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Novel Algorithm of Single Image Dehazing Based on Dark Channel Prior
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Abstract Because the dark channel prior defogging algorithm will cause color distortion and offset in bright areas such as the
sky.a novel algorithm of single image dehazing based on dark channel prior is proposed to improve the image defogging effect.
Firstly,according to the size of the image.an adaptive filtering window is designed. Next,in order to prevent the influence of the
highlight pixels in the image on the estimation of the atmospheric light value, the variogram is used to remove the highlight pi-
xels,and the atmospheric light value is estimated by combining the dark channel map of the image after removing the highlight pi-
xel. Then,an improved dark channel prior defogging algorithm combined with structural similarity is proposed.and the transmit-
tance is optimized and corrected. And then.the atmospheric scattering model is used to recover the fog-free image. Finally, the
mutual conversion of the RGB model and the HIS model are used to enhance the brightness of the restored image. The experimen-
tal results show that the proposed algorithm can not only better dehaze the scene in the picture, but also better deal with bright
areas such as the sky.so that the processed image has a good visual effect.

Keywords Image dehazing,Dark channel prior, Structural similarity,Bright area,Guided filter

HEMR R BT RN GE RGN T A R, R EE K

SR 4 2 A T8 X L R RVARL RS S A, B 10 5 A S 5 2k

Bl A 22 9 K R IR TS G AT IR MORB Z B ST A AR PG, SR R R S A PR 25 % 05 1R L X R ALL
B XA AR S R R R R BRI SR EXTE,

1 3l

i

FFi5 H97:2020-07-26 IR HI91:2020-10-06  ASCE A TFHCRF 2 1140 (OSID) 35 14 07 — 4k 3R RN 215 B

RLTH  FE R E AR RITH (2019 YFB2103003) 5 B 5 1 48B4 3L 42 (61672296, 61872196, 61872194, 61902196 5 VT. 75 44 Bk £ 3¢ 42 31 %l 391
F (BE2019740) ; T334 1 4554 4% HAR LA DS 7K I H (18KJA520008) 3 L9584 7S R AA i e i JR IR A A H (RJFW-111).

This work was supported by the National Key R&D Program of China (2019YFB2103003), National Natural Science Foundation of China
(61672296,61872196,61872194,61902196) , Scientific and Technological Support Project of Jiangsu Province(BE2019740) , Major Natural Science
Research Projects in Colleges and Universities of Jiangsu Province(18KJA520008) and Six Talent Peaks Project of Jiangsu Province(RJFW-111).
WG VEE AR (xuhe@njupt. edu. cn)



220

Computer Science FTHEMLFI2:  Vol. 48,No. 7, July 2021

FI T A9 PR 2525 05 3k R B 0PI 26 - IR R 3 A (A 1R &
JE . PRSI v 2 R T b [l B i Bk L T R R A
BT R BRI Tk W 2 T B B 47 5 %5, T A
SCHE T B0 PR A5G T T 2 9% 25 55 TR L X RO B R B
RGBT S IE B %) B 5 R A7 52 B G 0

2 MRRR

2.1 BEBREEBRFEEE

FUGHIE T L E R ETRBAGIHITEE AHIES
ST B R BT B A A R S R i SR T R 5
P15 38 5 vk T2 B2 00O 4 Ry Ak IR G 5 5 AL ) AR AL 181 43 5

(1) 42 Jry b G 8 3 5 0k

LRGSR L E R A S D 2R E 7 E YL
SR A T A AR R G S 5 2) AN o T Y
J5 8k RN B o3 e F 22 ROBE 43 #E 4T £ 55 5 3) 36 T Retinex
BB RE T ED AR A T e R R B Rl
Land 211,

(2) J R AL 1145 8 0 5 vk

JR B AL PR 3 2 25 0 1 R AL HE SR B T IR B A A B
2RI FX L JBE 8 iR SRk R R S U 25 4 R A T A
2.2 BEBRERFAEEE

PG ST TRy vk R T AU oy R B b AT 6 5 LA
A% REMGB AR AR S8 R R G T
PR AY 1 R ST 32 B A0 458 5 T 0y 7 R I 5 K BB
JRE TR RN E REGEES METRRGELNE
KREMGEED

BT R L G R 2 5 BRI AR I R A 10
JEHPRAT G R: — A T A 1 O R . A TE — B S B L 010 B il
AR T R E R AR DAk, — SR K X —
Bk, 2 TIRZ X FH 8, IR T — e aiat. .
Tan™ it &M % KR 56 F EHRAE L 2 A B0 3 1k
FE 38 2o e KA 55 UG A JR 0T L B mT LA AR T 5 &L 8
5 LA TRA . Fattal™™ $2 78 Y6 2k 1% 4% BRI 3 5%
I35 948 43 JR A AN A DG R BCBE T T LA 5t OIG 4 A% 5 TRL R
% UG AR TR TS ] T35 X . He 55 ) F WG 58 38 Je 3045 8
R AL 15 5 3R, SR FH I T8 380 vk % a8 S R AT Al Ak . i
T AR E AL 2 KA A B H] , He %48 1 7 5 T S 1 8 I 1Y

