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Based on Texture Prior and Color Clustering

LIU Zhengnan, LIU Chunjing
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Abstract: To address the problems of traditional multiscale retinex with color restoration (MSRCR), such as
texture information weakening, partial information loss, and poor enhancement effects, an image enhancement
algorithm based on texture priors and color clustering is proposed. First, prior to image enhancement, texture
information is extracted for further processing. Second, considering the uneven illumination distribution, a
color-clustering algorithm is proposed for image segmentation enhancement. In addition, for logarithmic
domain mapping, a mapping scheme based on mean square value and mean square error is proposed based on
block processing. Finally, in evaluating the enhancement algorithm, information entropy and natural statistics
of the image are used to evaluate the effectiveness of the enhanced image. The experimental results show that
the average entropy of the proposed method reached 7.4934 and the average of natural statistical properties
reached 4.0903. The algorithm effectively enhances the details of the image, makes the image more natural,
and further improves image quality.

Key words: image enhancement, texture prior, color clustering, mapping

Vol.45 No.9
Sep. 2023

0 3l5

FE{4 1855 (Image Enhancement) &0 J5 SRAN IR it
() PG AR A5 375 I B0 ) R SRR AE, DLtk B ez R
FiE. FEELE, MEEE TS B K — A E
BARER T RN L) G358 75 V2 BT Bk
AEER, JEPALER TR T 2 ST R G 5 b FR AL
JFET Retinex HIR M) EGIG G, HAp BT EY

WisHHEA: 2023-01-03; 1EiTHEA: 2023-03-09.

BT AT B HEAT A et hr i, EB e R 15
WA, K W R R R KBUE, B7
P 24y i 1 Ak AR A TR 4505 J2 0 A 7 75 489 5 3CT By
N2 R BT B AR R A EL T B AL, %59k
DU, SOER AR, (HRXT X b BB s i R
AR FRRCR — o PEIBALFETT LAy Dy 225 (B I A R
SRIENE, PR R AR RR B AN T A
I AL R AR SRR R AT, (HARAE—E Ry LA

fEEEN: XIEH (1995, 2, RN, Wit Y, FENERGOIE., BRI S MmN T/E. E-mail: 1322635741@qq.com.
EEWH: ZHARSEREEEFATIE (2022AH040254); ZHE m SR A CHRRHEZS (2022AH051890).

932



F45% FoM
20239 H

K| TE 55 46 « T SO At 50 A 100 B2 ) PR G i B0

Vol.45 No.9
Sep. 2023

TEZS Gy AfE H RAe R A A AR, 0 Bl 2> ek 556 FH IR 405
5 S &5 0] @, Edwin. H. Land 7E 1963 &4 T Retinex
PR UL, B4 5 gk 12238 At 7S N R T R R
7 Retinex 5%, $EH T HRE Retinex 5% (single
scale retinex, SSR) ), {H 2 ZEIEFEE A L=
%, EpmEUE R, KI7E SSR FE M REAh EaR
T 2 R EMBCFE) Retinex 53 (multi-scale
retinex, MSR) U0, EAR$E S T UG &=, (H2im 1
IR A . S T IR FL, Jobson 1 Rahman 55
NKJE T Wi EKE N2 RE Retinex HiZE (multi-
scale retinex with color restoration, MSRCR) U, [ 5
(152 HAE 2 31 Retinex 532 I JE Al B AN W HE R H s
HATRALNGSET, sz N REE 5K, SOk
[12]32 17— FH TR0 BGO 5 1) 2 18 Rl & AE
B BRI NARYE U 23 () # # A1 Gamma £21E
4, 7E MSRCR MR FHR H T oigdh 2 Syt
R SER R, SCRR[14]5] N T —Fh g f F o Bk
FUINALUT SR i C HR AN S gt 26, a3 1 3T R 1 o
R

AVUENGBEFHTFRMEI B, K
MSRCR B30 T A 35 21 ' i 45 4k B 2% SR A % 3
M, HI T EE AR, BGT LRSS, EBlIE
SURBRI AL, AR SCE IR LA e 1 PR et
Bit: B, BRHTE RGN 5E R AT SO A R 1) 4
0, MBI e R G 5 R SO AR Bl & DA Ok
MSRCR B H L R SORABORT i) & FLk, &5
MSRCR S35k HI 55 B G EL R 1)@, 32 B RN Ak
TN [F I R X 311 BEAGAM F 1 i 2 5 BOCR A
WA SR R BUE o BV EE AT oy U s b 22, DL
R R RUR: A, ERBGB RS T, {E
gy HAb BRI B PR T 3R T s O B A 3E T 2
W, ARTREEGXE, HA 80500
TAFEDCHRES T 5w &G, EMmEVERTEN
oy, A B E BA5 LA B SR Ge v Rtk X 1 o
BUG Attt — 0 B B VRAL

1 MSRCR &%

MSRCR #.i2: LA Retinex FEi¢ NFEiE LA, EIY14
IR AR K (). il (SR, 5K
() SRZR IR ST B IR UL 1), T AN A2 H R b
FEMAERHE R IOE I, YRR A Z I IRAE St
s, BA—3M. M4 Retinex #it, ArfEIZ
HI NS BG5S 4

1(x,y) =L(x,y) X R(x,y) (D

Retinex P12 17 B4 3 5 5t 2 a0 B4

I(xy), RATGEEBEANFEUR Leey)sgm, LA KR
SRS CEDYDAR B2 BIME) R(x,y), ABAMRE B 50 B
NG EUE R, ATRARE] SSR VLRI R U
T

In[Rssr(x,»)]=In[{(x,y)] —In[{(xy)*G(x,y)]  (2)
L Gy h— MmNz *REEHIEH, &
Ji ¥ In[Rssr(e, )| EAL N 0~255 JuEE R1E, 1N
AP A5 R

