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Retinex Algorithm Improvement for Color Compensation
in Back-Light Image Efficently
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Abstract

This paper proposes a new algorithm that improve color component of compensated
image using Retinex method for back-light image. A back-light image has two regions,
one of the region is too bright and the other one is too dark. If an back-light image is

improved contrast using Retinex method, it loses color information in the part of
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brightness of the image. In order to make up loss information, proposed algorithm adds

color components from original image. The histogram can be divided three parts that
brightness, darkness, midway using K-mean (k=3) algorithm. For the brightness, it is
used color information of the original image. For the darkness, it is converted using by

Retinex method. The midway region is mixed between original image and Retinex result

image in the ratio of histogram. The ratio is determined by distance from dark area.

The proposed algorithm was tested

back-light evaluate

nature images to

performance, and the experimental result shows that proposed algorithm is more robust

than original Retinex algorithm.

» Keyword : Back-Light Image, Retinex Algorithm, k-mean Clustering
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Fig. 1. Overall Flowchart for Proposed Algorithm.

2 ERA AR ueEe I ofviAe) i 7]
% Retinex Y7252 H3319S B39 £48 5 e e
o) Ae) AEE THHOR BAY 4 YES S Ao]
o o1 918 4 9% oJu)Ao) that B B2ETY
42 55 74 o) 4B B RES 2L BT ofF
& 9GS FYI. Y oFE JGS PRSP At
AR gol Basich AR THY AR g A8

ke
X 2
RO
T %
o 2
N |O
o
sl
SRR
2
$A°_
=y
gﬂllo
ox
e 1
B e
58
LIS
S
75
do o
o
oo



3t FAs - B2 49, W AT 99, T D
o] )9 FYoz YFEE gtk o|F A FREAR
o Retinex ¥3&E< 483l 3dd sk @43
Aqxe] Ay FRE FPsl= HEE T3l IF onAE A
Mel=E gtk F3F 49 A S2ETAY 93] 4
RHE o]gate] B 99, Z2 o7 FYel 7P HIES
B3] 9E 3° Retinex B4 949 32 tdte i g
Sl=E gih

. 9& olojxle §F &4

N
P
e
02
0z
=2
x
1o
12

I}
o
a
A
dim
0

Q<) Al PN G ool Tl AFH A
3} o] Bre: el MRS ML A SRS B3 o)
$ oA o7 wEel 23 Anso] Ho] ARAE 5
A 7T ek 2 2 & ALY 9] 540 B
o) UEhhe tjEH9] ol A5-E Boleh

J2l 2 Kol Aol o3& opfxIE
Fig. 2. Back-light images of natural picture

9 2 9 B o AIES BEAOR Yo w B
3} o} WA BEL AR gk o AL A A 7}
weke] B4 Bjsh 28 uls- vre Belo] Iple) 5
ol EAl1 2 A9 WA % Ak wA IAA]
Galt olTe dofol tid v ¢ Bavt ok

22 7|Z9| Retinex g12|&

7129] Retinex ¢agES G4 #1719 dxE 74
Alolell= 21 #AE 7FXItk= Weber-Fechner’'s Law<}
Gdel ¥E 29 ARG W} R FOZ o]Fofitke
Land®] A1ZHA BdS 7Pgste] 2 v 93s £0)1

RS Yehdo 2 tHEE

ol o o o
o fo
g
2 o
>
RO
o I
Te
_):,_’_u
i
o,
>
>
o
IN
o
o

‘F

’Fo 2 T H 11, Retinex £8-2 9]
o] Aot} o] 21 Fs HFL
A A} Aol B¥shs WA ¢5dke 2E ds &

L;": o
o

Me

2,

= ;
o

B\

o

Retinex= 9% 4749 Adel webr] F 7z e
& =], i) AL disiM 283k 7495 SSR(Single
Scale Retinex) @aglFolelar sp A4} Zo| RGB
o Al je] AL thelA HEsk= B¢ MSR (Mt
Scale Retinex) €argl5ol2} gHa{6-7].

