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Color Image Enhancement Based on Histogram Segmentation

HU Qiong, WANG Rong-gui, HU Wei-wei, YANG Wan-ting
(School of Computer and Information, Hefei University of Technology, Hefei 230009 )

Abstract A new method is proposed in this paper to improve the traditional histogram equalization, mainly to solve the
problem of color distortion of the color images caused by the direct usage of histogram equalization. This algorithm firstly
divides the histograms of three channels of R, G, and B twice based on the mean of the grey levels and the principle of
equal area. Then it equalizes the sub-histogram respectively. Finally, the processed images of each channel are merged by

calculating the proportion of the three channels in the original image. The experiments indicate that the proposed method is

quite effective in processing color images.

Keywords histogram equalization,image enhancement, histogram segmentation, color image

1 3]

[

P 08 5t 2 PR 0 i 55 4k B A — A B 2 Ak
PR, A% b Bl T i TS T Bk 4 i A
BT B R FHE IAT RE , L2 HE N R Al 42 e R G K
DL A L T T AR R € AR R (1
B, R A0 PG 0 53 oA T JLAF 5G9 — A R, R
L7 P R A o R (5 PR B AT g i, o it O X
AT LR () el 2 G EE 2 M R,G,B 3 IF
TR R 5 0% 3 i 1 R AT AL A OF , (H X
PRSI ER AR R AR () H

Xt 3 4e R AR T AL B, OF A R, GLB 3 |
TR RS MR % R, AR M R kAT |
Jr A (RS S R AR R A, A Y
BRI, AR (3) 48 B2 M RCB (1%
25 [6) 5 4L 3| HIS (hue-intensity-saturation ) {4, 3% 25 [d] ,
SRIG XS SE o 1 AT G o, (2 T Bk AT
23 1] AR T Ak A 25 T R Bl A
T O AR R (R R S X
AN HEXT R,G,B Jp i EAT AL B, [F] I 687 DR 15
A —EH , (H 2 HEE Gl 78 % Pk RGB 4% %5 [H] 3
HIS {6, 25 ) % 4 i TR A , s 53 5K S A i o
ARSCER T — RO % 6 R T B A T

EETE K A AR IS TH (60575023 ,60705015 ) 5 Z R H ARFL£FE &I H (070412054 )

15 75 H H#7 :2008-03-27 ; % [E] B #A :2008-05-28
E—IEEEN W B(1982 ~
E-mail ; qiongl016 @ 126. com

DI N U I o AN 2 o AR =0 S R 7 0 o S W SO i s M DSBS K < 2 I E R 7 1



559 10

BY 0 BUAE E T 5 O R R ( RR A SR Bk 1777

o TR oy 3 B0 P B E R LD P 4 i
USRS R, G, B 487345 & B K BE B 7 B 5
B oA B 4 AT R B 5 P R R AR R 4 AT
KB E 7 B AT ¥ A e ab 2L 9K R 3 R, G LB &4y
BT TR K BE G o JRURE (0 TR B OK JEE 4 i By e 4o
RIS R,G,B &1 LKk,
P27 56 X R 40 AR 2R A 10 5 Ak 31, SR A B
Wiz B2 R, MHESIHFRMESGR EOE LRAR
b B ROR

2 HEFBESESHEL

L7 V34 A At 2 8 45 RS Y K R L L 4y
A7 A B AL A0 0 L L o A fif 5 ek EHR
18R IR B A 28 % BE 34 51 40 A o BT 7 R B i Ak
SR T 6 I B AR A7 Ak 38 Y B3, R I A )
FHHAb PR €0, [ 5 i) 2 0 B> 43 i 40 0l gE A7 b 3R
AR B AL R AT B B B R AR R 4
B DX ] N 04 B [ AT 34 i Ak A B
DEAEBN R &R AHF, & R=1{R(i,
IWEA LYIRES N {R) R, R, R, , ",
R, R, b A m AIRBEG R, Ry BGR K EE
B BEEMRHE R, X R i1 B K B 7 34T 4
&,
R=R"UR" (1)
Hrp
R"=1{R(i,j) | R(i,j)<R,,R(i,j)eR | (2)
R" ={R(i, j)| R(i,j) >R, ,R(i,j) eR} (3)
5 AL S B R B R FE A R
R, +R,
2
op R =R=" R )
FH b TET A A3 AT R, S AR B B AROK BE . R,
oy BT H O B B A, BB FE — R E LR
MG 5 AR B o TR A AT — R4 HI A B IF A fig
HAs 08 G 0 A 58 A0SR L R AT LUK 43 B S Y 7 B F
R 4l HC R B v (B Ak 22 3E 47 45 1), FL A BB n 5 AL
B R K B A I R R
n=0,R=R,
R, +R,
2
3R, +R,
4

E:

> |
I

n=1,

3
1
S
= |
Il

(2'-1)R, +R,
=
HH AT, Y n @R T 0, W R 5 BE S B AR
FEB R o AH n JFORREICRR G A3 i, BB R 25 AR 43
FI 0 2 7 BB JE 10 H AT B 7 B 4 A Ak, )
23 R AIG B 5 A 1 5 A8 R

B AEXT R 436+ BB AR 4 BROK B2 (E R,
S — YK, AR R 05 K { A R RS
TR R0, FH 5 e A IR BE D R, V55 ue AR JE 9%
R, 43 I%F 43505 P4y RY A R 947 JK &7 &
ST AR A3, BIVAT A5 7 O R0 D IR 5 BE 0 Rl b
— R R AR . XA, AR SCX) R 4 R R
B BT o BS54 KB 9 X B, B
R=R/UR,UR/UR, (6)

n=1I

=

(5)

