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Abstract: As human eye perception for the brightness accords with the Weber’s law, this paper uses
the log Gabor filter to simulate the human eye perception for an image and proposes a new log Gabor
Weber characteristics to keep the structural information interested by human for different scales. To
assess the image quality more effectively, a new image quality assessment method was proposed by

using log-Gabor Weber feature. The log-Gabor filter and Weber’s law were used to obtain a new
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feature named log-Gabor Weber feature (LGW). Firstly, the distorted image and reference image
were transformed from the RGB color space into a YIQ color space to separate the luminance
component and the chromatic component. Then, the LGW feature and gradient feature were used to
calculate the distortion of luminance component. Furthermore, the distortion of chromatic component
was integrated to get the local similarity map between distorted image and reference image. Finally, a
modified CSF pooling strategy was applied to the overall local similarity map to obtain the final image
quality index. The experimental results on three benchmark image databases, LIVE, CSIQ and IVC,
indicate that the proposed method owns a good consistency with human subjective perception and it
has a more stable performance as compared with other state-of-the-art methods. The weighted
Spearman Rank Order Correlation Coefficient (SROCC), Kendallrank-order Correlation Coefficient
(KROCC) and the Pearsonlinear Correlation Coefficient, PLLCC) values on three databases by the proposed
method are 0. 949 8, 0.802 6 and 0. 943 8,respectively, which notably outperform other methods.
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Tab. 2 Performance comparison of proposed method and other methods on LIVE
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SROCC 0.875 6 0.947 9 0.951 3 0.956 7 0.956 1 0.963 1 0.963 4 0.952 4 0.964 7
KROCC 0.686 5 0.796 3 0. 804 5 0.817 5 0.815 0 0.827 0 0.8337 0.805 8 0.8336
PLCC 0.872 3 0.944 9 0.948 9 0.952 2 0.951 2 0.959 8 0.959 7 0.948 2 0.9617
RMSE 13.359 7 8.945 5 8.618 8 8.347 3 8.4327 7.673 4 7.678 0 8.681 6 7.486 3
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4.2 CSIQE&KES IVC BGENIHRERSH
T BB AR SOy B R L R CSIQ
PGP R TVC BHRIESY Hi4T T 525 . CSIQ Kl
BPEAL & 30 IS KGR 866 MR 2k FLEIG, o rh
A jpeg JE4E . ip2k JE46 . 4 e X e B T e hn bk
by 21 W 7R e v 0T AR ORI T AT gblur
6 P FLAY, EMGPE T R RE 45 T R TR
) = WPEHE DMOS, 1TVC FMRFEA S 10 15 S
2 PR RO I Y 185 M 2k BLIEMR , b A jpeg JE

WIEME DMOS,

F& 3 M 4 BB T ARSI LS HoAth 8 Fh
PN I EAE CSIQ EIR RS TVC BRI iy 4 4
TRbs R b &5 R, BRI O 1 SROCC,
KROCC 5 PLCC ki 3 MA K& RMSE f /MM
3 A S8 LR B H

M 3 AT LLF A O A AE CSIQ KR &
AR SR B AR 4 0 OF M M BB SROCC Al
KROCC ALk F VSI 783 PLCC HAT 5 ki 5

% .jp2k 4, LAR coding & ELRIBIMI & B blur ~ RMSE gk F VIF Jrikifi/h VSI J ik sk
4 PR A, BIGEDSE T EEE”GEHE MUK T VSL
%3 AXHEE CSIQ ERE LS H A A AR IL B
Tab. 3 Performance comparison of proposed method and other methods on CSIQ
PSNR SSIM MS-SSIM  IW-SSIM GSM VIF FSIM VSI LGWSIM
SROCC 0.805 8 0.875 6 0.913 3 0.921 3 0.910 8 0.919 3 0.924 2 0.942 3 0.940 7
KROCC 0.608 4 0.690 7 0.739 3 0.752 9 0.737 4 0.753 4 0.756 7 0.7857 0.782 3
PLCC 0. 800 0 0.861 3 0.899 1 0.914 4 0.896 4 0.927 7 0.912 0 0.927 9 0.928 7
RMSE 0.157 5 0.033 4 0.114 9 0.106 3 0.116 4 0.096 0 0.107 7 0.097 9 0.097 4
R4 ANFEEIVCEGELSHMA ENIERIERIER
Tab. 4 Performance comparison of the proposed method and other methods on IVC
PSNR SSIM MS-SSIM  IW-SSIM GSM VIF FSIM VSI LGWSIM
SROCC 0.688 4 0.901 8 0.884 7 0.912 5 0.929 1 0.896 6 0.926 2 0.899 3 0.928 1
KROCC 0.521 8 0.722 3 0.701 2 0.733 9 0.7618 0.716 5 0.756 4 0.7217 0.763 8
PLCC 0.719 6 0.911 9 0.893 4 0.923 1 0.9390 0.902 8 0.937 6 0.912 0 0.937 3
RMSE 0.846 0 0.499 9 0.547 4 0.468 6 0.4190 0.523 9 0.423 6 0.499 9 0.424 6

MF 4w LIF LR TVC BHRE A SOy
2 SROCC fHAL K F GSM, KROCC HA7 K
fii,PLCC 5 RMSE Xk F GSM 5 FSIM 14 %
RAE . ASCHEAE IVC E& E B A R HA 1R 4
25 A P P B
4.3 3AVMEKE E’Jtﬂﬂ%ﬂiﬁéﬂ.éﬁﬁ

R A5 A1 17 A0 485 SR T A, L A MG T D
RAEAR R R P R AN A T AR SOy IR 7E
ANT] ) G2 35 00 S5 1 R B0 3 106 BH A SC 7 %

REAS AR A 280 o BR B s #E AT PR, 3R 5 F1 i
TIUFP PN I AE 3 AN UG B InECE- 24, AL
NEA G E i G AR 3 A BRI S EE
O . BT RMSE 5 3 A~ FEE PR 1) 3 W A5 5
HUEE A O A S HHE T SROCC,KROCC #
PLCC, PR 5 K19 3 ME FHRLIAFR . 3R 5 /T
AL ARSI LWSIM B AL SROCC 24 0. 949 8,
KROCC A 0. 802 6,PLCC 4 0. 943 8, MiX FE A&
B G T P T A B E R
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Tab.5 Average performance comparison of proposed method and other methods on three databases
PSNR SSIM MS-SSIM  IW-SSIM GSM VIF FSIM VSI LGWSIM
SROCC 0.824 2 0.909 4 0.926 9 0.9357 0.932 2 0.9359 0.9413 0.942 4 0.949 8
KROCC 0.633 5 0.739 5 0.763 6 0.778 9 0.773 4 0.781 5 0.7899 0.7880 0.802 6
PLCC 0.823 2 0.902 5 0.920 0 0.9316 0.924 3 0.939 1 0.935 2 0.9351 0.9438

5 £ #®

ASCHNH] log-Gabor U8 i #is R AL 48L AR X (5145
A JE AT A R ] s AR e A HIR X 22 B8 %) TN A & 6541
FEREI R AL A T — BT log-Gabor F5 A FF1E
HAE B R EAF N EAFE NREBA S5 F R .
FESCEL AN b 42 T —Fh N H LGW /% 4 5 2 0
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