snb

CN11-3758/TB

©
o))
it
w
o
o
!
=
w
L




QOGOG P SOSOSOSOSOSO00OY

“FIFuuﬂﬁﬁﬂﬂ

OOOOOOOOOOOOOOOOOOOOOOO

PIE) B &IDA T

Zhongguo Tuxiang Tuxing Xuebao
2012468 F17%H FEO6H(ZFE 194 H)

S0S0O0

H /N
ZRiR
DI LI AE AT T ARIFGE v vverererereeereeeeeeeeeeeeeeeeeee FoeHE, PRIE, TR, PR (603)
% G R T SR TP B BRI B BT vvvvemsm e e e e e e e et 2N (619)
E 5 40 IR F1 47 75
R R ORI R BB vvveemmenmnmmm e M2 Y TS, BNZh, Mkt (630)
R e A I IR LRI TR weovrvee e LTk, ju%a}%’ Eir, f%(636)
DWT-SVD 545 [ H A ARG LK E[IEITE «eeeverrernnnnnnnnnnnnitiit e I 15 (644 )
Mean-shift JE I 1L 77 R 0R (1 RAL S I ZEHRIL oo evreeerrmmmnnnneneeeenmenninnnss PEIE , B, WHA S (651)
B &5l sl
T FE 05 K TR (I 2 AL ZETE RG] v eeeeeemmmmmi e e et e Tk, TREZ, SOk (657)
2K TP KA BB RGN «eevevmreeeemmemmemnnse et e E1, Bk (664)
HET RS S LBP SR E YRR RE L woeeeevrrrrenneeeeeemmeiii e, arH, Wbk, BIAE(671)
BEGREREMITEN AR
e PG A FE UK S AR ] R 22 S B e BB BKRAYE, JIE I (678)
R M Z BRI ATME HARE QLT cooeereereeeis R, e, TER, 5 (687)
HENERZE
FELL CCD 2R P L AL TR BE IR veeevveeeeenree e e, st X, YT JT 7% (696)

© . [H [ R I T 2 AR B T A



“ENRHFRASTLSEEBEERRRE SWER

B VR B AL BT FE L - ovvvvvneerrrmn e ASIR ) SRR XVETE, TR (702)
LBP 5 5 B4 20 25 A B FRET AR ARG - evvmmeermmemmnsemiineeniee e WG, A, R ZE(707)

H Y 11 2 R 2 I THL ] veeeeeemneneeee s ettt e et FEERE, 222 BUYLH(712)
F T T T PR A 2 T B 28 B 4 S ] oo e ettt B, BE(717)
PR I BE BT AR UG TR TN oo vevrvemneeessnnnrreesesiiiieeee s e B, 22, Rk, BRIk RE (722)
A T B SR B AT e e v e eemme e e et L, B IEfE(726)
T B LA S I A TR ZEAA <+« oo e eemmm et et okHa 2N (730)
5 L R R AE TC L T 11 35 ARG T IR ] woeeeevvvmneesennnnenneeennns FEarh, i, EH, X12(736)

T E B R B # M)

TgHFx. & & H TI(1996 441 )

FB1TH Fo 2012 4E 6 A 16 H H iR

FERA  PEBER

Superintended by Chinese Academy of Sciences

* o P EREA B I AT Sponsored by Institute of Remote Sensing Application,
"T".@%@ﬁ;??% CAS China Society of Image and Graphics
bR Y S T BCE R S T Institute of Applied Physics and Computational

* N
wEHM (P E RS ETRAWR) g IR ZE b2
EmT 9718 {544 Mg 100101
H1L {548 :jig@ irsa. ac. en
13 :010-64807995  010-82614429
ik s www. ¢jig. en
EDRIZETT b duARE I
r“iééé"#‘njf TUILR )5 0346 5
B & 17 deaminlET R
iT W A A HLR SR
EsvgiT TEERE SRS B4
(hEERARE)
(Jb5T399 {54 WE4 100044 )

Mathematics
Chief editor
Editor , Publisher

LI Xiaowen

Editorial and Publishing Board

of Journal of Image and Graphics

(P. 0. Box 9718, Beijing 100101, China)
E-mail :jig@ irsa. ac. cn

Distributed by Beijing Bureau for Distribution of Newspapers
and Journals

All Local Post Offices in China

China International Book Trading Corporation
(P. 0. Box 399, Beijing 100044 , China)

Domestic

Foreign

Printed by Beijing Beilin Printing House

ISSN 1006-8961

CN11-3758/TB  CODE ZTTXFZ EWNHREZICS . 82-831 [FEAMNKATILE: M1406 [N EM . 45.00 JC

©  [H K G B T 2RI A



Journal of Image and Graphics
( Monthly , Started in 1996 )
Vol.17 No.6 June 2012

