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An image dehazing algorithm based on atmospheric difference

DU Zhenlong, SHI Ying, LI Xiaoli, QI Gaoguo
(School of Computer Science and Technology, Nanjing TECH University, Nanjing Jiangsu 211800, China)

Abstract: The atmosphere lighting difference in outdoor image would cause the dehazed outdoor
image quality to occur the color deviation, image quality degradation and other issues. An image dehazing
algorithm based on atmosphere lighting difference is proposed. The image is segmented into sky area and
non-sky area. The sky area and non-sky area are further segmented according to atmosphere lighting
difference. The contrast prior dehazing method is applied to the sky areas, while the dehazing approach
based on dark channel is applied to dehaze the non-sky areas. The white balance adjustment algorithm is
employed for slightly changing the brightness and color. Experiments demonstrate that the presented
method is better than the conventional methods in color fidelity preservation, uniform illumination
generation and image quality maintenance. The algorithm is robust, which makes the frog-free images bear
more realistic and sharp detail, and accord to the human visual characteristics.
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(a) original image (b) gray image (c) gradient image

(d) denoised (e) initial sky segmentation (f) refinement
Fig.2 Sky segmentation
B 2 K75 I EIE IR

1.4.2 BT IREEO6 25 5 10 X 5l 4 1

XA 55 AR AT K28 KB AN A K28 KR4 5) 2 05, 20 ) 3R B R 25 X 35,
Bl N Eﬁ@%%ﬁ@ﬁ@%b@ﬂm**?%%@%F@ﬁ@ﬁ%T
FMEIR BTG RIN, H IA SCHs A% 1 I 30 0 AR Ry (X 40 BRI B8 0 22 5 11
Z2%(H), W 1(0)n] LIAG s, %5 BURAE — 8 i X3l L A58 5 0 A 35k
W, M KANERASE R, HEARSSE B AT Z A XK. KRG
T 3R BUK 25 X Ik Al K28 EWE@MLLE¢@%ﬁﬁEMEﬁ@
Xof L PR A AN () B (PR T S I Pl 5 3 A ), R oy AR 4 T 4 5 3
T 7 R ) 43 B K 28 X s AR R a8 Eﬁ*ﬂﬁﬁﬁﬁﬁmm
XIEHEAT 208 . B 3(b) M PR AR A N 22 7 BUE MR, AR
AN TR) 1 D38 AS T] 1) 23060 A 1
143 KB E%

X T EFREEOE 22 5 B AN [ DI, R A TR) 9 25 25 5303k 2 0l ok % 2 XA E

(a) source image

A K A5 DX 40 1 1 AN (] DX S B ik A Ak 3
K25 X AR R 28 KIS N A B 401158 MorEE B4 B
He B 165 18 3 e MR B OR/NEURT 0.1% B9 1% &, 7R X S BB R A A 2 E% Fig.3 Ambiguity difference segmentation
DX 3 e v 4R R 0 BLAT e e e B R, FER Ao WIMEL. Fl 3 BRI ERRRE
T R2 BB, SRARMEN, RS KU R 8 8 5 5
o DRGSR R L 3 i RS 25 55 BT X R 28 IR N Y e(Q)EEAT 1A, o 5 1) U O A A 1) 0 1L 38 3 %
tH(9),
K2 KR Z o0 B ARG, W e 5 e 560 00 2% 1, DRI SR P IS 3 3 S 56 2% 25 B X 3F R 28 X Y 11 ¢(Q)
AT, Zead T ) U ik Ak PRAS 31 B 0 3 O %6 1(Q) .
TR M AR N Adg. B F (QMBER 1(Q), WHgEX(1), WEH J(Q):
1(Q)- 4,
J(Q)= —max(t(Q), ) +4, (11)
o max(¢(Q),t,) 0 T R (Q)FIL T 0 EREKIALE, (I E TR,
1.4.4 56 BEOV- i ) 3
HERFESRD, SRR EFEWEE . ORAEMZE, & EREAR XM, 6% R3S
{8 VA 5 3k I RGBT O RSB 9 , 20 2 B SRR A R eI A, LR
KGR H . RGB Bl (5,55 [] 7 46 3] YC,Cy, Bt 25 0], XA~ R E A T H 5 C F Cy €0 5238 38 19 °F- 348 M, F1 My, AR
i M, My 53 BT E C M Cy BB A 2 D, Al Dy

