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Abstract : An unified approach based on atmospheric scattering model is proposed to handle such degraded im-
ages with the strategy that gracefully bridges the gap between un-uniform illumination and hazy images. Ac-
cording to dark channel principle, the atmospheric veil function is caculated, and the residual image removing
atmospheric veil is obtained. Then, based on illumination-reflection model and bright channel theory, with
joint bilateral filter, illumination component of residual image is obtained and removed. So the reflection com-
ponents which has nothing to do with illumination is obtained. Meanwhile, influence of hazy and illumination
is removed. The proposed approach simultaneously dehazes images and enhances contrast, and the global at-
mospheric light is not necessary to be calculated to avoid the risk of errors. Experiment results on a variety of
outdoor degraded images demonstrate that the proposed method achieves short computation time and good res-
toration for visibility and color fidelity.
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PR ICa, ) Tk m 2 BEMATR

XFF RGB % (B B ) 80 R 5 . Bsta
%2 ARG R RGB =43 7 B A A 6] 5 ) 4%
PEAE B . X B G 1 R (0 B S T K
BEH AR, 28006 b — g, 53 1 1Y S 5 3R B0
AN, WEREIAE 255 TR R Lo, v M i/NEL A
Gy AR UG AR R 5 R 4 1 A FL(E D R
RS V(, y) oA B,
Valxsy) = mi(gleC(.zr, y) = A(l — ¢ M=),

€ (R,
(3)

Xt 2 (30 AUk o TN — 2 S B A A
S2Am A 0 A T B Vo (e ) (55 SRk —
W UEN ARSI V) AT, TERE K
SRREV(xsy) Ja RO B A{E
SRR (2) i ek,

Al TEEA 4 th ) A (EAG T 07 3 B & S AR R
A 2 PR (I I Ao R 1) OO HE T L A ARO(E R )
SR 0. 1 %0 Y 857 G D €0 1045 BT Ak o) 7, )
X B T L 14 S LG AT 55 RS DX 3 i e R fE
Bk KA ABIME. o kIGE I FA K=
MARHE R A6 H bR 35, i s A EFEIRZE,
Hos R BN LR . 0T R i Ak
A L Sun™ A e LB A B bR T
(3) FRAF B AR S 5 43 5 30 A7 K B8 JF B A 1 B e
NG I O NI A N S B D 7 N 1R
X R T UAB IE . AR 7 A AF A R R
PE AR SCHE N — A8 1 f B R A 5 5 RS R
() IR) 0, B 3kt A T B B O 09 4k 1, (A B AT DL 5 Rl
IR A

3 ATRBERIYEREFTHESN

3.1 RBEEX

I IR - S SRR I Sy, G ER G IR o 1 R R

Gy A (D RR N

ICxsy) = Li(xy y) RCx, y) s 4)
Horp ICa, y) IEESREFWEBG, (xR
JERR S FR Y R G IR . R(x, ) N EERI
S FR B S AR 0 A R () MR
FE—BEANAE,

HRAE X (4) 5 mn, x5 6 B i 1B R
ICxs y) AR AT LLAS B 37 5 O B4y i L (o,
v SRR (O AT E B AR B B R R R
v S BIERAR I 5 R S Re AR . mis o R
A ICxsy) AT A, K AE S5 1 7 R Ay
Pl TG B Atk P — 20K i RO 43 i Ret-
inex" AL H o g HLRIAR R

TE BRGNS 5 b, 24 3 5o W R iy B
F RCx, y) — 1 B, AR G R AR A AL S, 75
2 () G5 B 5 3 570l BR B B 0, e ad D i A%
i 40, A8 R [0, 255 T M N 5 BE . I DAL X PR
g H— 1% K EA RGB 3 il . {0
JEUR BB E T o b e — 3 5 (I R A
SR 3 A T8 T Y S AR IR R A B AR A R IR X
BFESMOCIRE N LR, EREMEE SN
RGB il 3 19 e KAE A SCE CH RS2 im 18, B

Ivic(xs y) = ,J,%?g.(B)(IL(I’y))’ (5)
Horp, I'Cay ) 2o A BMR TCx, p) KA 38 1Y 51
BAH, LweCayy) BV AFEMSR (2, y) FIZEEIE .,

