537 55K 9
2015 49 H

o o5 fF B ¥ M

Journal of Electronics & Information Technology

@(

ETUREEXREENEGRE BENITFM A

$H}5] i‘ﬁb*@@ ﬂ i &*@ ﬁl; ﬁ@

VR R FE AL LR B 210003)

VAT HEFRE L ES AT IEER M 310023)
W OE: B A AL (SSIM) BT & VU SR A % 18 N AR 2200 38 AR LR R B I AR e T, 4R
tH PR T e L R IR T [ A R (VSAP) YN 7. %7751 55 R log-Gabor JEJEAR IR 1
P PR AR 3 SRR BERFAE, T log-Gabor A4 JURERIT 1) AT ZR Bt SRR AEAE RO AHADURE s AR5 2% 1100t B
H2 53 HEPEIE Ik ST I ARFIE B R R BT s I, AR L 2K LS 18 A Rl AFABLBE VP A 15 2R B BE VAN SR A3 IR 5 o o
M AR MV . IS5 KR, VSAP JiVEAMER B R 8 2k B 1 2 A VE A b5 s B o v R AR DG
MH 3 A EBEFEARIT Y R B EY MK R E(SROCC) ML A5 R E(CO) R 7 % 22 (RMSE) % R A R K
PR B RAATEM PERE R e, W A T B PN
FBIA: KGRI, WSIHULAE; log-Gabor JEM s ; HIHE R, AENES
PESES: TNIIL73 HERFRIRED: A XEHS: 1009-5896(2015)09-2062-07
DOI: 10.11999/JEIT141641

Image Quality Self-adaptive Assessment Based on
Visual Salience Distortion
Feng Ming—kun®® Xing Chao”

Institute of Signal Processing and Transmission, Nanjing University of Posts and Telecommunications,

Nanging 210003, China)

Zhao Sheng—mei®
@
(

School of Information and Electronic Engineering, Zhejiang University of Science and Technology, Hangzhou 310023, China)

Abstract: The Structural SIMilarity (SSIM) algorithm of image quality assessment does not take into account the
characteristics of multi-channel resolutions of human vision, it is also not consistent with subjective human
evaluation for high level distortions. A Visual Salience Adaptive Pooling (VSAP) strategy of image quality
assessment is proposed based on visual multi-scale and multi-orientation of log-Gabor transformation. Firstly, the
visual characteristics of image on the high, medium, and low frequency are extracted by the log-Gabor
transformation. Then the visual similarity scores based on visual scales and visual orientations of log-Gabor are
calculated, accordingly, the visual distortion levels of image are calculated iteratively with the visual multi-
resolution threshold. Finally, a strategy of image quality assessment is proposed with adaptive pooling similarity
scores to distortion scores. The experimental results show that objective assessments of VSAP for different types of
distortion hold higher correlation with subjective assessment. More importantly, the overall assessment
performance of the Spearman Rank-Order Correlation Coefficient (SROCC), Correlation Coefficient (CC) and
Root Mean Square Error (RMSE) for different levels of distortion is more consistent with subjective scores and
superior to other methods.
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#EN] (Information Fidelity Criterion, IFC) J7 VA3 T
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Decomposition, SVD)& %3 T 2% K& Ik KK
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A f(s) =27 -r-v-tan(0.5%), r /& & 7~ 7% 1Y 73 HF
By v MR, £ N CSF(f) RIS BRI Rk 1k
iR . MRYE SCHR[21], BUr = 37.80(1% % /cm) , v =
48.51(cm) , A N £, KIS EL BN =0.228, NI
frea = A/ FE 5 I JE N A AR B, RO AL
LRI SISIE SRR =2/ € 1@

()P 7 A log-Gabor H AT R
T, ik, S TS AL R E w, (s) Y

CSF(f) =

w,(s) = CSF[f,(s)] (10)
f(s) e
A )= [0 15cos(0) 1 085 L™
R ALE T AR R A w, (s) , 13 BB DL R
s W1 VSSIM(s) E@‘ﬂimﬂa
VSSIM(s HVSSIM 5,0)"! (11)

o=1

E R AT R we g (s) » TFRELEIER T
PP VSSIM 4
HVSSIM(s)“’(S) (12)

