on bounda-
ry constraint[ J]. Journal of Sichuan University
(Engineering Science Edition), 2015,47 C(Supp.
2):136-141. (in Chinese)