AR SCAR 5 5 3 0 A L 5 MU 8 BRSO B4
AT . B ORI R Y Sl T L R R
I A U320 U I8 A A4 O R ) o, P A Ok R
St AR B R SR i MR 3R U RGBS 43 3
PEARSCHR S s L H X 2 B KAHE R 5l 5%
22 BRBCIEAT AL B, TR TR OR A0 BT 58 kg
) RGB 5 & $0m) &2 )5t
3.2 BEEREERGIHEHE

A 28 (D AN C4) R, R A0S 4 B AR R ]
TR A (6)

Lix,y) =
I Cxy ) RCay y) e MY 4 A(1 — ¢ M=),
(6)



5 10

R A S A5 O IR 20 2% R 4 BRI PR 2% 5 U vk 625

= o) Broan, MR W JE GE S 5 R R
min {R(x,y»} — 0, A &FH min {LCa,

€ {R. G B) € {R,G, B}

W= V(x,y) JBIZE KGR L(x, y) BYKEHEE K
B Vala, ) ERFREFEEG Ve, y o I
AR5 5 PR L, y) B3 GE BR Vi (a, )
YRR FEER Vx, y) B0 RS, K 2
(b), it KB ia 5 515 2 & 2 (o). A SCik
C17 T3 RO BB I B, J8 R S R AL V (s
V) B AE 2D FTR
A8 (6) K %5 58 KR L(x, y) 5 RAIHE
18 Vv AW BIAS 2058 22 KR ECx, y) . WA
2Ce) T
ECxsy) = Llx,y) —V(x,y) = I(x,y)e MY,
(D
MR (1), 5% 2 KR ECx, y) 7R
S AR B AL R IR Ry o it — 20 % (D B 3, AT A
ECxsy) = [L(xsy) e YRz, y). (8)
3.3 RESEKRE
e (8) , Xf 3% 22 KR E(x, y) 1 RGB =
WE AT I 5 T MR s E L I E 2D S F
HAE NI SCx,y) = L (xyy) e Y [k
fEIT Seouen (s ) SRR N
Siough (25 ¥) = Swmic (s ). 9
BT H bR R IF A 58 4 0 4 1Y, a2
PR RSB MR R RO ST L
O IR AE 3 e R 43 X8 A 78 Ak A ok O g5
I R CO) Al T 45 2R B IR &2 R 2 A AR ik
Y 2R ELAUR
KT FBR R AR B AR H AR I 52 e A SCE]
AR BE A 3z B %l BR 43 1 28 (o) il — 20 iR .
R B A s B3] LA 55 P15 v ST 1) 9% 728 % €2 /8 X
B T W58 0 0 AN 32 52 ) XA AL 3RS B 6 RE Gy 1
76 N BRAE KR 43 X G2 AR A B R a5, 8 Ak
RIS Y25 N Saowe - WA 2(2) FITR KRN
Seose = (Seouan @ ) O, Q)]
Ho, b RIKELASFEEM TR, EIEIE 245 44 g
% 45 1) RH X - 18 R 45 AR
— MG LT S w T W AR L G A AR — R
JE 6 RS AR T 28 K B P 3 B Ak 38 S 1 O R 3
HER TR T ih% . b TR RIEA
AT T SRR IR R 3 SR A0 0 O IR A L AR S
FHIE A BI04 6T P41 328 B 108 D I 1) 485 SR 0 2 38
i EMR AT AR AR B, X P AT — Rl

GRORFFIE D &% - FL A5 R A T B AR 3R 0 2 (8] {2
B HIE S BT K ZE 64 53 T IKE
BB T U I DR N

T2 fCp—alDe1,— 1,1,
P qeQ

BF(I,) =

(@R
Horp BF ROREEG IR DL sREL, £ RRTTOOAE p s
E T R UE A, g B LR p SRR K
e T (R e AR, Q 2 F A BEEEREL, W, 2 f
« g BUEA, T EBIESRABIA L E p S FED
GRMHE , g BUE IEAF OB T 1 55 B, P55 28 A
B f FH 3R, X RE BE A O 45 10 2k SCRE V- 1 34 Zk 5 )
R4y o TR WU U8 U g 2 o L300 U I8 25 1) 1 )
TEWAS o BT 5 — e B A0 S B AR
BT R B AR T Soouen FL A G R
A5 B BT LAAS SCAH SR (8 m i ¢ .
AN ) F A% e 1) WA 8 2 s ARSI X Suose FT Srong
PEATER A WS Y8 U BE AR PR FF 2 3H S 31 2
5 B WRE S HE— 25 V18, 1