Hr
Ry ={R(i,j) |R(i,j)<R,,VYR(i,j)eR"
R, ={R(i,)) |R,<R(i,j))<R,,YR(i,j) eR"}
R’ ={R(i,j) |R,<R(i,j)<R,,YR(i,j) eR"}
R, = {R(i.j) | R(i.j) >R, ,¥R(i,j) eR"]

(7)
X LR A3 E 5 R 4 A R BE G DX S04y i AT 1
P 24 i A A B, 1 S ok s A 83 B e AT 400

L
k,1

PL(R)_n,
1 k -
n

L
1

P;(Rk) =—1
(8)

U
g n, . n
RAR,) =— Py(R,) =%

n,

Horbong ong,,ny,,n fREHE 4 AR IE R X R,
R),R, R, TWIRIEH K R, AR T KL,
ny,ny A& 4 A R R F B, T R AR A R
By e

L L
n,,n,,

Ci(x) = T PHR)  CHx) = 3 PH(R))

j=le+l

Clx) = 3 PUR) Ci(x) = 3 PL(R)

j=m+l1

(9)
W) 25 A 46000 20 ) R
glL(x) =R, + (R, —Ro)cll“(x)
g (x) =R, +(R,-R,.)c;(x)
(10)

gij(x) =Rm+l +(Rw—Rm+l>CIU(x)
gg(x) :Rue+l + (RI,—] _Rlle-t-])c;(x)



1778 o E 4 E R 2R i)

%14 %

X Ak B £ 1 B B I AE 0 A A

R =E(R| R<R,)P(R<R,) +
E(R|R,<R<R,)P(R,<R<R,) +
E(R|R,<R<R,)P(R,<R<R,) +
E(R|R>R,)P(R>R,)

_1/4 Ry+R, R,+R, R, +R, R, +R
B ( 2 2. 2 3 2

R, +R, ,
:1/4(7+Rm+Rw+Rle
=1/4(R, +R, +R, +R,) (11)

o1 b sCn] LR 7 Ab BRSPS A K S (E IR B
TRE R KA R, T R R EIEH R, R,
S8, I % 07 6 0 PR 47 0 9 40 B, R AL
JE 3 P15 4k PR B A58 AR T EL AR AIE T PR 4 5
BOR

3 BRRE

W R(i, j),G(i, ) ,B(i, j)srmZkmim A B G
(9 R,G,B 3 A~4M ik 7 P B MK B 80, 3 F U 4%
AR 2, FE I R, G, B 43 T IR 0K
BORAFAE—EI IR, & R(i,j),G(i,j),B
(i, )53 M 3R 258 1177 R 3B s B B2 R i R,
G,B 3 40 F I K B 80, 3B 5 (9 R, G LB %
ST B 2 B IR E 2 R — S R R A B
NS
R(i,j):6(i,j):B(i,j) =R (i,j):6(i,)):B(i,))
(12)

AN —E WAL, WAt UL, 280 5 1R 1 R S Y 1R
H,R, G, B o T IR B BE R L 5 R R AE T
Ak, T Bk BUR R AR K K.

W, ACGIAT AR KE R T ¢, KK
S

C (Laj) _f[al (L’])J

Iun-lmw/zlun (13)
(r = R,G,B)

K, C BREOBBENOEMRE R, (i,)) £
F%rﬁ‘ﬁ;%@lﬂﬁfﬁﬁdé& N=3,0lR,G,B

3 E zl(w) ErEEOAEBET R,G,B

B0y B K BE G 22 R, BPJEOR €5 TS 1 K BE 9
Mo fRRE A R, m=X(13) 7] 5, ’é
BWE AT €, (i,)) AR 1, ) 35, 1 (i)
M5 # R R, G, B 3 A4 1 B K B S i 5%
o G K BE G LA, AT A A5 EAR S
A BG4 4 51 B R BEGR L 6 R — 2 1
F N HR X ] 15 5 5 114 J o EL A 0o 438 57 AR
B e S e R, BOAR SCHL £() =Tlog (), BIVAE X 4L
Brp AT A, N (13) AT LSRR

au¢>=m4axunn/ﬁQUJﬂ<M>

N TP E N5 IEE, U log (1 +x) AU
B log () , WIS (14) 3L

C,(irj) = log[1 +a x1,(i,j>/i1"(i,j>] (15)

TS o R, ITARYE LRI, 2 1
BRSO PR o =125, XPREEGH 3 /\ﬁj\i
TR 53 00k FA A SCHR Y BT 181 53 30 i X 15 46 7
EHATA RS R IE S B & A LB €, & OF
3400 hE, RISE IR 0 R A 3 5 AR B
4 KBERESH

R B TEAS S A M AR SO IR T IR 1 (a) Y
R Gy AT 73 0 A R, AR S/ Pentium (R) 4
CPU\2. 8 GHz\512 MB N 7£ \winXP )i+ 8 Hl F , ff
FH Matlab 7. 0 4542 .

O GHRTHE
B SRR S R, G,B &4 i T
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Fig.2  The results of different segment algorithm
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Fig. 3 The comparison of 2 algorithms on R-channel
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Fig. 4 The result of G-channel using our algorithm
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