AN 4
HEEN
HEE B
EE

| N Bl
A 4 4

JOURNAL OF IMAGE AND GRAPHICS

Regents
Park

Maryl eb one "™

St Jd ne 55

JAL W
S Victona

Pimlico™ss

S walworth

W B P1197,




BRI P1197,

518EF9H (25520987 )
201398 16H

FRENSmEHLEATY
FEEFRINEFZEAREAT
FRERHS % ORI

hRARF=ER
R  REEISERZR ) 125, 90
HRBESTIMiER CNKIF S 21E
EEthhR, PRTUEICERSE(ERAR
%1%, ATUERFEE R0 ERE
H, FERS, REIFA, FEHEHE%
ARt 5= ER .

Copyright

2013 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

ENEN PERFBRERSHFIEIATT
TEERERFFES
JERN ARSI EHF R

T /=X

HIEEIR (TEERERFR) BELRERS
HRBYSFE JLT=RO7 181548

HR 4% 100101

BFEM jig@irsa.ac.cn

::} i& 010-64807995 010-82614429

R HE www.gjig.cn

I"EEEFEE R TIHE F$603618

&R 17 ItRNAITE

T 1 =ESHEE

BINRST PEERERRZEABRAT
(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, Bejing, P.R.China

Zip code 100101

E-mail jig@irsa.ac.cn

Telephone 010-64807995 010-82614429

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



2013598 2618% 598 (2520988 )

PEERELEE 55

Zhongguo Tuxiang Tuxing Xuebao

BORRERY G AEHERRTG AR

=B, ¥, HinF, B8 EXH 1055
AR SAREIEE S IRV S N

LT, R, T8, KK, R, Ak 1065

BRI RS

RIECCCTIRRANERREAPEIECE

KL, IO, NEE, i 1074
EE R R BIRR E RN & ERETTE

R, BRESHT, B, BKEEE,EW 1085

_ EBl{g o thF0iR5

SRR TR S BT gﬁf%ﬁﬁ”igﬂﬁ*’é 1003
RIS m HE, 52, E

RS0 BRI RUES BRRE)

S, HH, T, G 1101
SO B FREEA S BT R

12IB, ZHUE, KEdE, S 1107
S TL DR B ARIREs s %

AE, S, G, A 1115
SRR RS DI SRE B iFH )

B8, T2, FMME 1124
AL BRI SRS A C I R LR R H )

Bk, BUE, WRER, =500 1133
BRI BRSO E TR

ER/DtE, XRUE, [EiEE, KIS 1142

ITENERE
I3—fRadonZEASET R TR RSP IORSEE
RO AR SR I EhIRES BRR(S, SEN, ERA 1149

(811647)
EZEGRLGE
SHMBERMETNEZFLEE
G, Rad, RIEE, =T, BH, BT 1156
J3—{¢tRadonZH&fNS it ERIERE BRI RS @B ahiRER
=RE, TRF, KEE, W, B, HFEF, TXE 1164

ERKERE
BRI FEETLRIRE GRS
2, 7€ 1170
KEF—HE#ENERAEE LB GMRET EEERG
T, W, TR, R, KK 1176

ﬂi’:iﬂ{n:-;&i*

- DAL LI P EE R R

DEMRERETES R EE UEE, FiE 1184
(812061) WEFSRSSHERSIRS

Bk, iKigE, BESE, =8 1190
REIFRIAHL EE XSt T B W S H A MESTAN T OS2

RiEE, M 1197
DEMRERBEE BN HIARE

SiHRER, i 1206

© v [H - R BT A R R AT



Volume 18, Number 9
Published September 16, 2013

CONTENTS

JOURNAL OF IMAGE AND GRAPHICS

Review
Review on methods of spatial structural feature modeling of high
resolution remote sensing images

Qin Kun, Chen Yixiang, Gan Shunzi, Feng Xia, Ren Wenli 1055
Information extraction and application of compact polarimetric SAR data
Zhang Hong, Xie Lei, Wang Chao, Zhang Bo, Wu Fan, Tang Yixian 1065

Image Processing and Coding
Affine registration based on CCCTI and hierarchical clustering

Zhang Guimei, Jiang Shaobo, Liu Piyu, Zhang Song 1074
Depth map filtering and upsampling method for virtual view rendering
Gao Kai, Chen Hexin, Zhao Yan, Geng Yingnan, Wang Gang 1085

Image Analysis and Recognition
Automatic classification of multiple-instance image based on the bag space

. . L. Wang Keping, Yang Yi, Wang Xinliang 1093
Hierarchical associative Bimodal emotion recognition based on body gesture and facial expression
multi-target detection Yan Jingjie, Zheng Wenming, Xin Minghai, Qiu Wei 1101
and tracking with particle Hierarchical associative multi-target detection and tracking with particle swarm optimization
swarm optimization(P1107) Cheng Xu, Li Nijun, Zhang Suofei, Wu Zhenyang 1107
Improved TLD visual target tracking algorithm
Zhou Xin, Qian Qiumeng, Ye Yonggiang, Wang Congqging 1115
Multi-feature robust principal component analysis for video moving object segmentation
Gan Chao, Wang Ying, Wang Xiangyang 1124

