| | 4
HiE
N

JOURNAL OF IMABGE AND GRAPHICS

E7>: PERIFRER SRR

» PHEZ i

A

A | 4 B | 4 2
“
\

PEESREFFFE / i
IR R IR ST B 5 FR

ANERE KEERIEH P781



KRR P761

B195%68 (255218H7)
2014568 16H

FRENSmEHL AT
FEEFRFINADRTFFE AT
FRERHS % ORI

hRAFSER
R ( PEERERZR ) 1215, 1930
HRBESTIMiER CNKIF S 21E
EEthiR, PRTUEICERSE(ERNAR
B, ATIFTRER1AERBRIE
H, FERS, REIFA, FEHEHE%
AR5 =R

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

EDEN PERFBRERSHFIEIATT
TEERERFFES
JERN YIRS EHF R

T &/ =X

HIBEIR (TEERERFR) BELRERS
HRBUEFE 1L==9718(5%E

1B 4% 100101

BFEM jig@irsa.ac.cn

::} i& 010-64807995

R HE www.gjig.cn

IFEEEFEE RIS F$603618

&R 17 ItRNAITE

T =ESHE

BNRTT TEEFEREZERABRAT
(HRI(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

ESEITS M1406
ERHEAS 82-831
EAREM 50.007T

© v [H B BT A R R AT



2014568 519% 5568 (2%218H))

PEERELEE 55

Zhongguo Tuxiang Tuxing Xuebao

I REMR RETFAN LRk
EE%, ER, EHRG 0813

ElRLEFNRES

WIS R ISR B

HiRN, FEENEE, Z=WREN, SPEENL, #/MiE 0825
BRSNS

Exig, 81, R4ME, BR 0835
VAN S [y=EAN =

MR ARSI E 1 E’;Jjﬁfﬁ*’;ﬁ*ﬂ%’fﬁ*” AIRHRFESELY 0843
A($B25M) 5 A BRI R A 8

B, BEF, 7HE 0852
SARHENR R ARSI ES SBG R

BEEZ, MR, TRF 0859
U BB R ST

B, 88, Gk 0868

El& D HrFiRA
Z& BRI BRI AR IR

Tz, WEE, LM 0875
ﬁﬁ@*&iﬁ?f&ﬁiﬁﬁiiﬁﬁ%ﬂiﬁiﬂ%u
g, 22, FER 0886
EEBENSIEARTERIEBE N
EMERA, X, iFiEE 0896
{BRAZRIEN SEBLEMERRA
BB, MRS, ZEHHE, X3, EkNI 0906
— EFREEIBNAKRIDERE
E?;n..ﬁ?%“ﬂﬂg)\ﬁsim{’ﬁ,\ﬁj F=, RS, B0 GHS 0914

(8£914R)
EIRIERETT AR
ETEERAEICH3EARRIRER
AAT, RFH, H 0924
E4EBANRERPRRFEE RS B e B BT
AR, TR, HkE 0932
SIS REGRIS U FNSERT N
iz, FBER 0940

IHENERZE

ESLEHRIIRAIKEER A TIEN

MRT, SIEE, FEE, 2% 0946
BREHSE THIE A eRE S & SR

=ik, 1%, B 0955

ERKEIRIE

#IE DEERRESIERRE RG]

BKBRER, S, 1AbRE 0964
EREISE T HHER &S AR ContourletSiBl S IS H L I EI RIS AREIR U B K WAL

B3 BISHRE(8955) =ER, BRE, BRI, B8, HEK 0971

MIE{IZI lu\?ﬁ*
HIREM S BXRENESRIAEE
Ehig, HiEE 0979

© v [H B BT A R R AT



Volume 19, Number 6
Published June 16, 2014

CONTENTS

JOURNAL OF IMAGE AND GRAPHICS

Review
Overview of iris image quality-assessment
Li Xingguang, Sun Zhenan, Tan Tieniu 0813

Image Processing and Coding
Intraframe copy-paste forgery video blind detection based on dense SIFT flow

