%26 % o4 e G TR Vol. 26 No. 4
2018 4F 4 H Optics and Precision Engineering Apr. 2018

XEHS 1004-924X(2018)04-0916-11

BT ESEITEREIBFIEN T SEER R ER=1TEN

W EY L EA B B A KB U
(1L.ARAF &FEEFRK,#E R 430072;
2.RWAF BEREEIARZER. M £ W 430072)

FEE O T % WT O R T S, A< SCHR L B 60 25 [B] 8 TR AIE A EE Ry 8 — B 8220 (Local Binary Pattern, LBP) 80 ¥ 4§
fIE 1) Jo 2 28 RS o D A B, 1 5 o Ak B RIS R 4T 5 B L 29 (B S L B I3 — fk (Mean Subtracted Contrast Normal-
ized, MSCN)#/E 15 ] MSCN F 44 ;85 - % MSCN R AL G 1 S HURHAE FMALE LBP B 7 B4R AE . Ko i+ S 40
]S AR R A AR O MSCN REUIRIE . 5340 B R T LoB BA%S (] 21 4% Rl 85 43 & 19 A 28 % 5 4t 31 (Nat-
ural Scence Statistics, NSS) HF Ak 3 5 F T 5 0 4 FL W F b L IF 328 FHAEXT AR ) O B RS 4 i S 58U R . e . a8
FH SVR &7 L B & 0T o 36 4% 3 2 05 2 A5 40 19 B9 5% . 78 LIVE, CSIQ, TID2013 #1 MLIVE %48 I i) 52 56 45 1
FWH 4 ADEYE JE AL ) Spearman BEAHIE R UK 0. 776, Pearson R MEAH I R BN 0. 821, W4 F HoAth 5 5 s ”MR KN Ry
512X 512 WHERAFIRER LT 0. 19 s, ASSCI A T7 5 AR 008 B BRI a9 — 80k . 0F B B 2R IR .

X £ WALAFABKEFM MSCN 28454t ME 45 T E LBP A5 A

hE %S TP391 SCEEARIRED: A doi:10. 3788/OPE. 20182604. 0916

No-reference image quality assessment using joint
color space statistical and texture feature

FAN Ci-en'”, RAN Jie-wen!, YAN Jia', ZOU Lian',SHI Wen-xuan®

(1. School of Electronic Information, Wuhan University, Wuhan 430072, China;
. School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430072, China)
% Corresponding author, E-mail: fce@whu. edu. cn

Abstract: In order to evaluate the image quality objectively, a no-reference image quality evaluation
model, which combined color space statistical feature and weighted local binary model (LLBP) texture
features, was established in this paper. Firstly, the mean subtracted contrast normalized (MSCN) co-
efficients were obtained by applying MSCN to the luminance of the distorted image. Then, the statis-
tical parameters and weighted LBP histogram features were extracted from the MSCN coefficients.
The statistical parameters were obtained from the generalized Gaussian model and the weight was the
magnitude of the MSCN coefficients. In addition, the natural scene statistics (NSS) feature of red-
green and blue-yellow components in Laf color space was used to enhance the description based on col-
or distortion, and the statistical feature parameters were obtained by using asymmetric generalized

Gaussian model. Finally, SVR was used to establish the regression model that mapping image quality
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evaluation index to subjective quality score. The experimental results on LIVE, CSIQ, TID2013 and

MLIVE databases showed that the weighted average Spearman rank correlation coefficient (SROCC)

was 0. 776 and the Pearson linear correlation coefficient (PLCC) was 0. 821, which was superior to

other methods. In addition, the extraction of 512X 512 size image feature spent only 0. 19 s. The

method proposed in this paper is consistent with the subjective perception of human eyes and has the

advantage of low complexity.

Key words: no-referenceimage quality assessment; Mean Subtracted Contrast Normalized(MSCN) co-

efficients statistics; color components; weighted Local Binary Pattern(LLBP) histogram
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(a) Reference image of caps, (b)Image with Gaussian white noise, (¢) Image with Gaussian blur, (d) Image

with JPEG compression, (e) Image with JPEG 2000 compression. (al) — (el) and (a2) — (e2) for the corre-

sponding MSCN coefficients and weighted LBP histogram to (a)— (e)
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Tab.1 Performance comparison of ten IQA models on four benchmark databases