()Z A%

(a)Hazy image

(MEFIHEEER  (ORETFZHEER
(b)Dark channel of (c¢)Open operation on

hazy image dark channel

(RS HECAE G (o) i v J: F (%

(d)Atmosphere veil (e)Result of residual

(N FEIRAYFE
M U (X 1

of input image image (DFiltering image of
residual image
< e I
(IREHZREER  (hFEEiEE (ALY S
(g)Close operation on e EE Gt 2 = {5
gray scale (h)Filtering results of  (i)Reflectance image

brightness channel of restored image

Pl 2 3 train’ PG TR B b i AR DG 45 2R %

Fig. 2 Restored image ‘train’ by proposed algorithm



626 b=

5 24 &

Sretined (p) =
1
W,
(12)
R T A T B AR S A PR B A R
PEUE Y A4 R A i AR S RO R A n ] 2
(h) Fr7R Al T e By i 5, T oK #3750 19 RGB
RIS RE R, ) R (13) , e K 55 45
BWE 2 s,

Rz, y) — 229 (13)
Srefined ( Xy y)

DU p—qll) gC] Suues (D) — Sens (@ | ) Sie (.

3.4 AXHEEZEREE

AR SO —FOR 0 %5 5 K 1R 5 25 SOt BB
(52 JRJ5 %, T 55 4 1] 5 1) % 36 O [ 45 400 2 il
AT IR 5 18 3 K BE T 3 B3 R A XU iy DB %
9 2R R B8 o 55 9 IR 5 R U BBtz
X 5 22 1A 8 Y 5 i T8 PR AT I P o B AN R
XU 8 B 45 B IR 4 R AR A BRI 5 A
ALY b SR g B T 45 2137 5% 19 RGB 1 38 1 S 4

'

HWABEAEG
m | TRz it A e S
]
T  |ummmm
22 D ORBERAE ——
KT | T e | e

}

&3 A SRR Y R AE K]
Fig. 3 Flowchart of proposed algorithm

4 EIoH

ST R E AR SCAE L B MR R — S LR B 55
2 MR AT R, 9256 25 7F 4 : Intel (R) Pentium
(R) D CPU 2.8 GHz 2.79 GHz,1.5 GB N f¢.,
matlab 7.12. 0, i 3 AR SCH LB F L4 3
X — 1 55 st R R AT B D
4.1 EJEM

i g Ay i AN B A Al 1 I R Y O ik
XL 4 G DL PR WO BT s 4 i@ © building”?
‘“farm’ “scene’ ‘ pumpki’ %5 58 FZ Y17 52 IR 45 R
XL A T3 v B B R 2 Ay Sl E 4D L () L (k)
(DB 7R s Ao 18 B J5 3k & TR 435 2R 43 il an 1l 4 Ce)
(D, () . (MHIR,

R 4Ce) FE 4G AT LLE H A48 B 5 5% 3
TR UG AR O R S S B 6 1o L A7
TE— 5 B3 3 LAy JCvE B, R A s
1R 5 T AR SC 7 Ik I e AR B, B S A%, LR S5
1) 240 7Y 37 W AT L

N 4COFE 4G ] LLF H A 18 B 15 5% 3
T 0 B 4 R P € IS L 3 5 i Ak B A T R G
A B A8 MEAT B AR BB 5 T A S ik 1 45 SR b il Ak
14 A HE 328 Ak 7 3 1 A 7 5 o BE L TR A0 DL
B

M 4 () RN 4 Ck) T LA H 0] 18 BH 1 52 38
T Tk 1 25 S X 37 T Ak % A D R R e B
1 37 55 37 Ak 3 A 3k 1G5 5 T AR SC O vk 1R 45 R B A
FIEE A Hp L S 5 (AR ) B i LS

M 4Ch) FE 4D R LIFE Y, 268 T -G+



5 10 4 A A5 <O IO B 25 B 00 B PR DR 25 55 Uy vk 627

(A9 55 I o] i A G 5 B Y vk 1 g Ak 4
TR AN 5 T AS SCO7 125 B 45 R0 UL RE AR I 42
Th T g 30 A 4 A 565 400 500 i T B