(b) segmentation



1082 KMZMESEFEEFR 517 %

Drzzqcr(lv])_MrD/N (12)
D, =Z(|Cb(i,j)_Mb|)/N (13)

K N XGRS EGE . RS EM S, HE A BRI T A X, WE A S A0
SCIEHERE Ry, KR/ANK I, & LHIFRIBEA N
|C, (i, /)~ (1.5x M, + D, xsign(M,))| <1.5x D, (14)
|C, (i, /) — (1.5 x M, + D, xsign(M,))| <1.5x D, (15)

Al R ZA A, WAER “SHAERT, IR NS EE Y 28RS R, ) BAE
U, W WSS A R RUG, HPIME R 00 BRI “SF 087 M EER RUE, R “SHEH6AR |
He R 10%58 B (Y 43 ) E 19 /ME R mins & R, ) <RUmin» W RL(E, )=0; &AM, Ry, /)=1.

BEEAN “SHEAONRT WREEE RS, #TAEMERE. BENMRFES RG Al B EENES Y
R.MHFEM S R.GH B, I R,GH B W FYIMEH RaerGaver Fl Bavero B AN I8 B 34 25 7] L LoH -
Rgain:Ymax/RaveruGgain:Ymax/Gaver*ﬂ Bgain:Ymax/Bavero ;H\:EP 5 Ymaxy‘j[g'f% Yﬁ%{%%ﬂ@%j‘%ﬁﬁo Jrlﬂﬁ"i%/l\iﬁiﬁﬂﬁ
BTN : R =RxRgain, G’ =Gx Ggain Ml B'=BxBgaino A I8 J5 (14 551 20 €2 380 3 {8 20 9 28 K144

2 XWHERSHMH

SCEGRE AR5 0 Intel i5 2.8 GHz+4 GB A7, &4 Matlab R2014a, L5 FMQEIREIN T AR =T
B AR [ e B 5 10 2 iR PR 0 A7 2555, JF BT SCHk[6]7 Tan &3k . SCHR[8]F He B3 . SCHR[9]F Retinex 2=
T 1 RN SCHIR [10] 7 (9 Fp (A 8 I 25 55 S vk R AT 45 R U AR G e A B P IR B R i BUE AR IR 1.2 iy ki), It

(& 2 WA LT T BEAT VAN
1 BT T %1 SHgE

2.1 EZEEWIEM Tablel Ptarameter setting |
parameter values
BRI SEOR BN 1 TR L 0 B 2 28 5 K B ST e R 45 e 0%
B, R BUAS ORI E M, BRI T A R KRB . R treshold 110
EM%\ @ﬁ%@{%\ %%ﬁﬁgg{gﬁ??ﬂ\lﬂ, ﬁiﬂéff%ﬁﬂ@ 4 ﬁﬁﬂ—?o [7§] 4 g_radientthresh(;ldw 0.02
W, R TR 2 DRI, R 2 BRIk U, i ELOE T 1 AR 8 ot

b PRSP T MR B (R FLSE BE RN UL, A2 B B A LR, X T
JR AT 55 PR B e M PR A5 1 JE 55 DX B8 ) L JEE AN 237 A R LB G, (A B ) P14 7 A ok B o 8 R LS




55 6 1] HREE - ETHREXERHNBEGEXEE X 1083

(a) original image (b) transmittance image (c) image dehazing

Fig.4 Results generated from the proposed algorithm
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Fig.6 Dehazing results by Tan algorithm
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Fig.8 Dehazing results by Retinex
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Fig.9 Dehazing results by median filter
9 BRI 2RO

Fig.10 Dehazing results by the proposed method
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