Contents

Review
Age estimation by facial image: a survey «eteceeeeeeiiiiiiiiii, Wang Xianmei, Liang Lingyan, Wang Zhiliang, Hu Siquan(603)
Expectation maximization method for parameter estimation of image statistical model ~— =+eeveerereeeciineieinin. Li Xuchao(619)

Image Processing and Coding

Robust gradient driving image inpainting method «++eseereereeeeeieiieaeene. Ye Xueyi, Wang Jing, Zhao Zhijing, Chen Huahua(630)
Fast image de-blocking by linear programming -« -« +seeeeeeeeeneeennns Jin Jianqiu, Liu Chunxiao, Wang Xun, Zhang Zhiyong(636)
Perfectly blind self-embedding robust quantization-based watermarking scheme in DWT-SVD domain = «-+seeeeeeeenees Ye Tianyu(644)

Weak edge detection using Mean-shift filtering and histogram enhancement — -+-«-eeeeeeeeeene. Ji Feng, Gao Xinbo, Xie Songyun(651)

Image Analysis and Recognition

Gradient-pair constraint for structure lane detection = +«-eseveeeereeeeeeeinne. Wang Yongzhong, Wang Xiaoyun, Wen Chenglin (657)
Contour detection based on multilevel inhibition = ceceeeeseereeeieeiiiieiiiiiiiiiiiiii, Yan Chao, Zhang Jianzhou (664 )
Image retrieval method based on local projection and block LBP feature — +«-eeeeeeeveceeceeenennnen Zou Bin, Pan Zhibin, Hu Sen(671)

Image Understanding and Computer Vision
Visual novelty driven incremental and autonomous visual learning algorithm «+--eceveeeeeee Qu Xinyu, Yao Minghai, Gu Qinlong(678)

Target localization algorithm for cooperative multi-soccer robots based on Hough space = +++eeereeeeeeeiieiiiinii.,

................................................................................. Xu Jiaming, Xie Lun, Wang Zhiliang, Ni Shanchao(687)

Computer Graphics

Inner FOV stitching algorithm of spaceborne optical sensor based on the virtual CCD line  «+eveeereeeenemimniniiiiin,

Special Issue of the IFIC’ 2011

Anti-collusion fingerprinting scheme capable of tracing pirate ~ -+ Li Xiaogiang, Zhang Huang, Zhao Yangyang, Wang Jingjing(702)

Infrared face recognition using LBP and discrimination patterns — «««eseeeeeeeeeeeceeeeen. Xie Zhihua, Wu Shiqian, Fang Zhijun(707)
Recognize and retrieval complex events in real movies +-etreeereeeeeeaniiiii., Du Jixiang, Guo Yilan, Zhai Chuanmin(712)
Off-line signature verification based on combination of direction feature and grid feature ««--eeeeeeeeeeeees Yang Danfeng, Lv Yue(717)
Stereo image quality assessment based on visual attention —+«+eeeeeeeeees Zhang Yan, An Ping, Zhang Qiuwen, Zhang Zhaoyang(722)
Low overhead of heterogeneous data exchange «««««««+++ssserrrrerseiiiiiiiiii i Zhao Kai, Zhao Zhengde (726)
Flexible prediction structure for multi-view video coding —«+eeeeeerereeerneiii Zhang Yan, Cai Canhui(730)
Cross-layer feedback based adaptive coding for wireless video LTanSIISSION — ++«s++ssssesseesnsrnnsrtnerunttiimtiintinetetiartenae
........................................................................ Wang Yaozhong, Zheng Shibao, Zhang Chongyang, Liu Bo(736)

©  [H K G B T 2RI A



1T ol Hh P G D i Vol. 17, No.6
2012 46 A Journal of Image and Graphics June, 2012

FEESES: P236 CEARIAFE: A XEHS: 1006-8961(2012) 06-0696- 06
WS A& sk, XDt YL %, B CCD 2k R HOG AL A I k4 [ ] . vh I BT BB 24412, 2012 ,17(6) :696-701.