5-7 CF B WL Pl o O 45 i T yl6”
yo1', 'nyl7" 3 4l KN [Hl 3 5t F B %% 54 K 1% & 5 %t
FLgh e, af LLE Y Fattal J7 ik & R 0 K%
FARB H AR AR P B R AR AR5 BB s Tan
TR B PR B AR T 0 AP R (1 4 Y
BTG W AH (0,5 1 B A A DG & O 52 5 Koel J5
VR A I I T A AR R R T B R A, (HL
5 ATE M L B 1 RN s Tarel 7365 & R A 1
BEF RO W AFAE W OG5 s T W] Ty
TR B A TR A5 0 o R Al B L R AR A TS JE
s AL KL ik 2 R i R AR R S B A
IR B TR OG 2 Th 32, AR AR XCHEOG IR 2
P03 I L0 AR 5 A SC T 12 5 D Y £ AT A ke
Ll i B S 2 T e A Lk AR S S Y A T
W T B . ELA Akl e 1Ot R IR

M4 R3O Gajs ko D R B0 W G 52 10 J5 ok
(e,f g W E R R LI
Fig. 4 Dehazing results of He™' method and pro-
posed method. Top row(a, b, ¢, d) are in-
put hazy images, middle row(e. f, g, h) are
dehazed results by He et al, bottom row( i,
j» k, 1) are results dehazed by proposed
method. From left to right are ‘building”,

‘corn’, ‘scene’, and ‘pumpkins’

(a)FIE % W5 (b)Fattal £ 45 51
(a)Original hazy images (b)Result of Fattal

(c)TanJy iLE5 5 (d)koef /7 55
(¢)Result of Tan (d)Result of koef

(e)Tarelj7 45 (DHe 7 H: 85 4
(e)Result of Tarel method (HResult of He

(QAKT7 45 (A7 s
(g)Result of A.K (h)Result of proposed method

Bl 5 A (hD FAIELA (1) Fattal, Tan \Koef, Tarel \He, A. K(b,c,d,e.f, @) i3t %5 58 1% y167 (a) & JR 45 S X Lb K]

Fig. 5 Comparison of dehazing performances of different algorithms on hazy image ‘y16’



628 i K Y %24 %

)il % (4 (b)Fattal B 45 1R (c)Tanjy i E5 5 (d)koef )5 45 3
(a)Original hazy images (b)Result of Fattal (c)Result of Tan (d)Result of koef

.' < : -y T ~
(e)Tarel 7 455 (DHeT7 L4553 (2)AKT7 553 (A7 e R
(e)Result of Tarel method (DResult of He (g)Result of ALK (h)Result of proposed method

Pl 6 A SO i AT () 5 125 %0 55 8 R y0 1" 52 S 45 5% LL ]

Fig. 6 Comparison of dehazing performances by different algorithms on image ‘y01'

QG GES e (b)Fattal FL k45 (c)TanJy HEE5 R (d)koef /7 Eh&E
(a)Original hazy images (b)Result of Fattal (c)Result of Tan (d)Result of koef

(e)Tarelj7 55 5 (DHeJ7 853 (2AKJT 553 ()AL 77 i
(e)Result of Tarel method (HResult of He (g)Result of A K (h)Result of proposed method

P 7 SO B A 1977150 55 58 R S ny 17" &2 545 %) L

Fig. 7 Comparison of dehazing performances by different algorithms on image ‘nyl7’



%104

ZERAE A5 OB I i B 00 LR PR PR K % vk

629

4.2 EJREM

WA SC MU A 1 Fattal™ | Tan™ | Koeft |
Tarel™ \He" (A, K" )5 ik % 3 41 E% 1 & I 45
R WHEGEHELL ¢ CFHMEL » AR
R = B L EE 45 Coun 55 % WLVEAN 45 b1 2
et g gk 1 pros . Horp, wr 0l 48
GHECE L o P Y86 B2 LE v H ok A 4 B AT S
20 RS2 R R 5 AR R R L 3 Ok i R AR
PR 5 5060 (9 1 20RO 5 X L B2 3 25 Coaw TR

i e AL AT S5 NS L BE (Y 4 TE AR RS W LUR
AN IS LA R Al DL R A ROH AP 2y
B RE L 4 AT 5, U0 25 g R AR T A2 e
FUGR R B UL BE A5 21 1 42 v s A SO &5 R Al
MR R BIE TR Z BOBA J7 ik R A SCH
BLAY 35 5 B A MR TS L TN H S A AR A
ST AS IR 0 LI 45 5 BUA Tk AR R,
VLA 7 2 5 A 7 12 75 X LU RE £ 8 O TR A
B ABOR .

