A
o

A HEE B
A 45 4

JOURNAL OF IMAGE AND GRAPHICS

ISSN1006-8961
CN11-3758/TB

MREFHE P1669




MAEBRHR P1669

F195F 1187 (25E223H7)
2014%11816H

FRENSmEHLEATY
FEEFRINEFZEAREAT
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.

PR DL DA FH

FleMF: Rt ‘ BT (19965F6IF )

FERN PERER

EHDEN PERFBRERSHFIEIATT
TEERERFFS
JERN AR ST EHF R

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



20145118 519% 1181 (256223H)

PEEREREE 5%

Zhongguo Tuxiang Tuxing Xuebao

SRR 2013—EMS SR SO SR S hbiE
HIKE, MR, TR, BRI, DX, EQfE, 280, FEiE 1539
SR ER P
EF SN RED B ZERNEGRER
A E, BHR, KA 1563
N AP R B S IR R B 5
BB SN g Wi, SIEHk, BiNR 1570
K(EEI1577R) YNGR R
{FHED, B/NE, BReELE 1577

ERIERETT AR

Kinectf& =B BRIRERIITE

SEERR, BRI, Utk 1584
FEGE—ERIREAEC Bl

i, 248, SBARSL 1591

El& Nz

AR E ST EARNE RS E

BKIGIE, KRB, FIE 1596
ZHRENEBEENREEGERESE

$O4, B | RRERR, Bk 1604
KBt R BRI AR EIRS!

8B, T, EBRLE, MO, 22, (EiRA 1613
Gabor/ NS L BPRZHREEREE RS

Wi, DETE 1623
A RS A PSR!

ESR, BEE 1630

Kinect&E R ESHI BFIIRE
1BHFR%E (51584 ]R)

EFERE
ETRFNRERNEZEGHME
{51, EBEM, WM 1639

ERRERAE
ETEERARNSAREG SHmIDER
e, XX, £ 1649

FNMEEESRCADSHFREFARINEE
KHUEDVER S S (E MR

TR, BRI, KEE 1657
SRE A EMREAIIREE BEARE FROEYIM RS e e It hE
BIRESE|(5$1604]K) R, ERERE 1669
3MEHITRSRIE = R Béziertgs:
SIE, BN, BKiE, TinE 1677

© v [H - R BT A R R AT



Volume 19, Number 11
Published Nov 16, 2014

CONTENTS

JOURNAL OF IMAGE AND GRAPHICS

Review

Visual perception and processing for intelligent video surveillance:a review
Huang Tiejun, Zheng Jin, Li/Bo, Fu Huiyuan, Ma Huadong, Xue Xiangyang, Jiang Yugang,
Yu Junging

Image Processing and Coding
Image denoising based on high order singular value decomposition and mean
square error iteration

Hu Wenrui, Xie Yuan, Zhang Wensheng
Magnifying imperceptible Single image super-resolution in wavelet domain with double sparse
variations in infrared thermal Yang Bo, Wu Jitao, Xie Xiaozhen
videos(P1577) Magnifying imperceptible variations in infrared thermal videos

Fu Chuanqing, Gu Xiaojing, Gu Xingsheng

Image Understanding and Computer Vision
Calibration of Kinect sensor with depth and color camera

Guo Lianpeng, Chen Xiangning, Liu Bin

Contour detection based on spatially unified modulation model
Xiao Jie, Cai Chao, Guo Zhaoli

Image Analysis and Recognition

Image segmentation by integrating similarity fitting and spatial constraint
Zhang Zhengrong, Zhan Tianming, Wei Zhihui

Automatic segmentation of optic disc and cup using multiphase active contour
model in fundus images

Zheng Shan, Fan Huijie, Tang Yandong, Wang Yan

Precise local feature description for facial expression recognition

Hu Min, Jiang He, Wang Xiaohua, Chen Hongbo, Li Kun, Ren Fuji

Recognition of work piece surface roughness based on Gabor wavelet and
improved LBP

Hu Haifeng, Chen Suting

The scalable flowers category recognition

Miao Jinquan, Cao Weiqun

Calibration of Kinect sensor

with depth and color camera
(P1584)

Medical Image Processing
Medical image fusion based on lifting wavelet transform
Li Junfeng, Jiang Xiaoli, Dai Wenzhan

Remote Sensing Image Processing
Robust coding transmission for SAR image based on compressive sensing
Hou Xingsong, Tian Wenwen, Gong Chen

Column of CIDE’ 2014

Survey on transmission mechanism of large scale DVE scene based on P2P
overlay network

Wang Mingfei, Jia Jinyuan, Zhang Chenxi

Intelligent color reasoning simulation of plant leaf based on the natural
environment

Song Jianwen,Qiu Jinming

The quasi-cubic Bézier spirals with three control points

Gao Hui, Shou Huahao, Miao Yongwei, Wang Liping

Automatic segmentation of
optic disc and cup using mul-
tiphase active contour model
in fundus images(P1604)

© H K%K

1539

1563
1570

1577

1584

1591

1596

1604

1613

1623

1630

1639

1649

1657

1669

1677

AR BUIT AT



1649

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

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

REESES: TPI19. 81 XHEFRIRAG: A XEHS: 1006-8961(2014)11-1649-08

35| A& : Hou X S, Tian W W, Gong C. Robust coding transmission for SAR image based on compressive sensing[ J]. Journal of Image and Graph-
ics,2014,19(11) :1649-1656. [ fZ24H4 , FISCIC, 38/R . FE T 4T RAIN SAR Q& b g b & kar [ 1] v BB R DB 2 41k, 2014 ,19(11) 1 1649-
1656. ][ DOI;10. 11834/jig. 20141113 ]

