AR EEEES ELAERS
El__lllllll

B RN LERES
(B B R R R
S AR EAEEESGBNDS
S EElE P52/

l.llllllll.l.l'l=!!lllllllllllll

RA R B R AR PR ERAOEREBE LS
£
|
E S RS R AR AERAEREAEEREEESR SRS E A RS RS ERESERLN

RE R B AR R E R REEEREREF R E R RRRR R R E R R RERE
AR R AR AR R R R AR RS R AR R AR AE RS REE R AR A RN
E R @ R @ R BEA N A AR AN RS R E R AR AR R R RS R A ETDN
E AR R BES R E R R R EE RS R R R R R R RE R R R R R R E B
| B N BN BN B BN BN B B B B B B BN BN BN B B BN B BN B B B B B B B RN B R
E AR R RS RS RN AR ESEARS R RS RGBS &ﬁé

JOURNAL OF IMAGBE AND GRAPHICS




B195% 1088 (25E22287)
2014%10816H

FRENSmEHLEATY
FEEPRZIDRTEFARLEET
FRERHS % ORI

hRAFSER
R ( PEERERZR ) 1255, 1930
HRBESTIMiER CNKIF S 21E
EEthhR, PRTUEICERSE(ERAR
%1%, ATUERFEE R0 ERE
H, FERS, REIFA, FEHEHE%
AR5

Copyright

All rights reserved by Journal of
Image and Graphics, Institute
of Remote Sensing and Digital
Earth, CAS. The content
(including but not limited text,
photo, etc) published in this
journal is for non—-commercial
use.

'PDD%@

AT R4t ‘ BT (19965F6IH) )

FERN PERER

EHDEN PERFBRERSHFIEIATT
TEERERFFS
JCRN IS EHF AR

T /=X

HIEEIR (TEERERFR) BELRERS
HRBYSFE JLT=RO7 181548

HR 4% 100101

BFEM jig@irsa.ac.cn

::} i& 010-64807995

R HE www.gjig.cn

I"EEEFEE R TIHE F$603618

&R 17 ItRNAITE

T 1 =ESHEE

BNRTT TEEFEREZERABRAT
(HRIY(ERE: JUER399(EFE  #B4%: 100048)

ENRIZET IERFHSEIRIBIRAS)

Journal of Image and Graphics
Title inscription: Song Jian | Monthly, Started in 1996

Superintended by Chinese Academy of Sciences
Sponsored by Institute of Remote Sensing and Digital Earth, CAS
China Society of Image and Graphics
Institute of Applied Physics and Computational Mathematics

Editor-in-Chief LI Xiaowen

Editor, Publisher Editorial and Publishing Board of Journal of
Image and Graphics

P.0.Box 9718, Beijing, P.R.China

Zip code 100101

E-mail jig@irsa.ac.cn

Telephone 010-64807995

Website www.cjig.cn

Distributed by Beijing Bureau for Distribution of Newspapers and Journals
Domestic All Local Post Offices in China
Overseas China International Book Trading Corporation
(P.O.Box 399, Beijing 100048,P.R.China))
Printed by Beijing Kexin Printing Co., Ltd.

CN 11-3758/TB
ISSN 1006-8961
CODEN ZTTXFZ

ESEITIS M1406
ERHALS 82-831
EREM 50.007T

© v [H - R BT A R R AT



Hi%(51430m)

HF S a R B
3tk ABEIRBI(5E1459))

HFRYMRXEHEME
L2%1(551490%)

20145108 195 B0 (2562228 )