Du Zhenlong, Jiao Lixin, Li Xiaoli, Guo Yanwen, Yang Xiaojian 0825

Image inpainting algorithm based on partition block of damaged region

Zhai Donghai, Yu Jiang, Duan Weixia, Xiao Jie 0835

Non-parametric estimation for correlation noise distribution in distributed video coding

Hu Xiaofei, Zhu Xiuchang 0843
Intraframe copy-paste Fractional-order primal-dual model and numerical algorithm for denoising
forgery video blind detec- Tian Dan, Xue Dingyu, Yang Yajie 0852
tion based on dense SIFT Blind image quality assessment based on perceptual features and natural scene
flow(P825) statistics

Jia Huizhen, Sun Quansen, Wang Tonghan 0859

Image scrambling degree evaluation based on analytic hierarchy process

Cao Guanghui, Hu Kai, Zhang Xing 0868

Image Analysis and Recognition

Object tracking algorithm by combining the predicted target position with compres-

sive tracking

Luo Huilan, Zhong Baokang, Kong Fansheng 0875
Merged characters segmentation reconstruction and recognition of labels based on
adaptive location

Hong Tao, Liang Weijian, Lu Yufeng 0886
Moving shadow detection by combining chromaticity and texture invariance
Yin Baocai, Liu Yu, Wang Zengfu 0896
Affine invariant adaptive locally linear embedding

Human action recogni- Gu Boyu, Su.n Junxi, Li H'o.ngzuo, Liu Guangwe.n, Cao Yonggang 0906

. . Human action recognition based on manifold learning

tion based on manifold , i ,

Wang Xin, Wo Bohai, Guan Qiu, Chen Shengyong 0914

learning(P914)

Image Understanding and Computer Vision
Fast 3D face reconstruction based on compressed sensing

Zhou Dake, Wu Ziyang, Yang.Xin 0924
Feature selection and target model updating in compressive tracking

Shi Wuzhen, Ning Jifeng; Yan Yongfeng 0932
The optimization of image fusion and real-time application for HDR scenarios

Fan Kui, Zhou Xiaobo 0940

Computer Graphics

Rendering simulation of real-image converting into chinese ink painting

Chen Tianding, Jin Weiwei, Chen Yingdan, Wu Di 0946
Animation character model segmentation and labeling approach under the guidance

of hierarchical structures

Li Lin, Tao Tao, Liu Xiaoping 0955
Animation character Remote Sensing Image Processing
model segmentation and Tropical cyclone auto-recognition from stationary satellite imagery

Geng Xiaoqing, Li Ziwei, Yang Xiaofeng 0964

labeling approach under
the guidance of hierarchi-
cal structures(P955)

Unsupervised detection of flood changes with SAR images combining nonsubsam-
pled Contourlet domain fusion and parametric kernel graph cuts
Li Qingsong, Qin Xizhong, Jia Zhenghong, Yang Jie, Hu Raphael 0971

Geoinformatics
Compound model for describing direction relations qualitatively
Wang Zhonghui, Yang Yanchun 0979

© v [H B BT A R R AT



0852

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

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

hE%ESES . TPI51. 1 XHERFRIZAES: A XEHS: 1006-8961(2014)06-0852-07

35| A#& = Tian D,Xue D Y, Yang Y J. Fractional-order primal-dual model and numerical algorithm for denoising[ J]. Journal of Image and Graph-
ics,2014,19(6) :852-858. [ H}, B2 T, HELE . 43RO I AR X 25 M A R FOBUE Sk [0 ], h R B RIFDE 24412, 2014,19 (6) :852-858. ]
[ DOI;10. 11834/jig. 20140605 ]