ETEHRMA SAR BREERBER

A, BXX, £R

L VYAl oA T SR B TR ERE, V% 710049 2. AEBHEEOR Y, B 230022

 E: BrY REHRLEREAEIEE 557 50T ISR m s i e 4 P RE , (0 2415 18 0 AL 8 ok 1 8 2 i B o 4
R 7 st 2 3 B9 s A P 1) SR B 5 A L) P S 4 S R 11 B M4 1R — b 5 B 1) SAR [EIMR 2 A 15 iy 58,
HoRAT — RN EAESIZ T RRA AR, AiE % EH SAR R FEBAEE R RARA E8 Iy m#R
RS 7 R TE/ N AR 4 ( DLWT) X SAR UG 7RG S22 , FLW I B 45 B v hebi 52 AR AR i A 5 B AR AR TR &
BN, SR T AR U T VA AR K R AR R R, TR MR R A T RIS Y Bayesian T8 B IA SRS RS A0 P RE
Hl, BROEFEMET , S5 MBEA 5 IRE B S )7 %8 CCSDS-RS AH By, 48 375 28 W] LA S 308 -6 1) )
et , M E AR F] 0. 05 B, AR 30 % DSFB-CS FRAF A E M RE W) . 2275 F CCSDS-RS; 53 F Bayesian #5145
TSW-CS (G5 J5 AR EL , AR SC T ST 2 i VB (5 M b (PSNR ) 3.9 dB, 518 AU 4 DSFB-CS X3l T SAR [
GGt i, B 5 AR YT, DSFB-CS $A5 (1 5 i E RE 2R 1% T M, PRIIE T 18 X ANAR S 5 TE I, it oty ] AR
R e 1 AL A

K R & AL TR IS B4 7 BTN AR ¥ (DLWT) 5 75 B 08

Robust coding transmission for SAR image based on compressive sensing

Hou Xingsong', Tian Wenwen', Gong Chen’
1. School of Electronics and Information Engineering, University of Xian Jiaotong, Xian 710049, China;
2. University of Science and Technology of China, Hefei 230022, China

Abstract: Objective Consider a wireless communication system with a radio station in an airborne synthetic aperture radar
(SAR) system operating in a time-varying channel. Unpredictable packet loss occurs during transmission. Therefore,
building a robust and efficient SAR image coding transmission scheme is necessary. Although traditional joint source-chan-
nel coding (JSCC) can achieve excellent and efficient transmission performance under fixed channel conditions, the prede-
termined redundancy of channel coding was adopted to achieve robustness. However, when the deterioration of channel con-
dition exceeds the correction capacity of the channel codec in a time-varying channel, reconstruction performance declines
at the decoder. In this work, we propose a robust SAR image coding transmission scheme over a time-varying channel using
the democracy of compressive sensing (CS) . A range of methods to improve the rate-distortion performance of the pro-
posed scheme are also adopted. The reconstruction performance depends only on the number of measurements received and
not on the actual measurements received; that is, every measurement is independent and nearly equal. Method Given the
rich edge information of an SAR image, directional lifting wavelet transform (DLWT) is adopted as sparse representation to

improve the representation of the edges of the SAR image. Although DLWT can attain good sparse representation for SAR
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images, this method cannot ensure strict sparse representation in CS; that is, representation coefficients still contain small

coefficients that would interfere in the recovery of large coefficients. Thus, sparse filtering ( setting small coefficients to ze-

Vol.19,No. 11 ,Nov. 2014
ro) is also adopted in this study to eliminate the interference of small coefficients. Compared with the deterministic model-

based CS reconstruction algorithms, the Bayesian model-based CS reconstruction algorithm is more reliable in a random sig-

nal scenario. Thus, we adopt an efficient Bayesian reconstruction algorithm called tree structured wavelet that exploits the

structure dependencies of wavelet coefficients to attain high-performance image reconstruction. Result The proposed scheme

achieves more robust SAR image coding transmission compared with the traditional JSCC scheme, CCSDS-RS, at the same
rate. When the packet loss rate (PLR) reaches 0. 05, the reconstruction performance of DSFB-CS is higher than that of
CCSDS-RS. Therefore, CCSDS-RS is highly sensitive against packet loss and can easily lead to the cliff effect with channel
deterioration. By contrast, the R-D performance in DSFB-CS decreases gracefully with channel deterioration. As the pro-
posed scheme is based on reconstruction algorithm TSW, DSFB-CS is compared with the traditional scheme based on TSW

without sparse filtering that uses DWT as sparse representation. DSFB-CS can improve the peak signal-to-noise ratio
(PSNR) up to 3.9 dB. Conclusion The proposed DSFB-CS achieves more robust transmission for SAR images compared

the bits of every measurement are both key parameters.

with the traditional JSCC scheme, CCSDS-RS. The reconstruction performance of the proposed scheme declines slowly with
side can attain a relatively stable reconstructed image. Compared with the traditional CS scheme based on TSW, the pro-
sparse filtering

the channel deterioration. Even under a time-varying channel, the robustness of DSFB-CS can still ensure that the decoder

i1

posed scheme exhibits significantly improved PSNR. The percentage of the reserved large coefficients in all coefficients and

Key words: compressive sensing ( CS) ; synthetic aperture radar (SAR) ; discrete lifting wavelet transform ( DLWT) ;
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