PEEREREE 5%

Zhongguo Tuxiang Tuxing Xuebao

245 IMEE G/ NSNS AR B EIREUT A ERIA
=R, ERH, BAY

1393

BRI RD
RS E TR E R R
S, 55, RRD

1407

ETF D MRS BIEECNMEGR R
iR, BR, RBAE

1418

Bt A
ENEM B EERS KIS EIE L
KEE, mOIE, BF

1430

BETELRIEHREEGR S E
XE3E, LN

1438

REREEHNEFAFRBHEKGER
=&, B, AWM

1449

ETRERREEMRISHE AR B
A, ATCHS

1459

EGRIEEFITEAE
HERTC55 B E LRI 32
BRR, BIEF, HINE

1468

FERBUEM TR ER AT
X3k, HEE, K, SKLLIE

1475

GPUIRSER &N B AN RS
BERHS, BRFITE, Z=Best

1481

HHENERZ
HF RN BHEEESRS
W, SKEBE, EER

1490

ERKE R IE
AR O ER AR 3%

wmbute, F=ZE, HO5, FTRE

1500

EREIEMERNBIEN 2 RESAREREMWEN
£E, BIEN, Bk, ENE

1507

FNMEEESRCADSHFREFARINEE
IR SER I — S TR D YR ER
®W, FHE, &FE, BIHS, ERR, RI$

1514

MNEWPBRERIEF IR S 3% LT
wmrld, =8, EEKF

1524

REMFARRMEAIGPUIMESLI
s, g

1532

© v [H - R BT A R R AT



Volume 19, Number 10
Published Oct 16, 2014

CONTENTS

JOURNAL OF IMAGE AND GRAPHICS

Review
Depth map extraction methods in 2D-3D image/video conversion
Li Kehong, Jiang Lingmin, Gong, Yongyi 1393

Image Processing and Coding
Optimal parameterized binary modulo mapping steganography

Liao Qinan, Ke Qi, Lai Zhendan 1407
Noise detection and image de-noising based on fractional calculus
Yang Zhuzhong, Zhou Jiliu, Lang Fangnian 1418

Image Analysis and Recognition
Adaptive gradient reconstruction for watershed based image segmentation

Adaptive gradient reconstruc-
tion for watershed based

image segmentation Zhang Zhiyu, Meng Linghui, Lei Tao 1430
(P1430) Robust spatial factor based fuzzy clustering for image segmentation
Liu Jinyao, Ji Zexuan 1438
Accurate perimeter estimation of target boundary based on gray-level information
Wu Qin, Zhou Qi, Liang Jiuzhen 1449
Expression-insensitive 3D face recognition method based on facial fiducial points
Li Yanchun, Da Feipeng 1459

Image Understanding'and Computer Vision
Three dimensional curve reconstruction under the L-infinity norm of curvatures

He Leiying, Wu Chuanyu, Du Xiaogiang 1468
Optical flow estimation method under the condition of illumination change
Liu Jun, Zu Jing, Zhang Yu, Zhang Hongyan 1475
Expression-insensitive 3D Near real time linear stereo cost aggregation on GPU
face recognition method Chen Bin, Chen Heping, Li Xiaohui 1481
based on facial fiducial
points(P1349) Computer Graphics
Interaction and animation simulation of digital shadow play
Chen Xuan, Zhang Mingmin; Pan Zhigeng 1490

Remote Sensing Image Processing
Automatic reconstruction of large area 3D terrain from aerial imagery

Yang Ahua, Li Xuejun, Xie Jianwei, Li Dongyue 1500
Multi-scale approach based on structure similarity for change detection in SAR

images

Cui Ying, Xiong Boli, Jiang Yongmei, Kuang Gangyao 1507

Column of CIDE’2014
Normalized convolution based super-resolution reconstruction using feature-driven

prior

Xu Feng, Yan Xijun, Huang Chenrong, Zheng Shengnan, Huang Fengchen, XuLizhong 1514
Interaction and animatn Mathematical expression and 3D geometrical modeling of weave diagram
simulation of digital shadow Yang Yunchu, Li Jituo, Lu Guodong 1524
play(P1490) Bleeding simulation of virtual surgery implemented on GPU

Lai Haosheng, Xiang Hui 1532

© v [H - R BT A R R AT



1507

E-mail: jig@irsa.ac.cn EPEI%%H???E

Website: www.cjig.cn JOURNAL OF IMAGE AND GRAPHICS
Tel: 010-64807995 O HEERERZIRIRIAE

hE%45#ES: TP301.6 EKFRIZAED: A XEHS: 1006-8961(2014)10-1507-07

i35 A#&=: Cui Y,Xiong B L, Jiang Y M, Kuang G Y. Multi-scale approach based on structure similarity for change detection in SAR images[J].
Journal of Image and Graphics,2014,19(10) :1507-1513. [ 8%, REHLAY, S50k Ag , EE AN 2E . 255 S5 AHBLRE /Y A4 B 22 RUBE SAR IS AR {6 A6 I
[J]. PEESREE#H,2014,19(10) :1507-1513. ][ DOI;10. 11834/jig. 20141013 ]

