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on Dual Domains
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Abstract; Image of the outdoor scene is usually degraded due to poor weather conditions, thus forming a
hazy image. So far, most single image dehazing algorithms ignore the effect of noise. Therefore, in consideration of
the noise pollution, a new dehazing model is established, and a three-stage dehazing algorithm is proposed. In the
first stage, the degraded image is preprocessed, to eliminate the interference of noise with image. In the
second stage, a Median Dark Channel Prior ( MDCP) algorithm is used for restoring the preprocessed image
in spatial domain, enhancing the global contrast of the image. In the third stage, the local contrast of the
image is enhanced in transform domain, for further restoring the details of image. Compared with those methods

using the spatial domain only or without taking into consideration of the noise effect, the proposed algorithm

can significantly improve the image quality and definition.
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Fig.1 Comparison of three kinds of haze removal algorithms

2.3 HEBxTLL EiE5E

18 3 7 A8 e B A R R X L BE SR BR i — PR B R
D RE Y S
2.3.1 DCT 3 W54

A F RGN x N B3 £ i) DCT 33 F (u,v)
F61F (u,v) B DCT BRBGAL7) 8 (Gg) ERIRE
(o J 30 LGB0 BE P SR B BER B, B XK

G=G,, i+G,," ] (8)
ﬁ*ﬁmﬁGtﬁ%%m¥&ﬁﬁﬁﬁﬁﬁﬁﬁdh

~|2

G = Z (f(i.) - fG,N=7))
" - ®)
G = ZO Zo(f("’) - AN -ij))
YRR BE Al LS5 — 47 FI8E — B B9 DCT & R+
F5, M DCT RFA AR H 0l LIBFE —F 1
DCT & RZEFKEX, N

mm+1m-ﬂrz§xﬂun—ﬂw—u»

(2L +1)(2l + 1)
2N

(10)

=w&,l=0,,N2-1,
4ia3(10), ﬁ*ﬁﬁ%ﬁ&*ﬂ%iﬁﬁ DCT & &%
PG A

Gm=FwJ>+3Fw3>—%Fwﬁ>—%Fwﬂ>
{Gm =F(1,0) +%F(3,0) —%F(S,O) —%F(7,0) i
(11)

2.3.2  BRJE T ) R E T b E R

% n MPAF RO B RART & B 7 1H
B9 DCT R%0. H, 5 n A LA IR B 7 1) bk
AT LARAR A

2 =[F(n,0),F(n,1), ,F(n,N-1)]

{\Q:er =[F(0,n),F(1,n),-,F(N-1,n)]
KX =0, ,N-1,

3T HVS B8 n AR X BT K AR B
J7 il Fiia B R AL T, Ry

(12)

‘Qa
o (nat . 2

> her
|| - 1R L, Va0 4 hor,ver, I, W LLE X
AHIR LT (w,v) B RFRT LB
e, = (") (14)
HII, 58 X SR8 n AT Y 1) G 3R X LG BE
%ZEUHOﬁ%%%WﬁH%WT%E%
= (A ) = (2
ﬁ*Jwﬁ ﬁﬁr%ﬂﬁﬁ?o
IR , 7 [ 098 % b TT LA B S A L7 1
A0 HE 0 NIRRT, 45 AR (13) R (15),
T L 7 i B SRS 52 J [l HE R L, B
2o (na1) L2 WA
;ném| 5]
Foh LB A J BB AE B AS b Ho ok B Sy 58 SR
B Se AR 2 I 36 2, B

(13)

¢,”) (15)

=AY - (n+1) - o (16)

12| =A% - R - | 02| (17)
2P R RS LI RS TT RN
S a0

R =2—— (18)
S

A, a2 hor, vero MF(17) AT LU W, 3 3R A0 38
I R (i A JR 0 AR B AR L B3 R T BRR TR
WRIE(12) F(17) , & B I7 10 L HHE5E DCT ARSI
56 DCT REHIRRXARR N

F(u,w)

F*(u,0) = W/IFF(IL,D) a 27 hor °
JAT /R - Flu,w) ayver

O<uor v$[%]

(19)

FH Ik, DCT REH i3G5 %y B2 R
f'(u,v) =f'h°r(u,v) +Fve'(u,v) o (20)
T R BUREL R, X ATRAR TR 3 N AL

B4 B A AT R, MR S OT R

1 0=sn<[N/3]
A=
{/\f

o (21)

RIE, S T SR IR G BN, Jri o b BE R I B 3l
FR R 3 BT [ HEAT R R , R T L A T
it 7K AN LAY S BE B RE A H I R A RAE L A
7 AT HOBE , AT A3 B W 5 1 5807 1) (199 3% DCT

otherwise



20 Bk 5 B # =00
Flum) =0 P (u0) +— O Fr(u ) ACE BB S R[4 ] TR . T
7 Gt 6 +6 U k1 PEURTS , HE E A/, SRR 4]

(22)

MEEAFERETEFLE RARERESH
A BE, FOK P mAEE S SRS RE A, =3,

2 B T AR R Rk e R p 3
FF R BBOR . CAR(13] 805 B b T XI5
BB IE S EHCR K B, BOR H 240 K A [ 2
BEAFESCRIAR, WL 2a F1HE 2d 238 BORBL ; Xt
HICRRL7 89, RE B T HRBAL, HHE R A
G M T A PR 8O, A 2b YK BB 2e FHA]
J—FE ; AU BEW > T Bk 28 B SR 5 T IR %
BRI, BRI T B R RFEBRMR, B 2c FE
2f BRI T 430K R F4 IR ECR .

o SRk [13) HEERCR b SRR [7] BBHE o AXHENE

l ‘ -

d 30k [13] AWK e 3CHR [7] ﬁﬂ’ﬁﬁk}t ¢ ARICHATIR

2 RS EOR A SRR T R
Fig.2 Local enhancement images and the corresponding detailed ones
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