©O©
3
Q.
#
R
&
i
£
B
fim




F2055%68 (25523087 )
2015F6816H

FREE AT
FEERRRIEARTSZZ AT
FRERHR O
FR A% O HATY

hRARF=ER
R  PEERERZR ) 1255, 1930
HRBESTIMiER CNKIF S 21E
EEthiR, PRTUEICERSE(ERAR
%1% ATUERFAE R0 ERYE
H, FERS, REIFA, TSRS
ARt 5= ER .

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.

\:PQD%@

AT Rt ‘ BT (19965FeIF )

FERN PERER

FEHEN PERFBRERSHFIEITT
TEERERFFES
IERR RIS EHF AR

£ &[]

miELHNR (TEERERFR) RELRERS
BRBSFE JLRO718(548

HB #R 100101

BF(E# jig@radi.ac.cn

21 i 010-64807995

R HE www.gjig.en

IFEEEFEE R IHE 7503618

&R 17 ItRNAITE

T 1 =ESHEE

BINRST PEERERRZELABRAT)
(HBI{ERE: JLER399(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

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@radi.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

ESMEITRS M1406
EREREXS 82-831
EREM 50.007T

© v [H - B BT A R R AT



2015568 25205 568 (235523088)

DEERER TR B

Zhongguo Tuxiang Tuxing Xuebao

BRI IRD

BEEDRFRIINMNBD TVESIZERE S HiERER

SKIBER, ZE9, 3k, WARMS, T— 0733
ETFArnoldBRETHIS RINE BB R BEGRINEE X

B, KB 0740
EEREESIFTRUEEGRRETHE

HE, B=H), BRIE, BRE 0749

B EEREFAIIINBD TV EURSI R
EHIFEIRE D PEREE

(550733%) EXFE THENS S RREE
BkETal, BT, ==K, BRRE 0756
EFBGENZFHRERGREDE
BER, =%, T&e 0764
RAZFELIEL SIS EIREE R
=708, =IEH 0772
FEEFIERNFIHOGHHERI D B SF HiR5!
XUGE, X133, ioR, IEIETE 0781
R At SR R EEER BimREIRRIN A

7 T, BT, B, H2T 0789

E?#ﬁ{%?ﬂ’g%}ﬁi@{% EA.@RFE?IJH HBIEARRZER) EiRIRER

45 81(807645) =7, K%, Wikt 0795
F RS R MR BV R E BE R[] R R
KR, EEE, RIER, iFHE 0805
EF S EHE R EIREESF R
X, BRARIE 0815
S B REMIMERIZRIEESE
HRIL, R/INBB, 8%, KkAE 0822
ItEHERZE
BR3ME NARISRIRIRZ R 5%
=58, XU, #hv= 0828

RO HTIEE %%JEII—_D‘EIE
FARIEE(80836W) BAE LR
ERDITEEAFIER SR D E

waTEA, XU, #IBHPH, FR1EE, SHiNGE 0836
IREHN = 2R A X DSM &L
=RZE, 2], iEE, wEE, =8, Bl 0845

HEE R BAPERNFRER S SRR e G E RN AR AR EIKER AR R M

© v [H - B BT A R R AT



Volume 20, Number 6
Published June 16, 2015

CONTENTS

JOURNAL OF IMAGE AND GRAPHICS

Image Processing and Coding

Edge preserved light field image super-resolution method based on weighted

BDTV model

Zhang Xudong, Li Mengna, Zhang Jun, Hu Liangmei, Wang Yi 0733

Encryption algorithm of image blocking and double adaptive diffusion with
Arnold mapping