Improved fuzzy C-means clustering combined with the global best harmony search
algorithm for image segmentation

Cui Zhaohua, Gao Liqun, Ouyang Haibin, Li Wenna 1133
Improved factorization method for structure from motion
Qiu Shaohua, Wen Gongjian, Hui Bingwei, Zhang Peng 1142

Computer Graphics
Efficient state management for parallel rasterization

Automatic tracking of Yin Chengxin, Han Jungang, Huang Hucai 1149
muscle fascicle orientation

in ultrasound images: a Medical Image Processing

approach based on a nor- Various hole repairing algorithm for 3D mesh surface models of human skull

malized Radon transform Bao Jiarui, Liang Ronghua, Wu Fuli, Huang Xianping, Jiang Li, Chen Mao 1156

Automatic tracking of muscle fascicle orientation in ultrasound images: a approach
based on a normalized Radon transform and statistical measure
Li Qiaoliang, Li Zhenyu, Zhang Huisheng, Zhang Xiaofei, Chen Xin, Chen Siping, Wang Tianfu 1164

and statistical measure
(P1164)

Remote Sensing Image Processing

Improved multispectral bilateral filter video fusion algorithm

Wu Chuan,Yang Dong 1170
Ship wake constant false alarm rate detection algorithm in synthetic aperture

radar images based on length normalized scaning

Nan Jie, Zhang Hong, Wang Chao, Wu Fan, Zhang Bo 1176

Geoinformatics
Tower hanging point calculation for transmission line on three-dimensional visualization

He Guohui, Zhou Cong 1184
Coupling of map symbol web service and web map service
Quantitative descriptive Jiao Donglai, Zhang Haitao, Lv Guonian,Jiang Jie 1190
model of DEM fidelity The impact of different granularity representations on robustness evaluation of
accuracy(P1206) city road network
Duan Yingying, Lu Feng 1197
Quantitative descriptive model of DEM fidelity accuracy
Zhang Jinming, You Xiong 1206

© v [H - R BT A R R AT



1176

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

Website: www.cjig.cn JOURNAL OF IMAGE AND GRAPHICS

Tel: 010-64807995 COHEERERFZRRNAE

MEESZES: P91 TEFRIRAE: A XEHS: 1006-8961(2013)08-1176-08
B AR B TRA, T, SR A GO . A IH — A 0 5 AL A% 7k PR R i A [ ] o [ I R AT 2 41, 2013,
18(8) :1176-1183. [ DOI: 10. 11834/jig. 20130916 ]

KEFR—{AHBNERAEEEER
AR BH I (B R B R AW

WA, k4, M, BT R

L ERER B A S BT HURBIRT, JEaT 100094 ; 2. s EBER RS, JEa 100049

OE: AR TR R & LR TR 1A (SAR) PG AR R AR TN 3k o A7 A5 L 17 42 B 2342t A
ARTE SAR BB b R A TT LI AL , IR 4 R (A s A J5 ) b X — I RS E Y [ Y o AR I — Wy B K e
ISASE I 448 2R3 Rl R A T BB Rl 2k Be b, AT B2 e 1 R0 . Ry o ) P e AR 20 I B U — i
AITRHEIE W Sh B O R AR AR AR I 5% o 1 AR A DN , O 30 a2 L ) Rl T 3 ( CFAR ) A B 18 52 B A I
SR . A COSMO-SkyMed Bl X % AIAHEAT 1 SC B0 S0 UE , SEH 45 SRR W], 1A AE R I A b EL AT A6
RE 7o AL PR OIE A5, AR R B i B A R R

KR G AFLARTE IS s A R AR I 5 4 2 U — P15 4 R

Ship wake constant false alarm rate detection algorithm in
synthetic aperture radar images based on length normalized scaning

Nan Jie'"?, Zhang Hong', Wang Chao', Wu Fan', Zhang Bo'
1. Institute of Remote Sensing and Digital Earth, Chinese Academy of sciences, Beijing 100094, China
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract; This paper presents a new ship-wake detection algorithm in synthetic aperture radar (SAR) images based on the
length normalized scan method. The range component of a ship’ s movement leads to azimuth shift in SAR images. There-
fore, the start point of wake must be located in the azimuth direction. According to this physical facts, length normalized
scan is performed on-line on image parts which may be wakes. By means of linear integral and length normalization tech-
nology, linear feature detection is transformed to point detection. Then the probability model in the scan domain is con-
structed to realize constant false alarm rate ( CFAR) detection. COSMO-SkyMed data is used to validate this method.
The experimental results show that this algorithm is effective for ship wake detection and can extract ship’s velocity with
high accuracy.

