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Abstract Non-uniform illumination scene is difficult to meet the single priori assumptions of existing lighting
estimation method, therefore a regional-oriented non—uniform estimation method is proposed. The affecting of
Lambertian object surface reflection is considered to estimate the illumination, the object surface reflectance of

the homogenous regions is analyzed, and the exemplar—based support vector machine model is used to build regional

region; exemplar support vector machine

OCIS codes 330.1710; 330.1720; 330.1730

— .

illumination model of typical homogenous regions. The proposed method effectively improves the estimation
accuracy about non—uniform illumination by acquiring illumination model of homogenous regions. Experimental
superior to other current advanced methods.

results show that on the database of standard realistic scenes, the proposed illumination estimation method is
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Fig.1 Single exemplar-learning for scene illumination estimation method

SEVEAE SR G 1R 1 R o YN MR [ BT XA ESVMOAREAY ) P RS 2 o B SR ) BE AN BRI R, AR R 3
DX 5l 10 B S ) [) o DG PE DX B o IR 0T DR BC 5[] N 5 1 il 00 ' K 1 0 [+) 5 5048 20 A s 1 1) DX ot
WA THIT ¥ 15 DX 06 BAL TH A9 2 (A AR D 3 P8 04 22 /) D' IR A
3.1 EfI5 Gz

FASL A o) WA B H B T AR F AR ZE BB RS ek B, T B B TR O A B R B A AT RUARAS [
B AT 48 5 125 HE A SRR BE SEAN A X A AL F bR SR 2 B AR o ESVMTEE LR 50T i, BA SR A i
JE , RE % A7 REAS vp 23 B A5 TE GRS [ RR AR 248 32 1 0 25 S, 40728 J) AR IR 4 ey 02 AR FE . ESV M B R 78
TR — A IE B A I — A SR AR A 58 LI 25, O T R SVM 73 26488 , By 1k s 4845 1) A

/
N

2 ESVM [y PR 6 451 3 4

Fig.2 Hard negtive instance selection in ESVM
BT A 2 2 gk e A4 ) SR A T R e SR R RSB B AR K . S PR R s R b A KR S E A 28 51
B B GIREAS B 451 425 40 50 1 5 2 D e R D 5 0 TR R RSO DG Y SRR 1) B AR S TRDE £ 69 T ESVM U2, H
T PRI B7 5] %) A A BSGE /N T A i A A G BRI R 3 AR R v SRR i A A R 40 AR A B ] AR

0233001-3



A, 0T DL I 2Rl SO R 32 v Bk B ARIOR

P2 45 Hh ESVM H IR 67 i) 6 £ 0 B, G b 20 @ SR B S B E 1) s AR R A BIREAS 2 B Sl
ESVM E@ﬁfﬂy&‘ﬂlﬁ,Eﬁﬁﬁﬂv%kl‘ﬂﬁ&bﬁ,%ﬁl‘ﬂﬁ%&ﬁﬂﬂ%ﬂﬁ@ﬁﬂiﬁlﬂm#$,El*éik‘ﬁﬂi;&%ﬁlﬂ
ﬁﬁ'fﬂ 1 TR AR BiE FORLBE ) AN [R], ESVME AR A phe 40 SR AN TR 1), BT AL AT A (] F) TR M 60 451 o DR X 97497 i

it BN R TR AT 26 AU 2, A3 Uk A RE A8 B B T 4 0 A e i Bt 7 A T e 1 DR X £ 4], S92 6 i o v 3k
ﬁwéﬁﬂlﬁj\ﬂo
3.2 ERXEHIR

N T RAIEJR HR O B 1 — S, A S0 B 1) [R5 00 30 07 3 AR O 2 5 A a4 1oy PR X B3R i . o3
B B AR 10 R S BB, i 225 8 DX 0 € AN S B B AT T 29 R AR Bt X e BRI S R E T IX
Sy ARRL B AR B0 T B9 AN TR [ H AR