[FF A48, MSR HELRUIT:

N,
In [RMSR (x,y)] = W, X
=

{In[1(x.9)] =11 (x.9)* G, (x.3)]}

A MEREIZAEHE, B N=3; w AL
ESH BH L 1/35 Gilx,y) R 5 R B 1 = % s

MSRCR HIETE MSR BEREEA 5 N Rk
B4, BARRNT:

3)

I(xy) |

In [RMSRCR (x,y)} =pfxIn| ax—
IACEII I

q=1

ln[RMSR (x,y)]

b aMEINZIRSE, EZRERPRE p i
FURIEIERH 5 Lo(ey) NG HIEIE KD IR &

2 KXEZE

MSRCR EiERTHIL, 7k T SSR HiELL & MSR
VR A NG B AE S5 PR G 0 B T 5 50 £ R )
W, T G BT I s OR, SR BTz R
BT R B kb 2R 7 e — AR, ARG EE
L, O T R 40 A AN 3 5 1 BB AL B SR AN
s FIN b BRI 5 A 6 N S PG SR 0) = (1 DE
S B B R AT, MG B 454 T ot %5 e it
%, FHEURSER YS9, % MSRCR Hi%
TELE QIR AT AL, A SCHR H — bt J7v2:, Bk
FIEHEZR WA 1 FoR .

2.1 YERERESRER

1E Retinex FEi& 1, MSRCR vk & X N5t P4 &5
Ao SR PERR, 0 I i G & i oy = () 3G 5, (H
BRGEHaEEENEER, BREWER. SEFEES
&, HPAZEAER. Wik, MSRCR AbFE 2
W SR 5 B4A 8RR, BT, ASCRIMTE
BG5BT B SO e 5015 B

PRI 25 A6 - S0 B 3 AR, AT AT — e R 3 T AR

933



Fas5E FHoW
2023 49 H

EANDIE YN
Infrared Technology

Vol.45 No.9
Sep. 2023

RSB S S EB M, LR
1(x.y)=Is(x.y) + Ir(x.y) &)
X Lo NEHIEE; I(ey) NEEE G

A SR F B A IR FE AN A8 e B AN AR R PR 1
LBP (Local Binary Pattern) & 13T UG SCHERFEI)
FEHG, FREEE R 2 s

Color clustering

Part 1 —» MSRCR

A 4

Part 2 —» MSRCR

Enhanced
image

Partn —» MSRCR

.
.

Texture extraction

Bl 1 i MSRCR &L IAHEZEE

Fig.1

(al)

Overall framework of 1mproved MSRCR algorithm

,(m :

(a2)
K2 g

22 ETHEREMEGRLE

RS Retinex FRit, A 1 EUGE AT DUER® T
(B~ G, X TR 2 T EUE & B B A S
B, FIATE Retinex HISAISLE1EEAE F, $FRHMEE
BARYE SRR SR GG B AT 73 BB 5, T o i o 55 78
R B R BRI X, T AR B IR A
A, B N LHGEAT AL 3, TR — /Ny ek
IR AR R, ORI A], LR & T
By Y Ab B AT N A

4 UG AR 4 B e 3 AT o0 B, mT DA AR R B i)
R, K B [ B AR B 3 o — 28, DLAH

934

BRIBUCACR A

(b2)
@K (b)stH LR

Fig.2 Rendering of texture information extraction. (a) original image; (b) processing results
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Fig. 3 Color clustering and blocking effect picture
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Table 1 Information entropy of different enhancement methods
Image Original image Histogram enhancement SSR MSR  MSRCR JIEP STAR  Proposed Method
Building 7.5746 7.9574 7.2957 7.3081 7.4434 7.5230 7.5263 7.8215
Street 6.4703 7.9591 7.1396 7.1384 7.2574 6.8975 6.6812 7.3156
Books 6.2690 5.8295 6.7544  6.7188 7.5846 6.4101 6.4152 7.2444
Girl 6.8199 7.9644 72273 7.2261 7.3480 7.0384 6.8852 7.4747
Structures 7.4948 7.9717 6.8530 6.8530 7.2078 7.3228 7.5150 7.6885
Juice 6.5519 5.8559 6.9614 7.0129 7.5011 6.7880 6.7110 7.4172
Average 6.8634 7.2563 7.0386 7.0429 7.3904 6.9966 6.9557 7.4934
2 AFMSRTTVER NIQE
Table 2 NIEQ of different enhancement methods
Image Original image Histogram enhancement =SSR MSR MSRCR JIEP STAR  Proposed method
Building  4.8215 2.9234 2.7999 2.9250 2.8634 3.8624 4.1462 3.1453
Street 6.5373 3.7037 44178 4.4682 4.4793 6.6231 7.1571 4.0567
Books 6.2985 4.4094 5.6997 5.7473 5.4537 5.6214 59521 5.3924
Girl 5.1572 3.2877 3.7577 3.7697 4.0583 49347 5.0113 3.3983
Structures  3.7576 3.3373 42489 4.2253 4.2070 3.9589 3.7439 3.4500
Juice 5.4570 4.9354 5.6763 5.5082 5.3573 53299 5.8449 5.0992
Average 5.3381 3.7661 44334 44406 4.4032 5.0551 5.3093 4.0903
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Sk (WASCE:
Fig.4 Image enhancement effect of different algorithms. (a) original image; (b) histogram enhancement algorithm; (¢) SSR algorithm; (d)
MSR algorithm; (¢) MSRCR algorithm; (f) JIEP algorithm; (g) STAR algorithm; (h) proposed method
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