Key words: synthetic aperture radar; ship wake detection; length normalized scan; constant false alarm rate
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Fig.4 Experimental results of wake detection
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3.2 RIEHMRREESES R
PRI 21 7 38 A 4148 £ T LAAS B AR AL 1) 5

PR e o K DA SAR ZRGEUG I 1 i B2 L TL
B A S ARIZ B 7 1] 5 R ) B R A A
D53 04 f AR 7 07 D 7% Sz i A AR A () L AT
VABZIHE A A AR ST A0S o AT T2 P 36 T 58l
SAR BUZIS RAFBIMEAR AIS $ifis . 3 2 S i i
4 2R SEe 8 AT A A A0 AT R 2 4 {EL N
0.66 m/s, IRFEPRMEZE LN 1. 61 m/s, 1RZEEFR/N
A MET SHAN GANG 9,04 0.17 m/s, HrpiR25
KEIHARN DE QIN 15 5 GANG TONG 2, 32531
KET 2.8 m/s 53 m/s, HEN N S AL T 7
[ 23T T 75 6% 1] B 130 A /M T 0° B AR
HEIT T 3600 BMAORYE, BT R EIH— LR
ARSI 532 B A AL BA A S s AR L

®2 MAAAEMGESER

Table 2 Ship velocity results

/(m/s)

FiE A AIS B fhEEE B R

SUNNY LEO 7.92 8.99 -1.07
MEI SHAN GANG 9 3.45 3.28 0.17
STAR JUVENTAS 6.12 4.88 1.24
RESOURCEFUIL2 9.69 10.93 -1.24
KANGHAIYUYANG 6.07 6.34 -0.27
HONG TAI 158 5.97 5.32 0.65
DE QIN 15 5.91 3.11 2.8
GANG TONG 2 6.17 3.17 3.0
wZEME 0.66
IRZEPRIEZE 1.61

3.3 HEEZRESH
XFF N x N R/ R, 4 BB g ) 52 2%
AR SRR 3 Fion o Horh MO AR AR S AL
0 EALH B, K N IRABAR S p B0 EL
£3 EHREREHH
Table 3 Algorithm complexity analysis

(=R BRI 24 AR A4
Radon A5 O(KMN*) O(N*)
IH—4k JK )& Hough A5 O(KMN* + MK)  O(2N*)
FMG B A —AL KB O(2KMN® +2MK)  O(N*)
KEIH— b4 O(K,M,N*) 0(N?)

M AR EH— L H# S o MBI K R
KRS8 d B A% R Radon 728
et AR ST 0 U N [0, 7)), TR IH — k434
IZBE o« B [0,2m) o BT LAY £ BE 25K A IR
WA M, =2M ., Radon 25t AR BR B4 p VLRI O,
V2N/Z2T B K = 2N/2, i A — A 3 i S50 d
AUFEREIA [ = L, LT T L AR 1.3 km A9 K
FEREES S T i 3 HE % 2 B K, =2 (1 300/R) . Jir
DL, K B IH — b 450 1 00 B 3 i a) &2 4% B R b o
RadonZ5 4t —AN 2%, O(KMN?)

ST LA B AR - £ 2. 93 GHz Ay XU Ab B
BONAEN 4 G, XFTFR/NR 2000 x2 000 1Y) %
A P R T B UE — A i A R T 92 R A T R
R, 24 i 2 2R E 0. 01, 78 4 25 [ dE A7 — 1k 4
BRIk 1 YR 4 SRR K, K B E R AT 2 ~4
W, WA PG 2145 21 AR 2 3 75 B2 A0 328 17 A 18] 4
8 s, [Al—iBfTIBE T, [l —E K4 3E T Radon 7
F R BB YA TG 22 15 55 56 F 15 —1k Hough f4 4G &
TRTREE 18 s 3T KM HI A A —4k Hough (146
YRR 23 s, DA TR EH—HE
0 0 A I AL B AR R R TR R, AT LA
JEJT S A Ab PR L

4% ®

BT RKEIR b1 SAR ER 2 CFAR
RrINAE v, AR 2 7E SAR MR Eor A bk, R
X R RE N BT AR B T4 . 8 i R R
R EE H— X P I M AR R 3l i 1R 14tk
R ARSI 1) R A DA 1 AR AR A 0 ] R, S 8 T
CFAR il Bz i fir i BE 4R 0, Bk A E A K.
RORESEIL AL, AT LAPE B S s il H b, 3
(R O 3 B LA B e G . A X COSMO-SkyMed
A SAR FMRHEATIY LT, TCie 2 R il kil i
S AR R (PR IR IR T A Y S AR, B
SRR AR, W R S BR N FH oK o
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