FR1 AXFEERAFEERLERNEIIEMIERITEE
Tab.1 Comparison of objective evaluation index for dehazing performances by different algorithms
[CEETA y01 yl6 nyl7

ik AR e T p) Cain e T p) Caain e T p) Cain
Fattal 0.0864 1.2152 0.0012 1.1540 0.0583 1.2033 0.0032 1.2458 —0.1061 1.5346 0.0202 1.4139
Tan 0.1219 2.2283 0.0039 1.0209 —0.0165 2.0602 0.0045 0.9023 —0.0412 2.1900 0.0077 0.9101
Kopf. 0.0947 1.6362 0.0002 1.3088 0.0009 1.3456 0.0028 1.3732 0.0169 1.6136 0.0136 1.5238
Tarel 0.2092 1.9903 0.0000 0.8272 0.2406 1.9583 0.0000 0.9218 0.1104 1.7057 0.0000 O0.8375
He 0.1426 1.3134 0.0101 0.8688 0.1314 1.3674 0.0019 0.9052 0.0232 1.6297 0.0023 1.3204
AL K. 0.2532 1.4244 0.0000 1.0551 0.1632 1.4937 0.0002 0.9849 0.2456 2.1832 0.0036 1.4360
AP 0.1605 1.5955 0.0017 0.7879 0.1062 1.4015 0.0004 1.2635 0.0372 1.3173 0.0004 1.1157
X G AR B S AR SO R CE B B
5 4 ® I MR PR 10 RGB 43 18 96 52 4 5 2 3 3R 8

AR SO 55 5 1 5 14 I 52 3 B AT TR
Proggih 7T — M EmEEZ k. Gk
A IG5 2 100 T D, SR BOR F BB, O SR M 25 B
RAHE e W R 25 TG AR Jim 2 1O IR - B A A3 A8t
T T I BB U 8 A R I Tk 22 R Ok
MR 05 B s B e R BR AR 22 ER R D IR 23 26, A
MIARAS T 37 5 Wy 1A B B 53 o3 ik, 23 BR 55 4 AL TR

SE

[1] TAN K, OAKLEY P J. Physics-based approach to
color image enhancement in poor visibility conditions
[J]. Optical Society of America, 2001, 18 (10):
2460-2467.

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

PR PR B A 01 {5 B L A R e A5
7 VR TV ) A KR g Ak B Y [
AAT R AP 52 TR T B TE R 7 5% 6 AR
fR S o MR I 75 A AR HO B AR T 1 T SR i
2R PG5 I SR T A A SR AT
S RGBS A2 8. 4045 1 A2 20 1 2160 14 BT st
St . BRI R AT AR Y
TRBE T R R A0 15 5

[3] TAREL J P, HAYTUERE N. Fast visibility resto-
ration from a single color or gray level image[ C].
Proceedings of the 12" 1EEE International Con-
ference Computer Vision, Kyoto. Japan:
IEEE, 2009: 2201-2208.

HE K M.SUN J,TANG X O. Single image haze re-

on

[4]
moval using dark channel prior[ C]. Proceedings of

the IEEE Conference on Computer Vision and Pat-



630

T TR

5 24 &

5]

L6]

L7]

(8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

tern Recognition Miami. USA . IEEE, 2009.: 1956-
1963.
KOPF J, NEUBERT B, CHEN B, et al.. Deep
photo: model-based photograph enhancement and
viewing'[J]. ACM Trans. Graph. , 2008, 27 (5),
116-1-116-10.
ANCUTI C, HERMANS C, BEKAERT P. A fast
semi-inverse approach to detect and remove the haze
from a single image[ C]. Proc. ACCV, 2011. 501-
514.
KIM J H, JANGW D, SIMJ Y, etal.. Optimized
contrast enhancement for real-time image and video
dehazing[J]. Journal of Visual Communication and
Image Representations 2013,24(3) :410-425
TRIPATHI A K, MUKHOPADHYAY S. Single
image fog removal using anisotropic diffusion [J].
IET Image processing, 2012, 6(7):966-975.
NARASIMHAN S G, NAYAR S K. Contrast res-
toration of weather degraded images [ J]. IEEE
Transactions on Pattern Analysis and Machine In-
telligence, 2003, 25(6):713-724.
TAN R C. Visibility in bad weather from a single
image [ C]. IEEE Conference on Computer Vision
and Pattern Recognition (CVPR'08), 2008, 1-8.
XIAO C, GAN .
guided joint bilateral filter[ J]. The Visual Com-
puter, 2012, 28(6-8): 713-721.
RAHMAN, Z U, JOBSON D J. Retinex process-

Fast image dehazing using

ing for automatic image enhancement[J]. Journal
of Electronic Imaging,2004,13(1): 100-110.
SHUKRI D S M, ASMUNI H, OTHMAN R M,
et al.. An improved multiscale retinex algorithm
for motion-blurred iris images to minimize the in-
tra-individual variations [ J]. Pattern Recognition
Letters ,2013,34(9):1071-1077.

