.
A il
A 4 | 4

JOURNAL OF IMAGE AND GRAFHICS
£ FERIFRERSHF AR
FEESREFEF=
It RR YR ST E SRR

| | 4
HEE
E k.

iy v -I.,
o
b
s
-
-
- %‘ s
51 '
j ? ."n. ﬁ.{ A
i 5

—
\

EFERENZHE
P137T:

2014

-WOL19 -

ISSN1006-8961
CN11-3758/TB




EFERMENSE
P1377

F195F0 (25E22187)
2014598 16H

FRENSmEHL AT
FEEFRFINADRTFFE AT
FRERHS % ORTY

hRAFSER
R ( PEERERZR ) 1215, 1930
HRBESTIMiER CNKIF S 21E
EEthhR, PRTUEICERSE(ERNAR
B, ATIFTRER1AERBRIE
H, FERS, REIFA, FSHEHE%
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.

PR DL DA FH

FleMF: Rt ‘ BT (19965F6IF )

FERN PERER

FEHEN PERFBRERSHFIEIATT
TEERERFER
JERR MBS EHF AR

* & FIX

mIELHNR (TEEREFRFR) RELRERS
BRBSFE JLRO718(548

HR #® 100101

BFEM jig@irsa.ac.cn

21 i 010-64807995

R HE www.cjig.cn

IFEEEFEE R TIHE 75603618

&R 17 ItRNAITE

T G 2ESHE

BNRTT TEEFEREZERABRAT
(HRI(ERE: JLER399(E4E  #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.

CN11-3758/TB
ISSN 1006-8961
CODEN ZTTXFzZ

E/MEITRS M1406
ERHREKS 82-831
EREM 50.007T



2014598 %$19% %98 (2522188)

PEERELEE 55

Zhongguo Tuxiang Tuxing Xuebao

ZRid
BT MIEN R R SR S FRIRI B 17
ZhEEE, XEE, KiE 1247
BSR4 ED
BRI E SERRSRS %
SRR, ZYEHE, IKMEE 1260
SEmNREDEReE  SEIHRE R R R R
EEGIESA@2eem) 0 TR EE B, SRR 1268
ET R EA 2 TS BRI
MM, =TT, IR 1282
SRR RS R
MILEE, Z=EE, MIHER 1288

SIESa gl
Dempster-ShaferiEfERA £ FHEHABIREMF BRI

TR, £, (TR, B8 1297
BTSRRI ANE RGNS A
XU, [EENIE, BIXE 1306
I S B E & H BN FHERY B iRIR R
X, BM 1316
Ha E X IR BB K B 3R EL
MBS L & IR W=, EBEL, EihR, TS 1324
HBiRRER SR BUH S 2 MR B A AR IE R EY
(%1316W) Bk, ST, pi, St 1332
DARGIES s S )=k s A Ui
tBigEs, =N 1338

ENRIERETTEAR

ARFDERSH SN EHI3EARER

3K, A, BN, Bl 1349
B SIMANEE M FRE BN RIEEE

xRy, B8, KER, WD 1360

HENERE
SFaTiEiRBézierth £y
FE==, SRR 1368

EZEGLEE
SRR SR HARMERSRESRNCTERIHSENSE

THISHE ARG ER W, HEX 1377
(881349m) N AhES TIHI3%E RIS N AR R ITET
=iF, #, Fix%E, BER, IMFEX 1384




Volume 19, Number 9
Published Sep 16, 2014

CONTENTS

JOURNAL OF IMAGE AND GRAPHICS

Novel compression image
interpolation method using
adaptive symmetrical autore-
gressive models(P1268)

Visual tracking based on
discriminative dictionary
and weighted local features
(P1316)

Three dimensinal face recon-
struction via feature adapta-
tion and Laplace deformation
(P1349)

Review
Application analysis of regularization model of energy functional to image restoration

Li Xuchao, Liu Haikuan, Song Bo

Image Processing and Coding
Steganographic method combining minimum embedding distortion and model
preservation

Gao Zhanzhan, Tang Guangming, Zhang Weiwei

Novel compression image interpolation method using adaptive symmetrical
autoregressive models
Liu Jing, Gan Zongliang, Cui Ziguan, Chen Changhong, Zhu Xiuchang

TV image denoising model based on energy functionals and HVS
Guo Congzhou, Qin Zhiyuan, Shi Wenjun

Image salt-and-pepper noise estimation based on partitioning strategy
Lin Yaming, Li Zuoyong, Lin Yeyu

Image Analysis and Recognition

Research on facial expression recognition based on pyramid Weber local descriptor
and the Dempster-Shafer theory of evidence

Wang Xiaohua, Jin Chao, Ren Fuji, Hu Min

Foot plant detection based on specitral clustering algorithm for motion capture data
Liu Xiaoping, Lu Jinting, Xie Wenjun

Visual tracking based on the discriminative dictionary and weighted local features
Wang Fei, Fang Sheng

