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Phase [ '®)  Phase I[!"" 10 SVR ,
. Phase | 20 B B B Pa Ps
365 , Phase Il 8
360 . , 0% ,
5 :JPEG JP2K WN Gblur  FF, 20% , Pearson
Phase Il (PLCC) Spearman (SROCC)
DMOS (RMSE)
: PLCC SROCC 1, RMSE ,
VQEG!" , 5 Logistic
’ 2.2
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IQA : PSNR, MS-SSIM FSIM
1 LIVE Phase |
PSNR  MS-SSIMP!  FSIM®  BRISQUE®!  A[8] A[9] A[l5] A[10]
WN  PLCC  0.935 0.940 0.927 0.941 0.925 0941 0942 0917 0.959
SROCC  0.932 0.942 0.929 0.940 0.930 0941 0948 0919 0.933
JP2K  PLCC  0.785 0.919 0.927 0.847 0.939 0.877 0912 0.907 0.945
SROCC  0.799 0.892 0.905 0.812 0910 0.860 0.888 0.863 0.897
JPEG  PLCC 0219 0.686 0.624 0.615 0.640 0487 0.603 0.695 0.831
SROCC  0.121 0.613 0.582 0.569 0.603 0439 0.532 0.617 0.785
Gblur  PLCC  0.935 0.944 0.943 0.926 0.948 0919 0942 0917 0.963
SROCC  0.931 0.926 0.922 0.860 0.931 0.882 0.925 0.878 0.935
FF PLCC  0.703 0.802 0.815 0.853 0.747 0.730 0.776 0.735 0.868
SROCC  0.587 0.723 0.723 0.784 0.699 0.588 0.707 0.652 0.806
PLCC  0.835 0.926 0.931 0.910 0.902 0.881 0917 0.895 0.955
SROCC  0.834 0.926 0.923 0.901 0.899 0.786 0916 0.891 0.944
2 LIVE Phasell
PSNR  MS-SSIMP!  FSIM'®  BRISQUE®!  A[8] A[9] A[15] A[10] A[19]
WN  PLCC 0919 0.922 0.956 0.846 0.923 0.909 0.940 0.950 0.953 0.977
SROCC 0919 0.922 0.949 0.846 0.923 0909 0.940 0.950 0.946 0.957
JP2K  PLCC  0.597 0.704 0.845 0.593 0.751 0.894 0.814 0.867 0.847 0.932
SROCC  0.597 0.704 0.830 0.593 0.751 0.894 0.814 0.867 0.845 0.907
JPEG PLCC  0.491 0.678 0.823 0.769 0.865 0.795 0.743 0.867 0.888 0.898
SROCC  0.491 0.678 0.823 0.769 0.865 0.795 0.843 0.867 0.818 0.861
Gblur  PLCC  0.690 0.838 0.901 0.862 0.455 0.813 0.908 0.900 0.968 0.990
SROCC  0.690 0.838 0.890 0.862 0.455 0.813 0.908 0.900 0.903 0.943
FF  PLCC  0.730 0.834 0.913 0.935 0.773 0.891 0.884 0.932 0.944 0.945
SROCC  0.730 0.834 0.896 0.935 0.773 0.891 0.884 0.932 0.899 0.925
PLCC  0.665 0.792 0.787 0.770 0.728 0.786 0.889 0.895 0.913 0.937
SROCC  0.665 0.792 0.787 0.770 0.728 0.786 0.889 0.895 0.905 0.927




54

2016

BRISQUE!,

SIQA

: Benoit®  You!”

Cyclopean MS-SSIM"® Chen!"”  $3D-BLINQ',

A[8]

Phase 11

>

WN
2
Gblur

Phase [
Phase [

S3D-BLINQ

, Phase |
3.

Phase 11
Phase [

SROCC

A[9]

Phase Il

SROCC

Phase II
3 ,

A[15]

A[10] A[19].
LIVE Phase [

Cyclopean MS-SSIM 2]

WN JP2K

, Phasell
Phase II

B

, Phase |
Phase II
Phase II

[7]

PLCC

SROCC  RMSE

LIVE 3D Phase [
LIVE 3D Phase I]

0.843
0.906

0.814 6.078

0.905 6.930

HVS
, SVR

SHAO F, LI K M, LIN W S, et al. Using binocular
feature combination for blind quality assessment of
stereoscopic images[J]. IEEE Signal Processing Letters,
2015, 22(10):1548-1551.