17 3 & MSR ¢agse] £5 thojojasls HaFEn

J21 3 MSR 2PlEe| =X Cjoloi 24
Fig. 3. Block diagram for MSR of Retinex method

SSR €agEe 4 (D& A 4 ok

Ri(XJ)Zlogli(x,y)—10g[F(X,J’)*1,-(st’)] 1)



64 T R e S k(2011 1)

xy)e AF el AHEES orjsis, L(ny) & i wig
A ARG Uedt, & RGB 949 4$-1=1,2 3 o[tk
Ri(x,») =i Wz A2Fe] SSR 2342 UeRdth « ake A
wed Axs Jehla F(xy) e 2% 42 34< 93t

nter/Surround EE A (2)9F o] AHejdAct

o
2
Z.
g
&

F(x,y)=Kexp[-(x*+y*)/’]

2] (2ol c= Gaussian Center/Surround S Y

Eflie, K £ 2 9)7 2] 737tk

I I F(x,y)dxdy =1 3

c 7} U F2 A9 o] BAS HESUA TR 9
oo Hrrt BUHn X5k A gAY o5 Fln
B Y Alole] Aol7t UF FolEo] 3MEE Hols o
A& A Fok vk ¢ 7} 2 AF o5 499 9 9y
of Zpo|7} AR o] A Hre} vhe 4]
7} £AEA Ak

MSR2 th9] SSR A% 9] 7124 o= 18k

N N
RMSR,._ZW;Rn 7ZW;:1 @
n=l1 n=l

2 (4) 9 n& MZ TE ¢ 455 2= SSRY S T
3, W, R = niA SSR 2o} 7FER] o]tk MSRE A2

2 ¢ o83 o7 7j9] SSR ZAHE o83l 1749 ¢
e o]83h= A9 SSR TS B3 Gain-offset 23
2 Z2(log)Z &) HIE T HYE &hitZ WS|4
B4 332 Red, Green, Blue?] i3-S 2dsla 4S5 A
HalA st

Lx y)=Gx )*(xy)

T2l 4 Renex BX 2TR|E
Fig. 4. Retinex algorithm

18 4 £ Retinex €829 28] A4S 5470z B

ol

2.3 Retinex 7|HE &8 A& Ax EH

= JR|Ae] digk BAo] 7}
5o dshs Feje JRE 98 F ik a” 5 = ol
o4 oju|AJo]l th3k 22 A9} o]oll tHE Retinex &1
g% Heo2 /e A9E HoEth

N
g,
o,
o
3
&
mO
iy
Ach
f
rlo
18
o
O

T2l 5 & 0[0|X|2} Retinex =& 2t
Fig. 5. Back-ight imeges of natural picture




2 A HAE 98 Retinex ¥8F9) 4% AH 65

—g

12! 6. Retinex0llAM AlR3H= Log Bk 2
Fig. 6. Log function using in Retinex

lll. Retinex ¢1z|E M= 7iM

31. K-mean £ 0[8¢% #7| &9 F&

K-mean 238]5-S iz 8263 duggos
o] 7jel HIOIE17} L2
7Pg ZidsA e 5 i) 4714 k o oje
o 2gOoR TEY AAAE APk Aoln

kg FaElFelMe FHE AHs .

Atehe FarelEs 887 e G olmAeA
o] ¥k g3t of ] AE A
999 & 15 S13) £ =gl
 K-mean (k | 7= 3l

2+ Reti
e
5t01 linears il & 2|

1
s YA (K=1]
- Retinex ¢ ne|se
Ol 8B A=A

0 ; WK
ThL ThH
T2 7. o4 ojnjxle] SIAE TR I a8 T
Fig. 7. Histogram segmentation of back-light image

Graylevel

T" 7 ellXq9k 2ol FH FHE UrrolAEF Hof gle

o 77 o)FL GAK=L0"7hL), 7+ FK=2ThL™
ThH), 8+ F(K=3: ThH 2%)o]t}. o]9} +& TE-S &3

K-mean Clustering [K = 3]
SIAETRY Fed et ot ojnix|
Fig. 8. Result of histogram segmentation

gl 8

O 8 oA & 4 Qo] T3 Fel 3
B g Yol gukgoz e
*}°l°ﬂ So7t e RS E & et o] YHE g &
TH<Ql 14 vhge] Basit).
32 Retinex ¢12|Fe 2y 28 Md&s &4
Retinex ¢ E|ES o]-&3 BAHE G4fe] ¥ 49 2y
AEo] EAEE AL Bkl 98] Retinex 24 o]w]A|o]
A3 on|Ae] 29 AES F12 olgdEs dr

01—01]}\1 Al v} o] Al S| AEI#:o|A v o
oo] Aol QR oatore] He] RS A} gt &

Og [e)
3t o) G2 7= Retinex
Ae] A5 2 el Ae3 UrA] F3 Gl i
e I8 9 9 2ol ofF G v G Atele] A2lel
Al #R) A9 IS Tl 4 Sl THAlE vleE 4
58} o] Akslel 1A ¥ §E AR

dugEe 3 24"



66 TR TR M RERE G k(2011 1)

b=0.3
EERLER R

' Iy Graylevel

ThL ThH

T8l 9. SIAETIO| F7H Bdol|Me| HiEEel B
Fig. 9. Compensation in midway area of histogram