2.3 BRI KEE VIIA Bk
WFFESR 71, S G BN LEE E e A 24

MO FAEE S HIE N TS R, SN
R D 50 I Sl AR N R A By AL, AR 4
B B EL (1) VAR O B VP AR 7 VA I o R AR Tk
Jre 1S HIEAJREINE 3 iR, 1 0B P
W72 00 PR S s 5 A SO, g e v A £ P
GBI s ds 1 HVS A2 BUGOR, IF
AT Z M TE o il s LR, JET HVS Rt
TH T [ RNy P AR B A AR A B 3 T A AR
REUNMBCT Y #0018 N IR R vr i, 3R %
T TE W 25 A I g5 B, a0l T 2E e g R
MSE &3k 2 L EHRR FLEE B 24 0E VTIA

%E
AL

VSSIM =

o Hrb, BENFEHFEET weber EH L = (k,
&, - 1) RS 1 bR BT P = YLK HL I P A G
G E M TR HVS FBREEER P o 2]
SCRR[21)HL Ky = 0, &, = 0.02874, 7 = 2.2 . JBHIE AL HE
BR{EL 1 3 e ORI S ASC T 73T S B 20l 4

(1)L B & M EE G SREUCHER[21] 17
2, B Vi, () KI5 R/ 11 1L IR (B R) 60%
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e TP R s DRI A ) 3 FE R T AR X
S5 HEE . SCHR (23X Bl e 2R s an =X (17) i
71N [P 2 ] pR

dt

K(T)= ——t———
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(20)

A N R Ty I E S, T log-Gabor HIE
e, —MEUN =6, M EoR P R R,
M = [log,(min {m,n})], m, n & Vr,, (z) (KN, F75
BN LS
3 SKINEERS

ARSI KM LIVE 888, EAS LT 5
AR EC: (1)JPEG JE46; (2)JPEG2000 [E4i;
(3)WN g (4)gblur iffiis; (5)fastfading
BahfEiE . R & & K4 VQEG Mutbbritk
AR 3 ANERR: (1) M. FMVPO 45 R EE A 5%
PRI B IR 2 55 AH G R 2 SROCC Fabrs (2)56 T
L AR LA A FE A SR L CCs (3) G
B HR 2 RMSE. S350 i R AR 4 A% IR S5 45 1F
REA TR AR I R — WU S 50T i
3.1 ETEGAREXELBENKINER

# 12 VSAP LI e ik TG R K
FRM AR MR U5 A S5 Pearson AHK
A CC FE TR 2 RMSE SEg 458, CC i
TR AERRE, T 1 ) B R LA S
If, RMSE JEbrtEARL & e, RMSE
AN RS . 1 I B R R T RER
U, 253 W7R VSAP J732: 1 CC 1 RMSE fabsxt T
F 2R UG R T R PR 4 1R FOUINAH DG 1 FOORS 2
H ARV Mg (RMSE=6.104, CC=0.965) W] 21k
TIHEHZ.

% 2 h SROCC Fbr 156 25 Yk 1 36
FITEM . BMAHC R . R B RoR

MERER R, SR T VSAP JriEnt &2 %
VAT 55 32 WA e T R RE T 8 s R A G
PE, HAERVPA I RE B B AL T 7 (SROCC=
0.963, T FSIM J57% 0.2 ANF 43 1)
3.2 ETEGARKREREENIEER

A S B AR A P 35 3 W 73 {H (Mean  Opinion
Scores, MOS)#¢ El{5 K J &l 730 MAR(MOS < 21).
(21 <MOS <50). (50 < MOS < 85) 3 MRFIK
oy WA REACP RS — I SE R WA A, X
ANFEREIKEPET, A 3 AMEFs RMSE, CC
I SROCC #SARFFEL A, A REBE I 2
PEREE . % 3 i RoR e BAR, 45 R
Wl 2 7000 EHg s R TR AR E, B E
WL S0 A 5 M B, MSSIM. ) SROCC HAY A
0.5440 A3 VSAP T30 BUE & K B TE 1
e, A e A T W WP TH(RMSE=6.004,
CC=0.625, SROCC=0.638), tHJ&ME—XFA[m] KT
R ELAEARPEN DR R AR P BRI TV

Kl 4 /& VSAP J7 iR A& AN 7 1) 32 2
TG R BT AR PERDAE, B 4(a) 25 T
A7 e EE 1 UG BT B VPN 70, 18] 4(b) /e Bk T4
FRME G 75, B 4(c) BUEIE TG K
LS FE N RS 1 BT EVP T V. B 4 S5 R EOR
VSAP J5 v 40k Ml 2 1 PE 0 45 SR A AR 3 A Bk 1)
A7, TR B ZetE FE A R, BEAN I B 25 S B
FlGe iUl & th 2 2y S B h 0 AT i W] VSAP J5i i vEbr
K = o
4 HRIE