Xu Ya, Zhang Shaowu 0740
Image quality assessment of feature similarity combined with gradient information
Miao Ying, Yi Sanli, He Jianfeng; Shao Dangguo 0749
Edge preserved light field
image super-resolution based Image Analysis and Recognition
on weighted BDTV model Adaptive background subtraction approach of Gaussian mixture model
(P0733) Shao Qike, Zhou Yu, Li Lu, Chen Qingzhang 0756
Interactive multiphase image segmentation based on superpixels
Bo Pengbo, Yuan Ye, Wang Kuanquan 0764
Image based smoke detection using pyramid texture and edge features
Li Hongdi, Yuan Feiniu 0772
Hierarchical static hand gesture recognition by combining finger detection and
HOG features
Liu Shuping, Liu Yu, Yu Jun, Wang Zengfu 0781
Improved shape angle computation and its application in detection of rectangular
Meng Weirong, Li Hui, Fang Liyong, Bai Jinping 0789
Interactive multiphase image Object tracking algorithm based on perception hash technology
segmentation based on Li Ziyin, Zhu Mingling, Chen Zhu 0795
superpixels (P0764) Scale adaptive regression tracking method based on fast Fourier transform
Zhang Lang, Hou Zhigiang, Yu Wangsheng, Xu Wanjun 0805

Feature extraction of flat target based on point cloud attribute information
Liu Yanping, Jia Dongfeng 0815

Locality constrained collaborative representation classification for robust
classification
Lou Songjiang, Zhao Xiaoming, Yu Haitao, Zhang Shiqing 0822

Computer Graphics
Sketch-based method for 3D human modeling using template deformation
Li Yi, Liu Xingchuan, Sun Ting 0828

Classification algorithm of hy-

Remote Sensing Image Processing
Classification algorithm of hyperspectral imagery by harmonic analysis and

perspectral imagery by har-
monic analysis and spectral

angle mapping
(P0836) Yang Keming, Liu Fei, Sun Yangyang, Wei Huafeng, ShiGanggiang 0836

spectral angle mapping

Automatic generation of high-quality urban DSM with airborne oblique images
Wu Jun, Cheng Menmen, Yao Zexin, Peng Zhiyong, LiJun,Madun 0845

© v [H - B BT A R R AT



E-mail: jig@radi.ac.cn EF’IE%{HZ?;E 0749

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

MEESHKS, TPOL 41 THARIREG: A XEHS: 1006-8961(2015)06-0749-07

W 328 A&t : Miao Y,Yi S L,He J F,Shao D G. Image quality assessment of feature similarity combined with gradient information[ J]. Journal of Image
and Graphics 2015 ,20(6) :0749-0755. [ #i42 5 =1, 4 Hule , B35 [E]. 45 2 Bl 7 125 B AR5 G UL P Pl 090 0 0k 90 [ 0 ). ol 52 T 2 9
2015,20(6) :0749-0755. ][ DOI:10. 11834/jig. 20150603 ]

GEHRERFERENFERAMNEERBRRETM

— N
BE, ZZF, KEE, #BXE
EUATRAERTRS Ak #be, BU 650500

A E: BE BERRHSE RN T RSB PP IR B2 3R TRZRRIE 0 1 BT A 50k (FSIM) | AR
8T EUR AR Z T AR X G A5 B AU BES A HAE . S0 LL_E IR K FSIM 3k 5 00 i 4 B A
SRR BE S5 A AT UBE (GSSIM) Bk A4S 545 21— P AT 3 AN MR SE 28 Gt 45 SCREAT SI ) F15 300 2 1) i 1) P12
BB PGS (FCSIM) o ik 1250058 FSIM Bk BOAAL— BP0 -5 GSSIM B33k i S B UG A5 i ik o AR 25
B MR 21— FhoT 0 BB AT 303k FGSIM b SR AR 6 — SRR MR WO RFAE , F TR RFPPAG SA 12
NFAE RGP AS B i R B B S8, T A R iR B & & . &R 75l
1 FSIM | GSSIM L K FGSIM 533 X0 AN [l iz iR i JEE L AN [l o 390 ASOMN T JEE LA % S [l gy 30 g 75 1) PRI 4 0 A7 i
iR A B0 B R T 22 R 2, AT LU - 712 S ORI S v, B 1A (GOSER i 2 Y385, FGSIML B0k A 2
H10.894 3 TRER] 0. 344 3, AL BN L , %F 12 SR 250t B4 A S s 7 o S ASOR ey 0 I P <2 3 v, FGSIM
SEAUE AR AL R P RN GSSIM B35 47, (HAREL FSIM B354 — @ i 5 . FCSIM Bk AE A SL I 1A 15 %
55 FSIM \GSSIM Sk #EA 7 52 4 HU AL, FGSIM B30k i I P15 FSIM R R 2286 (H 55 GSSIM Sk AH L BAT HE W R 1Y
ik, HHR R e GSSIM BE B vh o SR FS Ay 6 P B8 DA D5 VR PERE AR B « B2 5 2 B 0T B2 R 2 R A O
FHKROCC R Iy AR ZE X A T4 A PR REHEA T A 1, 008 7, FGSIM B35 i PR RE LL GSSIM Bk by, 4hig
SLEGARR W], FCSIM 7 & — P BEAT & MR B IE F G845 i SCREAT R ] R 30 2 1) 80 14 LR BB PR B0k 1%
SR G5 B RE T S0k, 0T 11455 F) 22 f S I BURR