QA B LIVE(779) CSIQ(866) TID2013(3 000) MLIVE(450) G (5095)
SROCC PLCC SROCC PLCC SROCC PLCC SROCC PLCC SROCC PLCC

BIQI 0.821 0. 833 0.092 0.237 0. 349 0. 366 0.725 0. 815 0.411 0. 455
BLIINDS-11 0. 930 0. 936 0. 780 0.832 0.536 0.628 0. 886 0.903 0. 669 0.734
DIIVINE 0.912 0.903 0. 757 0.795 0. 549 0. 654 0. 866 0.903 0. 667 0.738
CORNIA 0.943 0. 946 0.714 0. 781 0. 549 0.613 0. 899 0.915 0. 668 0.719
BRISQUE 0.941 0. 946 0.775 0. 817 0.573 0.651 0.901 0.922 0.693 0.748
GMLOG 0. 950 0. 954 0. 804 0. 832 0.679 0.705 0. 831 0.871 0. 755 0.779
IL-NIQE 0.902 0. 908 0. 822 0. 865 0.521 0. 648 0. 900 0.914 0. 664 0. 748
NR-GLBP 0. 938 0.943 0. 804 0. 834 0. 560 0. 604 0. 891 0. 904 0. 689 0.721
NRSL 0.952 0. 956 0. 851 0.871 0.661 0. 687 0.932 0. 946 0.762 0.782
AR 0.958 0. 961 0. 841 0.877 0. 687 0.747 0.933 0.948 0.776 0. 821

F BN A SCRE M H AL 9 BT MR TE 4
SEREEG FE | i) SROCC Fil PLCC M fE 48 #5
Jﬁ‘ﬁ'%l R ARERE, W] DU A SCRR AR AR T
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s e B R AR, T CSIQ 51 AN LY BE R
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Tab. 2 SROCC comparison of ten IQA models on individual distortion types
D-Type BIQI BLIINDS-1I DIIVINE CORNIA BRISQUE GMLOG IL-NIQE NR-GLBP NRSL 743
LIVE JP2K 0.824  0.931 0. 906 0.923 0.916 0.925 0. 901 0.933 0.943 0.949
JPEG 0.884  0.950 0. 897 0.942 0.962 0. 963 0. 944 0. 958 0.960 0.966
WN 0.965  0.946 0.982 0.963 0. 980 0.983 0. 979 0.981 0.984 0.986
GB .856  0.915 0.934 0. 956 0.951 0. 929 0.924 0.936 0.959 0.937
FF 0.743 0. 875 0. 854 0.911 0. 886 0. 899 0. 844 0. 853 0. 880 0.902
CSIQ JP2K 0.818  0.879 0.871 0. 906 0.901 0.915 0.923 0.911 0.919 0.921
sub JPEG 0.859  0.895 0. 883 0. 887 0.924 0. 936 0. 905 0.926 0.937 0.932
WN 0. 850 0. 868 0.901 0.799 0.936 0.939 0. 868 0.925 0.955 0.945
GB 0.844  0.883 0. 895 0.911 0.916 0. 906 0. 868 0.921 0.926 0.924
TID2013 JP2K 0.855 0.902 0. 895 0.920 0.901 0.927 0. 935 0.927 0.940 0.935
sub JPEG 0.848  0.875 0. 884 0.910 0. 893 0.902 0. 904 0.917 0.920 0.922
WN 0.755  0.685 0. 839 0. 564 0. 805 0. 948 0. 883 0. 856 0.928 0.935
GB 0.899  0.857 0. 890 0. 904 0.902 0.916 0. 860 0.943 0.958 0.947
MLIVE GB-+JPEG 0.883  0.903 0. 883 0. 905 0.909 0. 865 0.910 0. 897 0.928 0.938
GB+WN 0.885 0.902 0. 895 0.942 0. 899 0. 817 0.912 0.905 0.937 0.927
ALL wmean 0.849  0.899 0. 897 0. 896 0.916 0.913 0. 904 0.919 0.938 0.938
wstd 0.048 0.041 0.031 0.053 0.027 0. 043 0. 040 0.031 0.023 0.017
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Tab. 3 Performance comparison of different training and

testing ratios on LIVE databases

R4 T XEIEE L SROCC HEE LB

Tab.4 SROCC comparison on cross-database validation

I E 35 22 LIVE TID2013

IR B 12 CSIQ  TID2013  LIVE CsIQ
BIQI 0.619 0.394 0.047  0.010
BLIINDS-II 0.577 0.393 0.076  0.456
DIIVINE 0.596 0.355 0.042  0.146
BRISQUE 0.557 0.367 0.088  0.639
IL-NIQE 0.815 0. 494 0.898  0.815
AR 0. 657 0. 396 0. 487 0.301

QA i 80% 50% 10%
SROCC PLCC SROCC PLCC SROCC PLCC
BIQI 0.825 0.840 0.739 0.764 0.547 0.623
BLIINDS-II  0.924 0.927 0.901 0.901 0.836 0.834
DIIVINE 0.884 0.893 0.858 0.866 0.695 0.701
BRISQUE 0.939 0.931 0.917 0.919 0.836 0.834
IL-NIQE 0.902 0.906 0.899 0.903 0.899 0.903
ALEB®E 0.958 0.961 0.949 0.951 0.902 0.906
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Fig. 5 Comparison of the weighted average SROCC

versus running time (log scale) of different

methods
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