FH] log-Gabor 2 #r A &V, THAEE
ZIEMLE MK ILE, IF4hE HVS AT 7
R PR U ) 2050 A oy o [M i 15 304 K B IR AN 2
Z RS 5 R TN E LR, &EHR T
VSAP Fli& vPO T IR R B N Rl S 1 AH

F 1 VSAP FiEREEAENAIRIZRZE RMSE FAtEX R4 CC tbiR

. JPEG2000 JPEG WN gblur fastfading ik
s RMSE CC RMSE CC RMSE CcC RMSE CcC RMSE CcC RMSE CcC
PSNR 6.201 0.967 7.081 0.957 2.447 0.994 8.921 0.912 6.861 0.951 8.125 0.936
VSNR 11.839 0.874 11.310 0.885 8.148 0.929 10.032 0.887 11.829 0.845 10.885  0.882
NQM 9.334 0.924 5.140 0.977 7.783 0.935 10.081 0.886 9.962 0.890 8.248  0.938
SSIM 5.954 0.970 6.744 0.961 4.026 0.981 5.827 0.963 5.828 0.965 7.525  0.946
MSSIM 5.955 0.970 6.749 0.961 3.027 0.991 5.828 0.963 6.334 0.958 7.437  0.947
VIF 5.790 0.971 7.328 0.953 5.459 0.969 10.279 0.881 6.707 0.953 10.114 0.899
VSI 6.538 0.963 6.473 0.964 3.867 0.984 6.158 0.959 7.060 0.948 7.686  0.943
FSIM 6.289 0.966 7.123 0.956 4.373 0.980 4.829 0.975 6.394 0.957 7.276  0.949
VSAP 4.636 0.982 7.307 0.954 3.380 0.988 4.911 0.974 5.524 0.968 6.104  0.965
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%2 VSAP A REEFEHI SROCC LHELER
WARFA JPEG2000 JPEG WN gblur fastfading ek
PSNR 0.954 0.932 0.992 0.873 0.936 0.909
VSNR 0.789 0.825 0.890 0.808 0.833 0.808
NQM 0.962 0.953 0.984 0.947 0.924 0.938
SSIM 0.980 0.962 0.982 0.972 0.974 0.950
MSSIM 0.980 0.963 0.983 0.973 0.969 0.951
VIF 0.974 0.953 0.982 0.900 0.969 0.912
VSI 0.970 0.953 0.987 0.970 0.964 0.946
FSIM 0.982 0.963 0.980 0.983 0.971 0.961
VSAP 0.977 0.953 0.990 0.974 0.962 0.963
#3 VSAP FAREEAZETERGTRREEHNR
MOS EiEL 7 PSNR VSNR NQM FSIM SSIM VSI MSSIM VIF VSAP
RMSE 0.279 0.268 0.258 0.250 0.257 5.963 0.358 3.374 3.892
g’;;é cc 0.999 0.999 0.999 0.999 0.999 0.999 0.998 0.876 0.785
SROCC 0.996 0.994 0.997 0.998 0.997 0.550 0.997 0.550 0.918
RMSE 6.185 8.369 6.018 4.419 7.201 4.603 4.814 5.831 4.981
PE}LZS)E cc 0.747 0.436 0.762 0.880 0.633 0.869 0.856 0.779 0.844
. SROCC 0.747 0.375 0.760 0.875 0.860 0.865 0.852 0.789 0.839
RMSE 7.070 6.629 6.500 6.165 6.530 6.703 6.189 7.408 6.004
g;:g cc 0.393 0.507 0.535 0.598 0.530 0.490 0.594 0.268 0.625
SROCC 0.347 0.429 0.491 0.577 0.518 0.485 0.544 0.317 0.638
85 : 85 } 85
-+ VSNR
o — PGk Fon| m
ii 50 . ii 50 E’_; 50
8 B ®
= = 4+ SSIM H 4 VSAP
— WA — WAl
0 20 40 60 80 0 055 1!0 0 50 100 150 200
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(a) VSNRJj % (b) SSIM 5% () A7 i
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R TURAE log-Gabor 72 i (140 455 12 F1 18] 452k 5
JE 2 TR ST — Rl HOE NI R R, TS EUR AL L)
Ja AL O B PR ALE], IR A L K (Mixture of
Expert, MoE)#g AL AL il & 2 5 E1G 5 & VP
it
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