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Blind image quality assessment based on perceptual
features and natural scene statistics

Jia Huizhen', Sun Quansen', Wang Tonghan’
1. School of Computer Science and engineering , Nanjing University of Science and Technology, Nanjing 210094, China;
2. Laboratory of Image Science and Technology, Southeast University, Nanjing 210096, China

Abstract: Objective In order to evaluate different kinds of distorted images efficiently, a novel general-purpose blind/no-
reference image quality assessment is proposed, which combines perceptual features with spatial natural statistics features
to construct an image quality assessment model. Method Four perceptual features-phase congruency entropy, mean phase
congruency, mean gradient, and entropy of the distorted images are selected beside the 36 spatial natural statistics features
of sharp patches. features. Support Vector Machine Regression ( SVR) is adopted to build the relationship between image
features and quality scores, yielding a measure of image quality. Result Experimental results in the LIVE database show
that the proposed method accords closely with human subjective judgment. It has good robustness and short running
time. Conclusion The proposed method has a good performance. The selected features are rational and the learning method
is effective.

Key words: blind/no-reference image quality assessment; perceptual feature; statistics feature; support vector machine
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Table 1 Comparison of CC tested on LIVE database
J7 ik JP2k JPEG WN GBLUR FF ALL
SSIM 0.974 4 0. 966 2 0.9537 0.9407 0.9659 0.9513
BLIINDS-II 0. 966 8 0.896 3 0.9369 0.9029 0.9312 0.8999
BRISQUE 0.9373 0.8778 0.961 2 0.968 1 0.9203 0.902 4
/NS 0.964 0 0.9387 0.962 6 0.961 1 0.9754 0.9550
%2 7 LIVE ##7F FK) SROCC fE L%
Table 2 Comparison of SROCC tested on LIVE database
Jitk: JP2k JPEG WN GBLUR FF ALL
SSIM 0.9679 0.959 1 0.978 1 0.9562 0.9196 0.9389
BLIINDS-II 0.9622 0.8674 0.987 1 0.894 4 0.918 1 0.932 1
BRISQUE 0.9367 0.9010 0.9715 0.9826 0.854 6 0.9321
ViNg'y 0.947 4 0.9369 0.965 2 0.9750 0.9353 0.959 6
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Fig. 4  Scatter plots of DMOS for the differentlQM assessing the images from LIVE database

© [ K G BT AR AU A



$19%& /5648 /2014F6 8

FEE, MR, ERT / SFERMSENBRAESRITINESEEGRETN

TR 1 32 A5, AR A e e 2 52 Ty
% SSIM 5 AL A0 HLAE VR4 /=5 58 ( GBLUR)
FPR 7% (FF) pFp R B2 F AR, 5
BRISQUE %4y #H [t 7£ JPEG2000 ( JPEG2k ) . JPEG .
PR 3 AN FUS AR ME R A5 21 B b 2 5, (A%
TR 2 B WN H M RIS %, 55 BLIINDS-IT AH Hb
TEASRAEFB T KA MRS (AR PRI & T 3
XFEPERE . B 4 B BT DUR B SCh ok A 2
Sk LR v T At T VR AR SR A e i A X A
O3 X ULBH AR SO R BRI 45 A B AVRRIE A A 4R 50

PR A5 il T A 20 R I PR B W
3.2 BABMSBRENRERBSEESHTTHE
SRS S R A BT

Sy UE AR ST 1 A 3 BRI 2 Bk (1 4 B
AT T 00 S 5 o SRR AE A A S 3 B
Sy HRGEH R R P S B S LI (SVR) 5 B34
FEFREM IR, % BRISQUE™! vty 23 Bk 5 114
AIE5 AR ST 43 B R AE 23R ) ST I 3 2 0 %
D51 (GRNN) S B R TR | ok e 4% SR 26 3
FiF 5

x3 FREFHEEZTNT E TR EEREER

Table 3 Performance of different features with different predicted methods

_ . X CHER[11]5 A
h7 W AR ARG \ o i
LD Tk FIFREA TR e R 14 HIZE A s A E AR
GRNN 0.7630 0.8629 0.8912 0.909 0 0.9251
CC
SVR 0.692 1 0.902 4 0.948 8 0.9504 0.9550
GRNN 0.756 3 0.8620 0. 886 5 0.8990 0.909 1
SROCC
SVR 0.7207 0.9321 0.944 5 0.942 6 0.9596
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Table 4 Performance of our IQA model when

certain distortion type is missing

eIz JP2k JPEG WN

GBLUR FF

CC 0.9449 0.9416 0.8703 0.9093 0.9460

SROCC 0.9422 0.9369 0.9255 0.9113 0.9273
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Table 5 Performance of our IQA model in condition of
different train number ratio on LIVE and TID2008

Jehr 80% 50% 30%
LIVE 0.9596  0.9410  0.9129
TID2008  0.9583  0.9339  0.9105
LIVE 0.9550  0.9333  0.9032
TID2008  0.9585  0.938 1 0.919 8

F 6 AREKR/MNIHTE LIVE E EHN %R
Table 6 Performance of different block size on LIVE

- AyHLRSE
ety
48 x48  72x72  96x96 120 x120
cC 0.9512  0.9493  0.9550  0.9531
SROCC 0.9581 0.9581 0.9596  0.960 1
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Table 7 Comparison of runtime between our

method and state-of-the-art methods

Jrik
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] /s 101.675374  0.739833  1.305186
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