Skeleton extraction using improved level set methods in eaves’ text recognition
Deng Qianyun, Zhou Mingquan, Wu Zhongke, Wang Xingce

Improved shape feature extraction using complex network model
Ruan Rui,Jiang Bo,Tang Jin, Luo Bin

Line matching based on binary relations of geometric attributes
Hu Haixia, Li Gang

Image Understanding and Computer Vision

Three dimensional face reconstruction via feature adaptation and Laplace
deformation

Zhang Jian, He Hua, Zhan Xiaosi, Xiao Jun

Visual object tracking method based on weighted background and selective
sub-model update strategy
Huang Anqi, Hou Zhigiang, Yu Wangsheng, Liu Xiang

Computer Graphics
Improvement of the modifiable Bézier curves

Yan Lanlan, Han Xuli

Medical Image Processing

Segmentation of pulmonary airway tree in CT images by combining region growing
and grayscale reconstruction algorithms

Peng Shuang, Xiao Changyan

Three dimensional adaptive template matching algorithm for lung nodule detection
Gao Ting, Gong Jing, Wang Yuanjun, Nie Shengdong, Sun Xiwen

1247

1260

1268

1282

1288

1297

1306

1316

1324

1332

1338

1349

1360

1368

1377

1384



1384

A —]
E-mail: jig@irsa.ac.cn Ep@gtlﬂf;;ﬁ
Website: www.cjig.cn JOURNAL OF IMAGE AND GRAPHICS
Tel: 010-64807995 O EERERZERRINFFE
FEESEKS: XERFRIAAG: A XEHE: 1006-8961 (2014 )09-1384-08

X5 A& : Gao T,Gong J,Wang Y J,Nie S D,Sun X W. Three dimensional adaptive template matching algorithm for lung nodule detection[ J].
Journal of Tmage and Graphics 2014 ,19(9) £ 1384-1391. [ #5168, 4, 87, AR IS0 . KEMIRES 151 3 26 P18 RSB IEAC LD oh M 42
24,2014 ,19(9) :1384-1391. ][ DOI;10. 11834/jig. 20140916 ]

¥ i Bf 25 19 BY 3 26 B 1& M 4= B P L
mE, 2y, TaE', TEXR, dFEL

L b TR BRI S R dh o Be, Rif 2000935 2. BIEMARHEEBEGTRE, B 200003

 E: BEY EXMEGUBIAR VT LT IR S A7 AR R (R, 48— A T CT PR A DA 4515 19 3 4k A
PRV RCS % . ik BB, M CT T?ﬁ']@]%'?ﬁj‘%ﬁ 3 Hefilise 5, R A Canny 872577 15 R8I B 3 ZE i
JRCHRHR I 3 AR IO DX IR N B AT A 1Y 5 SR B T 3 HEIBOGER XIS 07 ARG R I LU L R AR
FEE W T SR T 3 Q’ET}”%EEE 3 HEREN e, R IR AR A B 251 A 3 4E I —fk HLAH R
(NCC) A R BT B MR 5 T 50 B DRSNS 1. £8R R 66 M IR CT i (9% A 35
EDEAT T W23 RGN S5, 45 2 SR A S5 3 X 4 R P S O 95.29% L R FRE DA 12.90% o #if AL
T3 XA I A 4515 BAT B U RIME R 5%, Al e N PR A 28O DI S R I A X i 24 5% AT A, DT 5 2
SPH IR A ARG 235 B YRS PN AR

KRR : BAEY ;s T HLA BRI 5 AR VT E ;3 4E 3 & MR

Three dimensional adaptive template matching algorithm
for lung nodule detection

Gao Ting", Gong Jing', Wang Yuanjun', Nie Shengdong', Sun Xiwen’
1. School of Medical Instrument & Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Radiology Department, Shanghai Pulmonary Hospital, Shanghai 200093, China

Abstract: Objective Focusing on the traditional template matching method for nodule detection, a 3D adaptive template
matching algorithm for lung nodules detection has been proposed in this paper. Method First of all, 3D lung parenchyma
is segmented from the scanned CT images, and then, canny operator is employed for extracting 3D ROI which will be
used as the candidate pulmonary nodule. Secondly, collect the main direction of the 3D ROI and locate the center slice,
and expand the 3D adaptive template from the center slice trace along the main direction. At last, calculate the correla-
tion coefficient between the 3D adaptive template and pulmonary nodule candidate image by applying Normal Cross Corre-
lation (NCC) algorithm, and set a threshold value of NCC for marking the higher correlation coefficient regions as detec-
tion results. Result Based on 66 clinical cases’ experiment, the sensitivity reaches 95.29% and false positive is
12.90% . Conclusion The experiment results show that our method has high sensitivity and accuracy and can help radiolo-
gists to detect nodules effectively.

Key words: lung nodule; computer-aided detection (CAD) ; template matching; 3D adaptive template
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Fig. 6 The ROC curve analysis result

of template matching methods
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