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An Objective Content-based Image Quality Assessment Metric

WANG Tao, GAO Xin-bo, ZHANG Du-ying
(School of Electronic Engineering, Xidian University, Xi’ an 710071)

Abstract The traditional image quality evaluation metric, such as PSNR; cannot reflect the visual perception to the image
effectively. Concerming this issue a content-based image quality assessment metric is proposed in this paper. Based on a
structural-similarity-based metric ( SSIM) with some modifications, our approach partitions an image into three parts:
edges, textures and flat regions according the content of the image and then we apply the SSIMs to fuse each part using
Sugeno fuzzy integral. The new metric combines the position and quantity information with the similarity of the image
structural information and gives comprehensive evaluation to the quality of the specified image. The experiment results
illustrate that the proposed metric has good correlation to the subjective perception, and can reflect the image quality
effectively.
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Tab.1 The parameters used in experiments

K, K, L a B b Wg wr Wg

0.01 0.03 255 1 1 1 0.462 0.337 0.201

4.1 ENMESERBMN—HHIE

8l LIVE B RREFEAREET . X%
WEF 29 iRE A RCB BR B ESE R 175 I8
JPEG B4 #1169 @ JPEG2000 {18, K HEE
AT 6 JE P 4G R0 = WV B8 F AL TR RS B

5, VA B I R el & R BE AR 1 B AR
%, 9F e g 4 1 4 B 5 3 0 PF A AR 4 (mean
opinion score, MOS) #E4T LA, R J5 18 B SCHk (3]
ESCHILAT 3 AN TR b R A 5 2 00 T 0 0 ¥
Yrif— BB B H— AR LA 34T 05 6 2 R
BiH152 Z % (correlation coefficient, CC) , BB T &
SO0 £ 500 £ 68 4 s L O Spearman SR F M
% Z B (rank order correlation coefficient, ROCC) , I
ST 2 XL 00 B T ) B R 5 B = R R A I H 4y
¥ J5 B3 H 2 (outlier ratio, OR) , Bl 2 dELRHE W A f5
R o I E WAL 2 A 07 2 B MRS I He B, B
T 2 W B O AR e . AN BRI T Rt
815 2347 J B 2 WA B2 55 = AR 0 149 389 5 1R 22 (oot
mean square, RMS) #1145 %t 1% 22 (mean absolute
error, MAE ) {9 ¥ i BB S O U BE

% W3 B 40 45 CBM f1 PSNR %6 1 WA AW
MSSIM 53k % 2 B0 P70 4 3 B4Rk 47 0 3K
BRI IR RWE2 A3 s, CBM i
H5EMMEH CC.ROCC ¥y & T HAth 3 byl 2, 1
MAE .RMS #1 OR W& F HAth 3 Fhi . dhistal I,
CBM 5 EWMIFM 45 RE 2,



1006 o E R A ®12%
90 90 —r e —
80 ; 80 2 AR 1
70 70 1
60 60 Ry 1

[72) wy .';-:

SEL g% WPy 1
40 o 40 s 1
30 - 4K - JPEGHEIR 30 o < JPEGE®R |

B + JPEG2000 {8 oy + JPEG2000RE {8

20 R — ERPEREE 20 R — FERMBEE |
10 — — 10 — . .

15 20 25 30 35 40 45 50 0 5 10 15 20 25

PSNR(dB) FE
(a) PSNR 3 ¥ (b) FERIE
90 90
sof| © JPEGEIR gob| * JPEGER
+ JPEG2000{% + JPEG2000/8{%

70} |— FEHERER 70} |— FEHHEE
60 60

%) )

g 50 g 50
40 40
% . 7 3 B
20 xRl 20 R

x ] X . [

10 10

04 0.5 06 07 0.8 0.9 1.0 04 0.5 0.6 0.7 0.8 0.9 1.0

SSIM CBM
(c) SSIM W fF (d) CBM ¥
B3 3HERERBIFHIES W MOS HKXRML
Fig.3 Scatter plots of subjective mean opinion score( MOS) versus model prediction
#2 EAWESERBMMN—H BB AMATZN VT ERITRE, LR #tT

Tab.2 The consistency test of CBM with MOS
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Fig.4 The CBM scores of “Lena” image with different types of distortions
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