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Multi-Scale Color Image Enhancement Algorithm
Based on Color Space and Human Visual System (HVS)

HUANG Kai-qi, WANG Qiao, WU Zhen-yang
(Radio Engineering Dept . , Southeast University , Nanjing , Jiangsu 210096, China )

Abstract: Based on the analysis of human visual system characteristics to brightmess and color, we present a novel algorithm
with considering about wavelet decomposition and color space for color image enhancement . The uniform color space CIE La b is used
and a hybrid contrast enhancement algorithm for color image is proposed. Color image enhancement exists two goals: image looking nat-
urally and looking vividly. Experimental results confirm that improved color image enhancement is achieved.

Key words:

1 5%

BRERBRIBRThH TEMFAELESRE TR, BE
HEE H RS R E WA BB BT ENOER. ¥HAYT
BAETENE RS . EERET/ NS RENE
BABAREHER. LIVEH TETEREDSRN M E
HBIUIREIL, Brown 7ESCRR[ 2] F LN T £ FE T/
BEHBUIRIT R, 3 BRI T —FF BB R/ BORRE R  Hix i
Jrik E RN BRI NERRE R, R HERAE R . 7
LR P, ROEHHERE CER. N TEAE RN
B MRRAERR T HERETE—THE,ERKEBRE
. BEOEREFECRERS, EAEGNRNHWETRS
R38R BRI 18 B R In 4 3, AR SEHE AR R
RERGRAR. B, EaEALNERLEEESEHA
=, DR BEFHES BZ MERR, FECIR[3]9 Strick-
land ¥4 TREFBMEMEFRBZEMRXE, HHRH
TEMERETHARRRERBRRELOERERITES
B RN RERGRANER. AN EBCREKLRM b, 8
SERHBERAENAESZRRE, 4T TECRRE SR
BEARRMER ETARBREHRL T —FFHECHE

§5CR% B #A:2002-07-08; 4 /51 A # :2003-12-17

color image; wavelet transform; human visual properties; color space

BOMIRI L, LRUEY HRE M EREB T BEENEME
Wi, R SRR H A

2 MEE)NEE S ERSREN

2.1 EF/MEHREHGANE

BT/ SR A RIFHEHR SRR E U RS
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EHBEAAMITERENRE (S HE) TN D67, AL
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fa,y)= EC 1@njo1 (2, 7) + ZZDn,sbn,(x y) (1)
SR RS AU K, BE]

f(x )’)—EC l¢n1 l(x J’)+ZZD ]Knj‘puj(x )') (2)

ﬂJTHE@JﬁBHEﬁE‘JS&% LEEE?JJ FEBLHIE U R
AT I, X F G\, B FREREBAEES. L
b, ARERAMM B EHBAEEEEN, BEBRREE
T ARKFRAREER, BiH L EESERGOMEIEE
R b 3MIRAATT ;T Lu AR T EREZER, R
X 4T BRI T B A R FER R KRR T,
BATEARZHEN. ANEE2, EENHTRERTE
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RERBK ¢ RIEARRERHESRBHE (MIF) 5T
—F BN TR,

f(aj-lvbn.j)j-l = D(Cj—lan.j) (3)
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AR B 7 bR A0 B R AR A B B, P R 4
ffd 3 B B 5 URR PR TR R R ML R
JELR YL . AR AR ot 4 A RS2 4 i v IO 9 o B R 2R 3
(MTF-Modulation Transfer Function) ¥ 327~ . — fh3 4 MTF R
WY L(x,y) = Kl K+ K L(x,y)] (5)
AP K REEL(x, ) REBA, (2, ) REH HEHRE
RSN ABAMRERGEF, Xt MTF B0 8 LA R85
AR, X i AR B9 MTF S B BIE RIS R, B
H g 2% £ 57 IE 26 ¥ (LRY-Linear Rectification Function) , B & b
—¥H DEF MTR:
I(x,y) = K_zu“s—(l‘(‘:m (6)
A K BEE L2, ) BEBA, L(x, ) REH K, K BN
H— e REEHE L. B 2 TREH K f1 K, BREME
EROBINEESH B 2() T UEL, K BE, GRET
B MALE. K, BE, K € T MRKFE 7 mmss. 43¢
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B, HE 2B, YHEPHE—RET . BB HN
EEEARHN. K K, TUARBEE FhiEe, o g

|

108 54 20246 810

08 6 4 20 2 4 6810

MAESEE WA NS EF
(@Yk=k=1,k=0.35 B)k=k=ks=1
E 2 LRF E&#
3 Emash

EENRRaEK MR RGB = k%R .R,G.B
ZRHEERN=ZEA, X REEE BRI, TR
ENE—T BRIV FEHRS . NCHENAEXRSE
BEE =1 EX: &1 (Hue). # #/E (Saturation) F 372
(Brightness) .
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WL, AR . B R T HSV S HZ M RCB S HZ
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BEAX URREARMNB ARG LB RBEAR, MARE
H7E HSB R E W B R ELEN , XA B AN ELEERT
FE. T EHEEHASHERH CIE £ 1920 EF R BB —4
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(I—HEENRER S, 25 RH W), 5 5w E )
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MEFHEEEGNERL, EEQEMES . £XBH,



® 4 M

BT ETRERENFCSENERER RGMRE L

675

BESBRAYE  XERESEARAELRE . BHTHERS
EMERRARM, Hit, MR ELRARMN T RE
LABWE, FERA/NEERNYERERESRER, Aty
KRESSNE, mxHRmE L8N B E R E.
3.1 tMaRESRANIE

XF SR, TR EELNRSELE MR, B
AURAEFENNREFESELESE L. EEAHTE
BRHRDRNAXN THESERENETAR, AR E
BERA T a5 p e, B

S=+v a*?+b*2 (D

5= (8)

SEERMMEAMESE,S RERERANESR, « HIME
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a.%% RGB BB R Ar#3| CIE La" b* B (HE.

b. %t L 43 B/ MR e, FE/NEUIB 0 40 Y5 FI S i AR 4
FIRAM B, AR ERETY, A AERESBNE
SHEBRE M. RS M/ AR,

c.it® S B . REX S ABRMPEHE

d.xt S, L 2 Bifa —fbab B, RS HHEME G CIE
La™ b* Z [A] ¥4t [5] RGB 75 [H].
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Var(lo(%, y)) = Var( (2, 7)) ,
Var(L(x,7)) i
L= Mean(Io(x,y)) — Mean([;(x,¥))
Mea.n(li(x,y))
Heb L(x,y) RCHEBTEE, L(x, y) ROBESEBR, Var F
Mean RAKIBHE = MBE, C A HLEREM HH, L
HRERENHLE. T S o8, BEAS &, A 3CRH MR
RN FARGANE GEKUAHER. B4-695 A HR
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XF BRI M R, AR B B AR B 4 XY U REER
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WAL N BT EE L. B S X L EMRERBRT
—E BT, B 6 WRREE, i HiH 0 F i AREE,
ZRMNGEE, EREYNT —FL, Rt ERART
BUFRsE. BN TRESBRAT B/ BUS A 508
BEAR, BB S W EMEN, B S 2 BRMEN
AR MtAR THERIEFEENERN, ERIFHRET B A
5 B AIE5R 5 B IF IR .
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