ZEEHBEUENBEN S RE SAR EfREX 0l

Ex, RIEE, Gk, ENE

E B AR ORI m TR 5 TR, K> 410073

B E: BE S50 SRR A RO PR, B R T A AR DL 1 I 22 IRRE SAR RIS AE A AG I Bk
Tk ARSCER R S A 2 S R R I e 22 RUBE ik 5 T S A AR I B9 o D0 ROBE e 5 RRAIE Ok B A T L B
R C SME Y2 . 5L, M X 22 I A SAR IR AT M R s B 3R 2 S PR SR RIS T PR AR i 45 R ARLLEE
it i 1 22 RO AL B (i e U RUBE , Ak i 76 12 A D RUBE S0 38 4 3 Ml A8 AR A D RPAIE O o, i Sl ) C 24
RISV R R SRR R 8, A R AR B IN A R . R TR ISR SAR KE%EE
I RA SCREE  E R RS I 20 3135 5 0. 995 2 F10. 962 3, Kappa Z £ 7353 0. 820 0 71 0. 854 0, A LA IEA T
BRI ik ASCEEFEAF T REEE A B & A Fridm . 5001 SAR £l i) 52 46 45 R R W1,
AR SCEE R AT LU RESR IR 23 SRS, 25 425 1 SAR B2 LA TN MR fE

KGR ARSI 5 2 RBEAS B ST RLE s AR O i s R C B9 {HR 26

Multi-scale approach based on structure similarity for
change detection in SAR images

Cui Ying, Xiong Boli, Jiang Yongmei, Kuang Gangyao
College of Electronic Science and Engineering, NUDT, Changsha 410073, China

Abstract: Objective Synthetic Aperture Radar ( SAR) is suitable for dynamic monitoring because it is unaffected by
weather conditions. SAR image change detection is the key technology for the dynamic monitoring of targets. However,
multi-scale SAR images contain more details than single-scale images. Thus, we integrate multi-scale analysis in the change
detection algorithm to obtain accurate results. Gaussian multi-scale theory is easy to understand and has advantages. De-
spite its capacity to preserve image details, it is seldom used in change detection. This study proposes a new adaptive multi-
scale change detection method on the basis of the structure similarity (SSIM) of SAR images. Method The proposed meth-
od includes five steps, namely, obtaining difference images (DIs) , multi-scale decomposition based on Gaussian kernel ,
optimal scale estimation by SSIM, building feature vectors for each pixel, and fuzzy C-means (FCM) clustering to obtain
the final change map. DlIs are obtained using a log-ratio operator. A median filter is utilized to suppress the speckle noise.
The optimal Gaussian scale is estimated by finding the maximum SSIM of the DIs through iterations. The optimal Gaussian
kernel scale and its differential forms are convoluted with the Dls to generate change detection feature vectors at the pixel
level. FCM is introduced to classify the changed and unchanged pixels using the feature vectors, and the change detection
map is achieved. Result Experiments on two pairs of real SAR images of Bern and Ottawa areas show that the proposed

method outperforms state-of-the-art algorithms. The correct detection rates of the two pairs of SAR images reach 0. 995 2

¥ B H3:2014-03-21 ; & 3 H 5 :2014-06-16

EEUE: HERARRAAEEIH (61201338)
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B2 (K, E-mail; C_200804014@ 126. com
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and 0. 962 3, and their kappa coefficients reach 0. 820 0 and 0. 854 0. Conclusion This study proposes an effective multi-

scale change detection method based on the SSIM of SAR images. This method fully utilizes the scale information of SAR

images and is robust to speckle noise. The proposed method is effective in finding the optimal scale of DI and in detecting

changes.

Key words: change detection; multi-scale information; structure similarity; feature vector; fuzzy C-means clustering
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Fig. 5 Change detection results of Ottawa area in Canada
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Fig. 6 Detail of enlarged-scale results of Bern area in Swizerland
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Fig. 7 Detail of enlarged-scale results of Ottawa area in Canada
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Table 2 Values of measurements

i - Bern i [X. Ottawa Hh [X.
MR =N - - ; - - P —
FohmEl: 2D-SWT HHE2EE: ARSCHE FhorElk 2D-SWT FRES3 257k AR SO
PCC 0.9939 0.994 5 0.9952 0.946 3 0.9519 0.962 3
Fa 5.426 e-4 0.003 3 0.002 7 0.007 2 0.0269 0.014 8
KC 0.716 0 0.797 2 0.8200 0.774 6 0.8182 0.8540
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