BERFREES RRWAT RKFE . Jiang 50 760 @

TE (AR L A R A 22 BN 37 S R AT B 1R 3 T

23 DX 2% L (ELAE P AR 11 B (I A 18 S T A

I 30 1 0 B R S A I DX O AN o T 2 fe sk s
X385 A R0 RS I R A TR HE T, = B0k Lk X 5 ™ A B
BRAES M I HEFEGER IR MmN . ST AR T
— ol B T T 2P 9 1) B4 PR 25 55 B B8R (A Novel Algo-
rithm of Single Image Dehazing Based on Dark Channel Prior,
SIDNADCP) . %508 K FH — Pl A 38 B2 8 18 7 11, ) JH 728 2% v
BOGE S W T SR AR AU E 5 SR F 8 T 1815 45 4 R UL P A5 3
SR PG BR LS S 8, R F R ORI A B S R I A A A 2 L

i X RIS B R BEAT B I 5 i Ja AR R BT B LR & T 5
PG, I X 5 I A 1 B

EEBEZHZE

3.0 KSEEHER

T TR BB RSB PR 2 th 7R () Al i ) K
BRI 0

I(o)=J () t(x)+AA—t(x)) (@D
ot R A0%S B A AR 1o I R A B R T (o R T
B A KO (O R RBI R, HEA DS — T
S 05 4 RV 5 0 SR BOL I
3.2 BREEARASEE

Tt 2 B0 7 1 SRR I B S B (R 2 2 T A
*fﬁéLL%ﬁmﬁoﬁ?~%@%]u%ﬂ% i 1 B
g A

J ik () = vgzi(r})[[gr{l}iﬁm,]‘ ()] (2)
E%Mﬂ%iuIﬁ*bﬁﬁ%bﬁiﬁcﬁﬁRGB

3 EFE

3 ANl . SR 0 N =R B e aE | N R P A v A
f%U(x)E@HH BT 0,1 Jpu ()0,

MG KA RSB, St (D IEAT AR IR L 45 30 .

B ol -, (3)

B BB E H RSB SR (o BE RSN (),
IFH AMEE g€ . X3 (3) PI R I 3547 P R de /B 18 57
EJ"T?:

min | min
YEQ(D) :

I (:T) ] =17(2) min [mm (1) ]+1 1 (x)
A yeaw |

(4)
Hodr, J (o) 3 BER B 6 55 RIG . AR 408 105 3 3 S5 36 B8 m] 0
Jawk ()= min [ min J°(x)]=0 (5)
YEQD) € (rug.b)

KX GORAKX WGBS A 7o) B BUAHE .

N I'(x)
t(x)=1 yglﬂl(n)[mm A ] (6)
P AETE L B R 2 5 B, 2 R EF‘ 11, 25 17 HE — SE ik

7 W6 B 4b B S I A0 R RS B SE AP TE . 34 5
BIFETE LR A2 B R ILH:T?E%EI’JI’JET%JA%%”’
ERERZ . ATLLEE S A —AL0, 12 #H T w (— 8
B 0. 95) X PAK 78 5 AR AT IE NS (T PR

A D

PLE B 4f S 0 1R 3 M8 B R SOOBfE A R B Ry L 7E 52 BR
rh AT A B O G A TR 5 TR APOR B, SR IR JE A
7 I 38 8 P 2 5 R A /AR U S BRI 0. 100 RO 1R
SRIETEJRAR 55 1 1) v 380068 7 o7 B b B i e 5 B B R
{8 ME AR AOLE A

bR IR TN IS AR TN V-1 U PV A SR N
F S B R AT a0 B 00 S R 8 B — > FRAE oo (— R
R0, e /N o BB =10 B DL F SR AR 35 G R A
RAFHMHERARL D R BERAORE AT .

t(x)=1—w min | min
YEQ(D

(r)]



faf VA BRI T ST G Y R R R S Rk

221

I(x)—A
max[ z(x) st ]

Y b A Y 5 9k 2 5 L BT AR B 25 55 RRAETE I R B 1
RUORE 33 2 SR IR 328 5 260 TOHLRE S B0y . He 5542 1 AT
P 7 T 0 i S R HEAT AR L ol T RE R RS R R A AT SR
T FH T 1 U AR AR e X o S R P AT AR 1 O D
7 5 AT LA SEBUSF A AR O R ROR % R B TR A
BT VB S A TR U SO R D B TR 1 3 3 5
T4 19 Ak IR 18] R R 46 DRk - S A T i

J(x)= +A 8

4 SIDNADCP

fE He % 09 BF 58090 K J5 ok — 20 2% 3% o0 i 19 3% ab
R R SCAR T B F IR R %Bﬁﬁﬁﬁmmﬂ%i%%ﬁﬁ
ELCABRAME 1R, 5 AN EREE ORI/ A
2 RBOTH I R SOUME . A HL U F w0 F1T 1] 8
T AAL T 5 3, 9K R {8 T 45 22 LR X 338 5 SR AT IE L I SR Jk
T HIS B RIRS R Y 53 BE #E AT 8, 15 B a5 20 19 2 LIRS

B0E R 46 E R

| Bk AR

o[ Famnmicans |
v

*EE AR

______________

*.
¥ 5 R {7 HRGBAE AL
4Ly HSIHE AL
v

FEHSUE R o 3¢ 58 2 #4T
B9, B IRGBEA |

[ i FER

Bl FknEE
Fig. 1 Algorithm flow chart
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