E#l CCD & EEH e FE R At

kit', X, EE

Lo RPURZFMP RGBT E R E R0 E, B 430079; 2. b EFREREE N HIATSEH, b5t 100101

OE: DT CCD LM 2 CCD SR H MRS AR R A3 DR 42 i HOR T Be  7E X il bR AR B I i 22
CCD 5% AR PFBE1R 25 HEA T 0 BT AN R (9 At b, 42 G TR 40 i B AR B ( DEM) 1 i #4 CCD £iB5: £ CCD %14
ARG 4R L 7 R LRSS 14 2 [T R 58 23 1 0 1% L PPN L AR DF R 40 5 0 o A 7= 1 o
SR, BFIT R, TE Rl CCD* 4e2e” {3 B 5 52 CCD o B 22 R KBGO R, ot FH AR X 38 64 S 2 i A il A 7 942
B A] 5l e TLAT oA DERE O 752K 5 T AE 24U CCD“ 2225 ™ v B 55 B0 S vy B A i B ol IR 22 B9 I 0, T LAFE AR K 6bL
T IR H I 2 DEM ( SRTM-DEM ) 45— 5 4 1Y) DEM (i A 1E s etk e i it 2s o (10 Sk ki b O8] 1222
(ALOS) T2 2 {3 BT M {3 ( PRISM) A% /48 = S B2 AG A S S B30 , X R . AR A 2 CCD 5214847
SIEATHR . ST PHELR IR R R PR RAT . T340, 4r IR DR A NP2 5 A AT L5 LR AR 5 T
] 2 R T8 VT 28 23 , PR SR AR 00 25 I AT 7 38 230G FE 5 DB AT AR 00 25 AT 7 38 Sk B — 3. AR SOk,
A LLJGHE DEM #5417 ALOS PRISM (¥ N WG P , HE AR PRI 2 A5 0 Sz (A RS BE T4 5 PR 22 /M ikt ml
VIEERL s MM AR DE R )

SR SR CCD SR F4: s PRI PR2: s 25 (I HT 7 38 23 5 Se kRl b R TLAEE ( ALOS) ;4 €838 ST 7Rl 223 ] ( PRISM)

Inner FOV stitching algorithm of spaceborne optical
sensor based on the virtual CCD line

Zhang Guo', Liu Bin®, Jiang Wangshou'
1. LISMARS, Wuhan University, Wuhan 430079, China;
2. Instituete of Remote Sensing Applications Chinese Academy of Sciences, Beijing 100101, China;

Abstract: To obtain bigger swath width, most high — resolution linear push — broom imaging systems use a many CCD chip
configuration instead of a single chip configuration. The CCD chips cannot be fixed linear in the focal plane. The question
“how to stitch the images obtained by the CCD chips to a seamless single image?” becomes important in the processing of
high - resolution satellite images (HRSI). In this paper, an algorithm of inner filed — of — view (FOV') stitching based on
the virtual CCD line is shown. With the derivation of the infection to stitching precision caused by height precision, we
found that if the virtual CCD is installed near the real CCD, the average height could be used for the stitching algorithm
without a loss of precision; otherwise, precise DEM data will be needed. Data from the ALOS/PRISM sensor has been used
as test data to verify the algorithm. Through the stitched forward, nadir, and backward images, no position mistakes can be
found. A rigorous geometry model of the stitching images also has been made. Comparing the forward intersection results

and the original images rigorous sensor model and the stitching images rigorous geometry model, the stitching images has the
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same orientation accuracy. The ALOS/PRISM images can be stitched without DEM by this method, and the precision of

stereoscopic mapping is not being reduced. This method also can be used for combining images from digital aerial cameras.

Key words: virtual CCD line; inner FOV stitching; forward Intersection; advanced land observing satellite ( ALOS) ;

panchromatic remote-sensing instrument for stereo mapping ( PRISM)
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, , T AL R/ m E R AT 22/ m
S B 7 44 28
MAX RMS MAX RMS
HCRT 5 A 33 0.008 093 0.002 674 0.010 37 0.003 985
=Y GINEE 15 0.006 91 0.002 68 0.016 56 0.008 992

FIHIZC(6) (8) 23 HITHA 22 JH i X AN sl Bl X
ARDHEN HIE AR A i e R R R . HLv,

22X R R A B He KB4 0.016 7 m,
SIS R R K (MAX) B R 2 7E 0. 016 56 m, 5 FE 45
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i, % ALl CCD 4R 2 Bt A 1L s A 7 Df 4 701

iR 22 (RMS) S 0. 008 992 m ; i I Hi X 25 Fiks
JEBR A e KAE R 0. 008 3 m, SE5G Hh IR R s
A 0.010 37 m, R TG E Hh [R] 44 5 R ERL
R R I RZm , S5 25 1 5 B HE SE 0T LUAH
2 TSR UE T BS540 45 R IE R 1 .

3 &5

B H e A P g 2 A 2 CCD PR
BUAGITHT SR SEAG N AL 35 DR 422 [R) R, A SOR 58 T 1
Il CCD L 8 AR S AR DHER IR AT ST, TR
JHT™ 2 AU 4 25 [ i 5 238 25 07 20 BHEAE BE kA 7
#ro FIH ALOS T & PRISM {42519 Levell Bl %%
PEXTASCHE A To 7T DEM 938 F 40l CCD ZefF
UG SIE AT T 50k, S 25 Rz PR
I PHEEEAGAAE B Je 4, i HL25 [ i 7 28
CHEETCPUR B — P A D A

H T ALOS PRISM &85 N 7 (i TG R G S5k
Ze5) TSI S A IE SRR AL, H 4 CCD i
o LA ) R S T, A A P T R TR B S
HARAFRC AT S5 L . 3 %) [ 7™ g 43 B 1AL CCD
AR T e B IR T LA R AR KRy
REmEAREREX
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