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Improvement of Contrast and Haloing Artifact for Single-Scale Retinex Model

Yoshiaki KOIKE*, Takahiko HORIUCHI*, Ryoichi SAITO* and Shoji TOMINAGA*

A digital camera is hard to catch luminance change of a scene including highlights and shadows, while human
vision has the ability to sense a very wide range of scene luminance. The Retinex algorithm is known as a human
perception-based image processing algorithm which is useful for contrast improvement for the very wide range
scene. The MSR (Multi-Scale Retinex) algorithm previously proposed for suppressing halo artifacts, which
integrates multiple SSR (Single-Scale Retinex), has the problem of high computation cost. This paper proposes
a fast Retinex algorithm without halo artifacts by compressing dynamic range of a luminance-surround field in
the SSR and using the bilateral filtering.
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_ Ii(s)
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ZIT, sIEWHEME o, ZEHLMESOFA eI T
A=FThHb QIIFBRAAKEEZRT. Li(s) AW GO

Input image Luminance image

Luminance-surround image  Reflectance image

Fig.1 Procedure of the conventional linear SSR algorithm.

(a) Original image (360 X236)

(¢) Linear SSR (m=4)
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(d) MSR (m=1,4,7)
Fig.2 Reproduced images by the conventional SSR and MSR algorithms.
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(a) Original image

(360 X 236)
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72 8B DR RET B 72012, B2 IX Fig.3(a) @M L7
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BARWZ: 7V ) X8 %2 LFIORT

I;
Ri(s, Um):% (5)
1 m A
£l
23
29
(—_Dh c
E g Sflm.\?
o 1 Range compression
8 Smin

Range of original image

Fig.4 Histogram rescaling of the luminance-surround field.

(b) Reproduced image

20)

Fig.3 A problem by using the clipping algorithm®”.

(4) AW Y25k 4548% 45 2% (2009)
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(a) eroduced image

(b)

(b) Luminance-surround field

Fig. 6 Reproduced images by the rescaling SSR (m=4).

S’(s, om) =S(s, om) (Smax— Smin) + Smin (6)
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HARBGH4E $£48% 425 (2000) (5)
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Fig.8 Procedure of the proposed algorithm.

S5, 0m, 0 =57 S 00w 0= 990, TP) = V() V)

(8)
k(s) =P§Qg0m(ﬁ—s)gad(Y(p) —Y(s)) (9)
g.(sls=(a,b) = K,exp{— (a®+b*) /0% (10)

ZIZT, 0, BLW o, 1d, TNENEGRZEN ETOMEES X
WD I AWK g, D 72D OFEERAETH V), QIRE L

i@%ﬁf@é.it,%ﬁKﬂ{U@mﬁwqu%ﬁt

TODERULRETH 5.

Fig. 1(a) ®WifRizxt LT, m=4 ® Bilateral filter % 72
LA ORUEY; % Fig. 7(b) 12, FHm{%% Fig.7(a) %
NZIRT. Fig 6 LKL T, FMER Iz Yy D5 %R
FLTWDZEDNbHMY, Fig.6(a)& Fig.7(a)DEN» 5,
HWEORBIZHBIT 20— 2B TE TV 5 I L MERT
&L, KX TRET 5 Fihekoliojmng, Fig.812F
LD 5.

4. = B

RELLTHEOEIERBGLS 572012, f4 Oz v
7eER AT o7 MBI B PSSR O EBIEHT I 3D
W, NI RA=FZFEFERIIBVT Spw=08, Swun=001, 0.

=20 LB L7 Thbb, WBEILIINT A—F EBEN
RIS 5 2 L1137 T e,

Fig.2 & Fig. 3 OWfgIx 3 2 #8 % Fig. 9 \ZR”7. Fig.2
& Fig. 3 T/RL729EK® SSR % MSR & iR LT, B IO
B Toa Yy h 5 2 PAKIBICEHE I N TWAS. FZE0Mmd
IR TH Y, L) ARLHBREESHONS 2 L 2
AL N"a—olEICHLTD, 0,=2'~2°FTOHEL4D
A=V I CHBAERE T 7205, 1 FLACHRTE RN
-7z,

BERTE L D% Fig. 10 1277, Fig. 10(a) 35§ T
HY, Fig.10(b), (c)IIMIE SSR & MSR™WIZ X 2 FHi il
%, K10(d) IFRETHEIC L 2HBM{GETH S, #IE SSR 12
BAHK RN NT =HRO 5N 5. MSR OHBEHIZIE T —
FRD SNV, BOWIZa2 Y NI A FORTAED SN
L. Zhicx LT, REFETIE, Fig 10(b) AR m=3
DH—=ANVEFHLTOINT—=2HWBENT, a3 FZX D
EWHBISEAE SN 0k, REFEDRFTXA—¥
lAFELTY, e OWRICH L THRZE L TRIFRER
RSNz

B IRENIE, W{gY 4 A9 % Bilateral filter ® % — %
WA DN T B0, —ETFHEIEm=1DL & MSR O 1/
60, m=3 Dk & 1/6 DA L EHTH - 72

(6) HARM Y25k 4548% 45 2% (2009)



/N - SR - B - Bi7k : Single-Scale Retinex EFMIZBIT ATV F T A FENT —OH%H 89

=1) (d) Proposed method (m=3)

Fig.9 Reproduced images by the proposed algorithm.

.. (©) opose;l methé)d (m

(a) Original image (236 X 360)

(c) MSR (m=1.4,7)

Fig. 10 Reproduced images for comparison experiments.

AW Y25k 4548% 45 2% (2009) (7)



90 /Nl - RN - ATIE - Bk © Single-Scale Retinex EFNVIZBIFAH IV bS5 A bENT—DE

(a) Linear tone mapping

(b) Tone mapping by the proposed method

Fig. 11 A reproduced result by applying to an HDR image.
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