CHAO W H, LATAY, SHIH Y Y I, et al..
Correction of inhomogeneous magnetic resonance
images using multiscale retinex for segmentation
accuracy improvement[ ] ]. Biomedical Signal Pro-
cessing and Control, 2012,7(2): 129-140.
HASHEMI S, KIANI S, NOROOZI N, et al..
An image contrast enhancement method based on
genetic algorithm[J]. Pattern Recognition Letters
,2010,31(13): 1816-1824.
HUANG S C, YEH C H.

hancement for preserving mean brightness with-

Image contrast en-

[17]

(18]

(19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

out losing image features [J]. Engineering Ap-
plications of Artificial Intelligence, 2013, 26
(5): 1487-1492.

PARIS S, DURAND F. A fast approximation of
the bilateral filter using a signal processing ap-
proach [ C J. Vision-ECCV 2006,
Springer Berlin Heidelberg, 2006 568-580.
ZHANG B'Y, ALLEBACH ] P. Adaptive bilater-

Computer

al filter for sharpness enhancement and noise re-
moval[ J].
ing, 2008,17(5): 664-678.

SUN CH H, DUAN H B. A restricted-direction

IEEE Transactions on Image Process-

target search approach based on coupled routing
and optical sensor tasking optimization[]J]. OP-
TIK, 2012, 123(24) :2226-2229.

HAUTIERE N. Blind contrast enhancement as-
sessment by gradient ratioing at visible edges[]J].
Image Analysis & Stereology 2008, 27(2):87-
95.

HE K M, SUN J, TANG X O. Guided image fil-
tering[ C]. Computer Vision-ECCV 2010. Spring-
er Berlin Heidelberg, 2010 1-14.

SCHECHNER Y Y, NARASIMHAN S G, NA-
YAR S K. Polarization-based vision through haze
[1]. Applied Optics, 2003, 42(3); 511-525.
NARASIMHAN S G, NAYAR S K. Vision and
the atmosphere[ J]. International Jowrnal of Com-
puter Vision, 2002, 48(3): 233-254.

GARG K, NAYAR S K. Vision and rain[J]. Int
J. Comput. Vis. 2007, 75(1) . 3-27.

YEH C H, KANG L W, LEE M S, et al.. Haze
effect removal from image via haze density estima-
tion in optical model[J]. Optics Express, 2013,21
(22). 27127-27141.

BAT1Y, LIC, JIA W, et al.. Designing a weara-
ble computer for lifestyle evaluation[ C]. 38th An-
nual Northeast Bioengineering Conference, 2012
March 16-18. 243-244.

WEI S, GUO B L. A fast single-image dehazing
method for visible-light systems [J]. Optical En-
gineering ., 2013,52(9): 093103.

WEI S. A new single image fog removal algorithm
based on physical model[ . International Journal
for Light and Electron Optics, 2013, 124(21):
4770-4775.

SUN W, HAN L. GUO B L. A fast color image



%5 10

R A S A5 O IR 20 2% R 4 BRI PR 2% 5 U vk 631

enhancement algorithm based on max intensity

channellJ]. Journal of Modern Optics, 2014, 61

EER N

FERE966-) .5, MBI A, &%
TR, WF 5807 ok o A HLEE 5 S
Wi A5 & 4L #. E-mail: lidajian @ nw-

pu. edu. cn

FhAH5Q980—) BB ML R
B T, F BRSO o e
AL B B 55 A L b BE L 5 B
WREMARREEIT,E —1EEHER
F SCI/EL £ 3C 20 Ak SRE K & W
R FRAL 6 T, 3= G [ 5 K] A B
FEG ARG TSR —H, 15
HRARB LS HFETA —T, E

mail: wsun@ xidian. edu. cn

(6):466-477.

& OEA992) . L B, B
W€ A, W 5E J7 1 BT R Ak 3
E-mail:1621980248@ qq. com