KRR (RIGUTTE A s RAEAR DA s B EERRAE s Z5 R AR U 5 30 2% 15 B

Image quality assessment of feature similarity combined
with gradient information
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Institute of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500, China

Abstract: Objective The edge information of images is important in image quality assessment. Nonetheless, the image
quality evaluation method of feature similarity (FSIM) based on low-level features is not ideal for edge information detection
although this algorithm considers the significance of low-level features. On the basis of the information provided above, this
study combines the FSIM algorithm with the grid scheduling simulator ( GSSIM) algorithm, which is sensitive to edge infor-
mation, to generate the new image quality assessment method FGSIM. The new method is not only consistent with the char-

acteristics of human visual systems, but it can also identify image edges effectively. Method The algorithm combines the
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part of FSIM that represents phase consistency with the component of GSSIM algorithm that can extract image information to
generate the new image-quality assessment method FGSIM. The use of phase congruency represents image features, the
part of phase consistency that can be used to keep the algorithm close to the human visual system, and the part of the
GSSIM algorithm that can extract image information realized by Gradient. This part can be employed to identify image ed-
ges. Result FSIM, GSSIM, and FGSIM algorithms were used to evaluate images containing different motion blurs, and
graphs were constructed to represent the obtained data. In the motion blur experiments, the numerical value of the FGSIM
algorithm declines from 0. 894 3 to 0. 344 3 with the increase in image blur. Changes are significant, and the motion blur is
highly sensitive. In the Gaussian blur and Gaussian noise experiments, the changes in the numerical degree value of the
FGSIM algorithm are superior to those in the FSIM algorithm to some extent, although the former is inferior to the GSSIM
algorithm. Experimental results on public image quality databases show that the scatter diagram of the FGSIM algorithm is
slightly inferior to that of the FSIM algorithm. However, the former is significantly better than that of the GSSIM algorithm.
Furthermore, the scatter diagram of the FGSIM algorithm is more concentrated than that of the GSSIM algorithm. The FG-
SIM algorithm also performs better than the GSSIM algorithm in terms of Pearson correlation coefficient, Spearman rank-or-
der correlation coefficient, Kendall rank-order correlation coefficient, and root mean square error. These factors are com-
monly used to measure performance. Conclusion Experimental results indicate that the FGSIM algorithm is a new image-
quality assessment method that is not only consistent with human visual system characteristics but can also identify image
edges effectively. Thus, this algorithm can identify edge information well and is sensitive to variations in image quality.

Key words: image quality assessment; feature similarity; gradient feature; structural similarity; edge information
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Fig. 9  Scatter diagrams of image quality assessment models

for TID2008 image database
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Table 1 Image quality evaluation model for TID2008

image library in part of performance comparison

(=R7S cC SROCC KROCC RMSE
FSIM 0.8738  0.8805  0.6946  0.6525
GSSIM 0.6787  0.6261  0.4584  0.9856
FGSIM  0.8211  0.8098  0.6058  0.7659
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