. 0.10
|| T l\u
alln. Al
e T 0 % 50 100
R G B SIFT
(b) ©

I3 & X0 B M SCBRFE R o (a) BRI DX (b) B3GR iE 175 8T (o) SCBLRHIE EL 7 14

Fig. 3 Color and texture features in segmented region. (a) Segmented area of image;

(b) color characteristic histogram; (c) texture feature histogram
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Table 1 Illumination errors for the ColorChecker dataset with the illumination estimation method

Method Median Mean Method Median Mean
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Grey—Edge™ 5.2° 7.0° Natural image statistics' 4.5° 6.1°
Zeta—Image" 5.0° 6.9° Exemplar-Based™ 3.7° 5.2°

Gamut Mapping 1jet" 4.9° 6.9° Proposed method 3.5° 4.7°
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KX EEEI G FWRIES R T E NG 5, A U T ILA R 1) EHh G5 B A 0 2 0y a] 2 2% (1 [F)
BT HFRIE, Bl K= R S A HE BN B2 O A B bR, W BTG5S 52) EAM G R K,
FEHNH AR Z BRI 5T N H AR BRI BUNE B B A R A2 R 1 R, 55 A
WA G55 AR IR AR S5 v A A0 H Rl -G 808 R ) S5 R R 24 o 2% 1 st ECBSCHE B B Al AR = A
FIBLUF 1) White—Patch J5 % o &56 3 109 80 Hr AR 7 (1 5250 25 5, ] DLIE B SR S0 491 2% > BB A o' i
Tt O s A A o 06 18 R PERRCHE 4R v, B A5 S AT RO BRSO 0T AL T BA B9 E DG R AG T k.

5 4 ®

o A 3505 9 87 0 v O B A S LA 1, 4 b — R 1) X8R A 50 IR T . S A B 1 2
TSl 33 09 6 BN T 7 B L L Q0T 150 « 1) B X 2 463 5 v OB IR T AR R )R, SR J1T ESVM O g
s T ) R X 1 0 AR 2 3 XSO R T B VB . 2) o T AR 0L 9 TR R X 386, ESVM % HE ) % 1
(1 1 SO0 A S I R 1 B 06 L R T — oA 0 I B X BT o 3) 45 4 T R XSS I6 1 O BB £, 9% %

0233001-7



DI S R
JETR] J5T DX 3885 8 DX ) €0 32 s 1) B30 2 A 4 e, Bt 5 00 DI 501 R ] J5 80 40 o A A e ) DX SO IR A T O
5 e WA RN AR 2 B T o SR UL AR SO FE AR 2L I A AR S AR T 1 i et Uik o AR5
VEAE HEAT B A9) [) J5 DC E 3 e P {6 P A6 R0 I 2 S8 v, K 2 RS R IR A DI RO AR i 3 1 4R R DR AR . e A,
ARICTTIEAC AL PR Z2 O IR 7 5 B RE 1 AT B, T — 20 B9 A A B 58 37 5t 22 0l MROG TR B 6 il 3 ) i J I