Rlxy), if 0< Iz,y) < ThL
R(z,y) Xa+ I(z,y) Xb,
Bla.y)= {000 i]ST];Jz)L<[(:z:,y)< Thi ©)
1(z,y), if ThH < I(x,y) < 256
= (ThH— Lx,y))/(ThH— ThL) (6)
b= (I(z,y)— ThL)/(ThH— ThL) (7)
atb=1 ®

A7, Elz,y) = /WAE 94 E8€ola,
L R(x,y) Retinex Exé 34

a8 9 °ﬂ/\1 A4z
A8 45 g2 G9s itk F3F g0l A%
A5E Brve fA7EA9] G tiaiA AFARE A
3= 2= Retinex &Lzl 9J3) B =
=i 9 AMRE FVIehe 2z e %%
= Ag] o] gk webA 7 9 ofjx A
B g 999 8] gl gse e Retinex g1y
Fo2RE BAH s 0% /A UHA] 30% o Ay
e 4 omARRH S ¢ 5 Utk

A9 #AAE a8 10 F 4 6) & Fal AdsiaL

e gele S eesos

ATk

Retinex £ 0l0|X|
2! 10. Refinex LIRS
Fig. 10. Color components correction of Retinex

o Zo| 4= 2

I8 10 & %'H & 4= 9150] Retinex €18]&S 53 &
Fe] oA Ae] JRE UE

e

N

A o= 71E9
Retinex ¢a18]= Az}l Aetsk
5 o83 9% onxY] AAE vt 9%
2y G4E vigez

o 452 B

5 4 olr A2 A

At Lare

o o

|

&

olw| A=
Sk
Iy 11 & 9%
& 8] AEe] Aladge)d
AR B4 A3E HoF
I3 194 (@) & 98 34E 2odFH, () © 949
S|~ thefjr K-mean YadES o]83le] ghe o
o ol 99 % T 49S U Al (o) = 3~
Eadel 99 #i A9E 58 4 Aadeold AnE
HoZ) o]y BG4 53l 49s FEFoEH TG
oA} Al B 2

AABRE PO A5

ol z|o|Ae] K-mean &g]EE o8
Zije} o] F3l dojxl Y




g3 o)A e A& Ao MG BAS A3 Retinex ¥1EFY 45 A 67

BHwske] X
o AE

(0 27| &= Mol (0 Mgt &elE

(a) B2 At b) SIAET A =

(c) Mt s

O 2P| M2 NTRIEOK (o) A LTRIS

B 1. o3 Olxlnje] 22| A2 SRS 9I5t 2P| Aol U

MOHE 0| Znt
Fig 11. Segmentation result of back-light image fo color correction

=

(d) &= o213 FF& 53 ol HFHoz Hygd 2 e .
(© Mot y2iE

= HojET
I3 12 & 712 Retinex €18]52

N

(o3
o,
s
ol
3
o
o
=)
X



68 TR TR M RERE G k(2011 1)

o Mot S
2l 12. 242} o|0|X[o]| ChelAM Retinex LR[S 0[St MSRCR
Z1n} olo|X|e} Motsk= TR |S0]| Cist 711-} H|m
Fig 12. Comparison of MSRCR and proposed algorithm using back-light
images

9 Ao, (b) = 71
Retinex @ae]Ee ol8ste] @2 ®A 23t om||o|th
2 = e A3} olw] Aotk

o Mot 2riE
&l 13 244t o[0|Xof CHsHA K-Retinex LTRSS 0|25+ Znt
ola xie} Hipksl= etmaiEof chet 2} 8
Fig 13. Comparison of K-Retinex and proposed
algorithm using back-light images

a9 13 9 (a) = tEAR] 9F ARlelw, (h) & 7IE %

B39 19o] AeH12] K-Retinex aES o83t
e B4 2R onAoltk (o) & AN LSS Tl
Qe A7} oJu] otk

K-Retinex €312l5-2 Mo g gir|zr} 3pdsle

E e K*Retinex al-ﬂ\j/]% Hoh

S oSl 2 sl e ke Hsos
E102 Y e 28 & a}c} s 9 %‘Q

AT AV WIS % 4 ou o 59 :L% 12 @ 7
WA GRS of g AT e B
ke el 23 K2R Wk A

g yhe bk

= 11—

Refex 543 33191 SIS e oA Au
P A 9% ¢ 5 ok

VI. 28
71E9] Retinex ¥aE|Ee] A% 949 Uz s
53 AN de] gt SRR ARGl £33 ds
T A 9B 9AolA Retinex SuES F48 3§ o
l:n—c FhoME HlmA gux ddo] AEE whE vk of
foi Ay o] £AEE dHE Holx Q) B =