. , 2010, 32(1):2396-2400.
WANG Z, BOVIK A C, SHEIKH H R, et al. Image
quality assessment: From error visibility to structural
similarity[J]. IEEE Transactions on Image Processing,
2004, 13(4):600-612
WANG Z, SIMONCELLI E P, BOVIK A C. Multiscale
structural similarity for image quality assessment[C]//
Proc of the 37th Asilomar Conference on Signals,
Systems and Computers. New York: IEEE, 2004:1398-
1402.
ZHANG L, ZHANG L, MOU X Q, et al. FSIM: A feature
similarity index for image quality assessment[J]. IEEE
Transactions on Image Processing, 2011, 20(8):2378-
2386.
XUE W F, ZHANG L, MOU X Q, et al. Gradient
A highly efficient
perceptual image quality index[J]. IEEE Transactions on
Image Processing, 2014, 23(2):684-695.
MITTAL A, MOORTHY A K, BOVIK A C. No-reference

image quality assessment in the spatial domain[J]. IEEE

magnitude similarity deviation:

Transactions on Image Processing, 2012, 21(12):4695-
4708.

BENOIT A, CALLET P L, CAMPISI P, et al. Quality
assessment of stereoscopic images[J]. Journal on Image
and Video Processing, 2008, 209:1-13.

YOU J M, XING L Y, PERKIS A, et al. Perceptual
quality assessment for stereoscopic images based on 2D
image quality metrics and disparity analysis[EB/OL].
[2015-09-23]. https://www.researchgate.net/publication/
200774635 Perceptual Quality Assessment for Stereos
copic_Images Based on 2D Image Quality Metrics an

d Disparity Analysis.

’ [10] CHEN M J, LAWRENCE K C, BOVIK A C. No-

reference quality assessment of natural stereopairs[J].
IEEE Transactions on Image Processing, 2013, 22(9):
3379-3392.



55

[11] LIN Y H, WU J L. Quality assessment of stereoscopic 3D
image compression by binocular integration behaviors[J].
IEEE Transactions on Image Processing, 2014, 23(4):
1527-1542.

[12] DAUGMAN J G. Complete discrete 2-D Gabor
transforms by neural networks for image analysis and
compression[J]. IEEE Transactions on Acoustic Speech
and Signal Processing, 1998, 36(7):1169-1179.

[13] RUDERMAN D L. The statistics of natural images[J].
Network (Computation in Neural Systems), 1994, 5(4):
517-548.

[14] MITTAL A, MOORTHY A K, BOVIK A C. Making
image quality assessment robust{EB/OL]. [2015-09-23].
http://www.doc88.com/p-6873139629451.html.

[15] CHANG C C, LIN C J. LIBSVM: A library for support

Systems and Technology, 2011, 2(3):1-27.

[16] CHEN M J, SU C C, KWON D K, et al. Full-reference
quality assessment of stereopairs accounting for binocular
rivalry[J] Signal Processing (Image Communication),
2013, 28:1143-1155.

[17] VQEG. Final report from the video quality experts group
on the validation of objective models of video quality
assessment[EB/OL]. [2015-09-23]. http://www.vqeg.org.

[18] PAUL G G, JOHN R D. The five-parameter logistic: A
characterization and comparison with the four-parameter
logistic[J]. Analytical Biochemistry, 2005, 343(1):54-65.

[19] SU C C, LAWRENCE K C, BOVIK A C. Oriented
correlation models of distorted natural images with
application to natural stereopair quality evaluation[J].

IEEE Transactions on Image Processing, 2015, 24(5):

vector machines[J]. ACM Transactions on Intelligent 1685-1699.

No-reference Stereoscopic Image Quality Assessment Based on
Binocular Fusion and Binocular Rivalry

HE Mei-ling', YU Mei'**
( 1.Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China;
2.Department of National Key Lab of Software New Technology, Nanjing University, Nanjing 210093, China )

Abstract: Stereoscopic image quality assessment (SIQA) plays an important role in stereo video system
applications. According to the processing of binocular perception in watching stereo image, a novel no-reference
SIQA based on binocular fusion and binocular rivalry is proposed. In this method, firstly, Gabor filtering
features are extracted from the binocular fusion image formed by both left and right view images. Secondly, the
natural features are abstracted from absolute difference map. Finally, two parts of features are incorporated to
form stereoscopic image feature information, and support vector regression is used to predict the objective scores
by establishing the relationship between the stereoscopic image feature information and the subjective scores. By
applying the proposed method to the test stereoscopic image database, it demonstrates that correlation
coefficients are all about 0.94, better than the other representative image quality assessment methods, suggesting
that the proposed method has better correlation with human subjective visual quality evaluation compared with
some existing methods.

Key words: stereoscopic image quality assessment; no-reference quality assessment; binocular fusion; binocular
rivalry; cyclopean image