2 % XM
1 Peng Liu, Ning Zhao, Liuhiu Ren, et al.. Color restoration method of printing in machine visual detection[J]. Chin Opt Lett, 2014, 12(s1):
311501.
2 Xiang Jinrong, Ren Jianwei, Liu Hongxing, et al.. Research on color correction of multi-spectral camera based on spectral tunable
integrating sphere[J]. Laser & Optoelectronics Progress, 2015, 52(1): 013301.
I, AT R, XUBER4, A5 S TR AT BT BROG IR 263 MIDLET R TERTFE L. SOt )t T2 3E R, 2015, 52(1): 013301.
3 Land E H. The retinex theory of color vision[J]. Scientific America, 1977.
4 Buchsbaum G. A spatial processor model for object colour perception[]J]. Journal of the Franklin Institute, 1980, 310(1): 1-26.
5 Weijer JV D, Gevers T. Color constancy based on the grey—edge hypothesis[C]. ICIP, 2005, 2: 722.
6 Finlayson G D, Trezzi E. Shades of gray and colour constancy[C]. Color and Imaging Conference, 2004, (1): 37-41.
7 Guo Huinan, Cao Jianzhong, Zhou Zuofeng, et al.. Fast automatic exposure approach for color digital cameral[J]. Acta Optica Sinica, 2013
(10): 1011003.
SRALAR, QI rh, J A, S G BT AL [ SR 5 R[], SR 2# 4T, 2013 (10): 1011003.
8 Wu Xingxing, Liu Jinguo, Zhou Huaide, et al.. Automatic on—orbit adjusting gains of space camera based on lighting conditions[]]. Acta
Optica Sinica, 2014, 34(3): 0328001.
R, X4, AT, 55 5 TOU R ARy 28 AR DL 25 750 A Sh i RE (D], D625 2441, 2014, 34(3): 0328001.
9 Drew M S, Joze H R V, Finlayson G D. Specularity, the zeta—image, and information—theoretic illuminant estimation[C]. ECCV, 2012:
411-420.
10 Drew M S, Joze H R V, Finlayson G D. The Zeta—image, illuminant estimation, and specularity manipulation[J]. Computer Vision and
Image Understanding, 2014, 127: 1-13.
11 Mazin B, Delon J, Gousseau Y. Estimation of illuminants from projections on the planckian locus[J]. IEEE Transactions on Image
Processing, 2015, 24(6): 1944-1955.
12 Je C, Park H M. BREN: Body reflection essence—neuter model for separation of reflection components[J]. Opt Lett, 2015, 40(9): 1940-
1943
13 Gehler P V, Rother C, Blake A, et al.. Bayesian color constancy revisited[C]. IEEE Conference on Computer Vision and Pattern
Recognition, 2008: 1-8.
14 Gijsenij A, Gevers T. Color constancy using natural image statistics and scene semantics[J]. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 2011, 33(4): 687-698.
15 Gijsenij A, Gevers T, Weijer J] V D. Generalized gamut mapping using image derivative structures for color constancy[J]. International
Journal of Computer Vision, 2010, 86(2): 127-139.
16 Wang H, Yang J F, Xue B, et al.. Research on color constancy computation based on YCbCr color space and gray surface[C]. Proc SPIE,
2014,9301: 93010V.
17 Gong Wenbiao, Gu Guohua, Qian Weixian, et al.. Stereo matching algorithm based on the inter color correlation and adaptive support
weight[J]. Chinese J Lasers, 2014, 41 (8): 0812001.
B300%, R AR, R T, AF LT P9 A DGR 1 3 RSP AR 9 ST MR DL SRR )], PO, 2014, 41(8): 0812001
18 Shrestha R, Hardeberg J Y. Spectrogenic imaging: A novel approach to multispectral imaging in an uncontrolled environment[J]. Opt
Express, 2014, 22(8): 9123-9133.
19 Ziko I M, Beigpour S, Hardeberg J Y. Design and Creation of a Multi=Illuminant Scene Image Dataset{M]. Berlin Heidelberg : Springer,
2014: 531-538.
20 An D S, Suo J L, Wang H Q, et al.. lllumination estimation from specular highlight in a multi-spectral image[J]. Opt Express, 2015, 23
(13): 17008-17023.
21 Qu L Q, Tian J D, Han Z, et al.. Pixel-wise orthogonal decomposition for color illumination invariant and shadow—{ree image[J]. Opt

Express, 2015, 23(3): 2220-2239.

0233001-8



DI S R
22 Gu L, Huynh C P, Robles—Kelly A. Segmentation and estimation of spatially varying illumination[J]. IEEE Transactions on Image
Processing, 2014, 23(8): 3478-3489.

23 Weijer ] V D, Schmid C, Verbeek J. Using high—level visual information for color constancy[C]. IEEE International Conference on
Computer Vision, 2007: 1-8.
24 Bianco S, Bruna A R, Naccari F, et al.. Color correction pipeline optimization for digital cameras[J]. SPIE, 2013, 22(2): 023014.
25 Joze H R V, Drew M S. Exemplar—based color constancy and multiple illumination[]]. IEEE Transactions on Pattern Analysis and Machine
Intelligence, 2014, 36(5): 860-873.
DENEEE N

0233001-9