SHMFEREMBEERERE R EHERE

HA, BEF, HRE

Lo RACKF(E BRE S TR0, LM 1100045 2. MEBHARA(E B TRE%0E, TLFE 110044

B E: BE S5 08E IR EHEAXMEENE, fE T — RS 208 ROF 2 MSRL 4 1 3B I o {6
B MBS i TRl 5 BAy 85 i A5 A8 (0 D0 A S 2R A 25 Ky b RO ARHRLE , DT A ek PSR A I A ) (L 3
SRIGZIERY . Faik ol PSR Sigk e o 1) R 340 5 A e 0 D o i R0k o 418 A AR R A7 SR ik, R 3 A 28
ISACIE AR B i TR, kb ARG BB S R P K ORI W A BRI o [RIREIE 1 80 PR AT 1 M St i 24Ul
EEH . B5R SCHRE AR, 42 73800 TR X (AR 1Y REAS AT S8 A ] B8O ™, DR SCBE A 2R 45 15 L R
ISR A RE S5 B A B CBIGERE . 2518 R0 7 —Fh 70 B IS ) () 25 MR SR 28 2 M SR ] — Fofr ik 7
figp A AR XA FIL A TR AR . SCIRAE SRR, 312 1 BRI REAT S0 0 RIS A IR S 28R, SR A S 3k e A 2K
PR

SRSRIA : PRR 0 ARk s 7 KB S IR AL JE 0T £ 5 BB 0

Fractional-order primal-dual model and numerical algorithm for denoising

Tian Dan'?, Xue Dingyu', Yang Yajie’
1. School of Information Science and Engineering, Northeastern University, Shenyang 110004, China;
2. School of Information Engineering, Shenyang University, Shenyang 110044, China

Abstract: Objective By combining fractional calculus and duality theory, a novel fractional-order primal-dual model,
which is equivalent with the fractional ROF model, is proposed. We theoretically analyze its structural similarity with the
saddle-point optimization model. So the algorithms for solving the saddle-point problem can be used for solving the model.
Method The primal-dual algorithm based on resolvent for solving the saddle-point problem is used for solving the proposed
model. The adaptive variable step size iterative optimization strategy is used, which can improve the optimizing efficiency,
and remedy the step size limitation of the traditional numerical algorithms. In order to guarantee the convergence of the al-
gorithm, the range of the parameter is given. Result The experiment results show that the proposed fractional-order primal-
dual model is effective in avoiding the staircase effect and preserving texture and detail information, and the adoptive nu-
merical algorithm has faster convergence speed. Conclusion In this paper, we propose a fractional-order primal-dual denois-
ing model, which can be solved by a primal-dual algorithm based on resolvent. The experiment results show that the proposed
model can improve the image visual effect effectively, and the adoptive numerical algorithm has faster convergence speed.

Key words: image denoising; variation method; fractional-order gradient; saddle-point problem; primal-dual; staircase

effect
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Fig. 3 Comparison of denoised results and their

local enlargements under classical orders
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Table 1 Comparison of PSNR at different order
/dB

o
1 1.2 1.4 1.6 1.8 2.0

10 32.2758 32.3101 32.3905 32.4565 32.5637 32.5506
20 30.3843 30.3931 30.4510 30.4831 30.6022 30.5692
30 28.3753 28.5355 28.5908 28.7381 28.8283 28.744 1
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Fig. 4 Comparison of convergence

under different fractional orders
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x2 LFEHEFERREF CPU BHE (¢) B LLEE
Table 2 Comparison of the number of iterations and the

CPU times on several variation algorithms

o SCHRL6]  SCER(10] ScEk[13] ARk
o " 397 63 78 56
/s 15.79 49.02 6.82 2.50
o " 245 50 78 52
/s 9.78 43.25 8.26 2.33
0 " 187 37 78 47
/s 1.52 39.34 10. 52 2.13
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Table 3 Comparison of the number of iterations and the

CPU times under different fractional order

o
o

1.2 1.4 1.6 1.8

10 n 80 93 108 126
t/s 8.34 9.72 11.26 12. 87

0 n 78 94 112 132
t/s 8.07 9.63 11. 83 13. 54

30 n 73 89 109 130
t/s 7.45 9.13 11.24 13.19
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