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Abstract: To estimate a range of image distortions a novel no—reference image quality assessment method is proposed based

on wavelet multiscale transformation. For natural scene statistics ( NSS) model the sub-band energy of wavelet

transformation has a linear distribution with scale index. According to this principle the energy distribution of ideal image
could be predicted from high-scale sub-band energy which was not badly affected by distortion. Meanwhile an effective
method for identifying and compensating for an inappropriate distortion was presented. Finally the quality metric was
constructed by quantifying the difference between predicted energy and real energy in degradation image. Experimental
results showed that the new method was consistent with subjective assessment and outperformed the other methods.
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Fig.3 Sub-band energy distribution of ideal image

with visual important region
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Table 1 Performance comparison of different methods
JP2K JPEG WN BLUR FF ALL
7 0.8527 0.5810 0.957 6 0.891 7 0.8527 N/A
CC 8 0.906 5 N/A 0.969 4 0.945 4 N/A N/A
9 0. 808 6 0.901 1 0.953 8 0.8293 0.732 8 0.820 5
0.909 9 0. 898 2 0.968 3 0.908 1 0.851 9 0.853 6
7 0.823 8 0.562 3 0.600 5 0.856 1 0.823 1 N/A
. 8 0.898 1 N/A 0.950 2 0.934 7 N/A N/A
SROCC
9 0.799 5 0.891 4 0.951 0 0.846 3 0.706 7 0.819 5
0.8853 0. 866 4 0.957 3 0.889 5 0.838 6 0.849 6




38 WWW. cjig. cn 17
6
DMOS
90
80 »
o o & 4
A A e
2 B 50
H H P
30
20
ol — - 10 . : —
0.4 0.8 1.2 1.6 2 24 04 08 12 1.6 2 24
LT R P E SIS 4 gl
(a) JPEG2000 [E45 (b) JPEG JE45
80
- =
g 8
= =
a 50 a
2 2
#H 40 H
. E o
W) AT
10 - - . 1 G TR SR
04 0.8 1.2 1.6 2 04 08 1.2 1.6 2
R W BT
(c) FIMRH (d) 7oL
80
70
if =
60 72
Q o]
2 s 2
= 3
. #
30
20
frr. S A ks N 10 ke -
04 08 12 1.6 2 24 0.4 0.8 1.2 1.6 2 24
AR AT (T 20T R A
(e) RS (FF) (D B %%
6 DMOS
Fig. 6  Scatter of model prediction and DMOS
4 .

© 1994-2012 China Academic

Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



NSS

39

( References)

Crete F' Dolmiere T Ladret P et al. The blur effect: perception
and estimation with a new no-reference perceptual blur metric
C // Human Visual and Electronic Imaging XII. San Jose USA:
Proceeding of SPIE 2007: 649201.
Marziliano P Dufaux F Winkler S et al. A no-reference
perceptual blur metric C // Proceeding of IEEE International
Conference on Image Processing. Genimedia SA Switzerland:
IEEE Computer Society 2002:57-60.
Wang Z Sheik H R Bovik A C. No—eference perceptual quality
assessment of jpeg compressed images C // Proceeding of IEEE
International Conference on Image Processing. New York USA:
IEEE Computer Society 2002:447-480.
Pan F Lin X Rahardja S et al. Using edge direction information
for measuring blocking artifacts of images J . Multidimensional
Systems and Signal Processing 2007 18( 4) :297-308.
Charrier C Lebrun G Lezoray O. A machine learning-based color
image quality metric C //Proceedings of Third European
Conference on Color in Graphics. Leeds UK: Imaging And
Vision 2006:251-256.
Babu R V Perkis A. An hvs-base no-reference perceptual quality
assessment of jpeg coded images using neural networks C //

Proceedings of IEEE International Conference on Image

10

11

12

Processing. Genoa ltaly: IEEE Computer Society 2005:433-439.
Lu W Zeng K Tao D C et al. Noveference image quality
assessment in contourlet domain J . Neurocomputing 2010
73(4-6) :784994.

Lou B Shen H B Zhao W F et al. No—reference image quality
assessment based on statistical model of natural image ]
Journal of Zhejiang University ( Engineering Science) 2010
44(2) :248252.

2010 44(2) :248252.

Moorthy K A Bovik A C. A two-step framework for constructing

blind image quality indices J .IEEE Signal Processing Letters

2010 17(5) :513516.

Schaaf A Hateren ] H. Modeling the power spectra of natural

images: statistics and information J . Vision Research 1996

36( 17) :27592770.

Sheikh H R Wang Z. Live Image Quality Assessment Database
EB/OL (2005 20100644 . http: // live. ece. utexas. edu/

research /quality.

Wang TS Gao X B Lu W et al. A new method for reduced—

reference image quality assessment J . Journal of Xidian

University 2008 35(1) : 101404.

2008 35(1):101404.