0]2)3} Retinex &18)Z9 @S HeE] &
]UVV} 7K

12 Hor 12
oLé_
T

_ﬂm

AL Bl o]

17} 7}Xl Jr71 99
3

O

dae|5S AXSIATE 9 01”
ol g

ki3
%
K-mean €a12]5S ©] 2t 44
o meh the 2o JHE 7}14474‘% 1%%]—— s A
oz FSAHd A% e Ee F Wt e
Retinex ¢312]5-S 3 2jote] vlus Faf 29 A9

=
Bl FAYS % F Ak

[1] L. Meylan, D. Alleysson, and S. Stistrunk, "Model of
retinal local adaptation for the tone mapping of color
filter array images,” J. Opt. Soc. Am. A, Vol.24, No.9,
Pp.2807-2816, 2007.

2] D. H Choi. I H Jang. NC. Kim “Color Image
Enhancement Based on an Improved Image



S 93 Retinex ¢1d&Y A

off

7

A

69

Formation Model,” Jumal of the IEEK SP, Vol
4, No. 6, pp. 66-84, 2006.

[3] C. Ke, "Adaptive Smoothing Via Contextual and Local
Discontinuities,” IEEE Transactions on Pattern analysis
and machine intelligence, Vol.27, No.10, pp.1552-1567,
2005.

[4] Y. K Park and J. K Kim, "A New Methodology of
Tllumination Estimation/ Normalization for Robust Face
Recognition,” IEEE international Conference on image
Processing, 2007.

[B] M. C. Sy, J. H Guo, D. T. Lin, G. C. Wang, "New

compensation algorithm for color backlight images,”

Neural Networks, 2002. IJCNN '02. Proceedings of the

2002 International Joint Conference, vol. 2, pp.

1396-1400, Honolulu, Hawaii, America, May 2002.

7. Rahman, G. A. Woodell, D. J. Jobson, "A

Comparison of the Multiscale Retinex with Other

Image Enhancement Techniques,” NASA Langley

Technical Report, 1997.

[7] Daniel J. Jobson and Zia—ur Rahman, "Properties and
Performance of a Center/ Surround Retinex,” IEEE
Trans. Image Process, Vol.6, No.3, pp.451-492, 1997.

[8] D. J. Jobson, Z Rahman, and G. A. Woodel, "A
Multiscale Retinex for Bridging the Gap between Color

(6]

Images and The Human Observation,” IEEE
Trans. Image Process, Vol6, No.7, pp.965-976,
1997.

[9] K Alsabti, S. Ranka, and V. Singh, "An Efficient

Clustering  Algorithm,”  Proc.  First
Workshop High Performance Data Mining, Mar.
1998.

[10] D. H Choi, I H Jang, M. H Kim, and N. C.
Kim, "Color image enhancement based
single-scale retinex with a JND-based nonlinear
filter,” in Proc. IEEE Int. Symp. Circuits and
Syst., New Orleans, USA, pp.3948-3%1, 2007.

[11] T S. Jang, K H Pak and Y. H Ha, "Color

by Estimation of Dominant
Chromaticity in Multi-Scaled Retinex,” Jurnal of
Imaging Science and Technology, Vol53, No.5,
2000.

[12] B H Kang, C. W. Jeon, and H S. Ko. “K-Retinex

k-means

on

Correction

Algorithm ~ for
Jumal of the
126-136, 2007.
[131 Y. T. Kim H S. Han “detection method using
Retinex based on Median filter in the Fog
Image,” Jurnal of the Korea Society of Computer
Vol. 15 No. 8 pp. 31-39,

Fast Back-Light
IEEK SP, Vol

Compensation,”
44, No. 2, pp

and information,
2010.

(14 J. D. Kim, Y. J Han. H S. Han. “Image-based
Water Level Measurement Method Adapting to
Ruler's Surface Condition,”Jurnal of the Korea
Society of Computer and information, Vol. 15

No. 9, pp. 67-76, 2010.

¢}

1992 ek Axpgst} A}

1904 SATiET viate) BAREE) A}

WG Atk skl sk
upky

Fhltok ZERIHAZE] G

E-mail : yt@novapexmobile.com

S A 8
2007 ANt AHEAAAT o)

2000 Aot ekl AAFEe) A}

200973 ek ekl AAkEst
AEE:

Hiktok WdAie], ditl= Al

E-mail : caution0@ssu.ackr

1991: University of Southem California
3w}
19278 AUsh

g
PilEok A3} Ald AlA S3EEA 914

E-mail : hahn@ssu.ackr

HRENAA T






