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Improved algorithm for single image haze removing using dark channel prior

Sun Xiaoming', Sun Junxi >, Zhao Lirong'’, Cao Yonggang'’
1. School of Electronic Information Engineering, Changchun University of Science and Technology, Changchun 130022, China;
2. School of Computer Science and Information Technology, Northeast Normal University, Changchun 130117, China;

3. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130000, China

Abstract. Objective An improved algorithm is proposed for single image haze removal using dark channel prior to avoid the
low efficiency of the classical algorithm and color distortion of haze removing in bright area. Method The proposed algo-
rithm is reflected in the following two aspects. One is the spatial adaptability of the atmospheric transmittance estimation by
the introduction of a blocking idea. The other is that the bright areas can be contained by the absolute value of the differ-
ence of atmospheric light and dark channel. Result Compared with the classic algorithm, the time complexity of the algo-
rithm is decreased and the weakness of transmission in the bright area is remedied. Conclusion Experimental results show
that the improved algorithm is efficient and feasible.

Key words: dark channel prior; haze removal; color distortion
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Kl2(a) R B2 iR 08 5 R AT KR 28 4R, A
Kl 2(c) FIlEl 2 (e) AL @AIEHERRIC B X BT LR
SR8 ] 3Rk I A2 1) K =5 R AF AE B R BB 2R
A SCRIE B 25 55 Ja K2 RGBT U BE Dy

HSL, X R T OCHR8 1 BA A T i 5 2 i /)
CROMARMEE) i, B2(b) FiE2(d) e
T AEARIC Y DX ST SR 13— 2200

it OSSO ISR 8 ] Sk, 1k

© [ K G BT AR AU A

0383



0384

P EERBEEFIR

JOURNAL OF IMAGE AND GRAPHICS

Vol. 19, No. 3, Mar. 2014

WAL & RS w5 s XA 25 A R (K 3 (a))
PEATAEEE, AT 3 (b) () LT @RI AE A R AR i X
SN A B, AR SCRA AT SCHR 8 | A ER = \H =
SIS DX A 0 B SRR [ 8 1 3k Z B LA 42

() R 5

(d) ASCE 2 5 3

PR E SR T R2E | H W XE T 55 44
B ARSI , s i 4 D i (AR =, JL
PR RSO (R, SR S BOCHR 8 J SA A T
e N NTTH WA T P SR E S

(o) A

P2 ASCET AN SCHKL 8 ) SEIL TR RE UL

Fig. 2 Comparison with the algorithm proposed in the reference [ 8]

(a) G

(b) SCHR[SIHE

(o) AICE

B3 ARSCE L AISCHR 8 1 5L TERE UL

Fig. 3 Comparisons with the algorithm proposed in the reference [ 8]

VRS SCHR (8 583k iy e it 33k, A SOOI A S
BRL10 JSAPERELLBOR T 181 4, NIET 4 ATLIE A
SCREARXT SCRR [ 10 [ 5k iU T B A 23 £ %
HORo T ICHRL10 ] H XS RLG B 3 ANdiE X K
ST B S R T O, BT (A - () |23 A
Ji R A Z R, M (A -1 (x) [ RF A -
I (o) | BB, PRS2SR X
SATHIH 23 7 A 2K L (CATET 4 (b) R AT R AR R 1 X

W) o MM A1) [T 1A =1 (x) |, B 5
AR, A B AL S B B 1 R = R A A
A AN (AN E 4 Ce) 20 @A IR 2 X0 .
— AR R D 2 T B I B AT 1, A TR

24, SCHRL 10 1553 B XA [a] PR 455 8 R
ANFIZHE K AR, A SOk 2T X I 1 18 Ak L, 2
B K R A 2 . KA SRS R R W], K =80, H (Y

© [ K G BT AR AU A



$F19% /38 /2014 FE3 B

FVINEE, FMEE, BX3IsR, EKNI / REREERPIREERIGESHHER

23 [ R I 10 x 10 Q2K AR SCRL A AN TR
B EREBUS B R ROR . S, TR
RAS 50BNy 600 x 400 123, IR B i =5 18] 71
BERE B 10 x 10 7. i T L% R KRR
SEJE A I, SCHR L8 ] AN SCHk [ 10 | AR 8 Xt X %5 )R

(d) ity e

(e) STHR[10]577%

FIR AR T 25 I8 B b6 2 B R i A 5L
ROR BRI Rk Al 8 9 Rl T AEmE, A F
B, AR SOk SCHR (8 ] 53k L SCHk (10 ] 534 /Y
SCER A RHR AR PEAT W OC AL B, O HL i B A AL T
KT UE B LB

() ALEE

4 ARSCEIERSCHR 10 ) FEPERE Hu gL

Fig. 4 Comparisons with our algorithm and the algorithm proposed in the reference [ 10 ]

3 & it

BEXTIE I S g L 8k, e T 2 LRk
W BTG AR AR R 2 A = FE W8 0™ AR
PSP NN S I S R D 8 g B N/N AW
A P 5 DX I 5 B 3 030 5 ol o SR PR 4R 20
BRI IR SE I I A0 25 6] 3 3 Al T (8] I R A1
SEVERI A 2R B o S A R R itk SRk T
A1 AR, Ek AT LU ] T 900 s s R e S il
PN RGE

5% 3L ( References)

[1] Land E H. An alternative technique for the computation of the
designator in the Retinex theory of color vision [ J]. National
Academy Sciences,1986,83(10) ;:3078-3080.

[ 2] Rizz A,Marini D,Rovati L L,et al. Unsupervised corrections of
unknown chromatic dominants using a Brownian-path-based Ret-
inex algorithm [ J]. Journal of Electronic Imaging,2003,12(3) ;
431441.

[ 3] Kimmel R,Elad M, Shaked D, et al. A variation framework for
Retinex[ J]. Computer Vision,2003,52(1) :7-23.

[ 4] Rahman Z,Jobson D J,Woodell G A. Retinex processing for au-
tomatic image enhancement [ J]. Journal of Electronic Imaging,
2004,13(1) :100-110.

[ 5] Narasimhan S G,Nayar S K. Vision and atmosphere [ J]. Inter-
national Journal of Computer Vision,2002,48(3) :233-254.

[ 6] Narasimhan S G,Nayar S K. Contrast restoration of weather de-
eraded images [ J]. IEEE Transactions on Pattern Analysis and
Machine Intelligence ,2003,25(6) :713-724.

[ 7] Faual R. Single image dehazing [ J]. ACM Transactions on
Graphics,2008,27(3) :1-9.

[ 8] HeK,Sun J,Tang X. Single image haze removal sing dark chan-
nel prior[ C]//Proceeding of IEEE Conference on Computer Vi-
sion and Pattern Recognition. Miami, FL., USA ; IEEE Computer
Society ,2009 ;:1956-1963.

[9] HeK,Sun J,Tang X. Guided Image Filtering[ C]//Proceeding
of the 11th European Conference on Computer Vision. Herak-
lion, Crete , Greece ; Springer,2010 ; 1-14.

[10] Jiang J G,Hou T F,Qi M B. Improved algorithm on single image
haze removal using dark channel prior[ J]. Journal of Circuits and
Systems ,2011,16(2) :7-12. [ 22, R W, 55 6t . BOEAY
TG OSRAIER T ], MBS R G¥H,2011,16(2) 7-12.

0385

© [ K G BT AR AU A



	1.pdf
	封面、.pdf
	目录(46).pdf

	20140306.pdf



