55 40

LASER TECHNOLOGY

5561
2016 4E 11 H

Vol. 40,No. 6
November,2016

NEHS: 1001-3806(2016)06-0902-05

B F S8 U R4 77 % 0 B S

I B ReHT,E H KRBT
(5 L% TRERE Fefbl TR, 759 710025)

WE: BT REET AU BUGITMN ik BTN RBOR X Ge i B 1 O N AT T 2l | SR A S gt Lo i
125, X 5 F S PR BOR A X L SIE , 15 3 T AN R B RIS [F] R A R A A T O S5 RER I RS
7 F IS REAS B M P AR, 1T LA 3 (o AT 22 1.5 0 s T A o 1 A 38R A — 8 4 15 1 7 T8
7 AN F Y R BRI B BUR H R U DR R R o S5 RB W, 0 T8 B 0 W, SRud, % H R RUR BT 5 TR T %
FOEE ZEBER O W, T, W, =7 WRCRERLT . WP BUR XA 5 TS5 F AR B EE A 5 s i O R B AR,

KR BEMRALHL; %7 F800 s BUG ST B A 5 25 A AR

HESHES: TNOIL.73 SHRFRARAD: A doi: 10. 7510/jgjs. issn. 1001-3806. 2016. 06. 026

Window effect of evaluation method of the structural similarity

WANG Qiang, ZHANG Hexin, MENG Fei, ZHANG Tengfei
( Department of Automation, The Second Artillery Engineering University, Xi’ an 710025, China)

Abstract: In order to improve evaluation effect of structural similarity index image, the traditional window selection
criterion was improved. By contrasting the window evaluation value before and after improvement, the best window for different
databases and different types of distortion was obtained. The results show that the traditional single window does not get the best
evaluation result, and the widely-used Gaussian weighted window with standard deviation of 1.5 does not better than the ordinary
square window. The optimal windows of different types of image distortion are also different. From the experimental results, for
luminance window W, , the bigger the window, the better the evaluation result. And for contrast and structure window W, , the

evaluation result is best when W, =7. The results play an important role on optimizing the evaluation method of structural

similarity index.
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Table I Evaluation results of six databases Table 3 Optimal window sizes for distortion images of LIVE and CSIQ data-
LIVE database: $(1,9) ¢[0.5,2.0] bases
metric PLCC MAE RMS SRCC KRCC distortion LIVE CSIQ
MS-SSIM 0.9489  6.6980  8.6190  0.9513  0.8044 JPEG (3,9) (21,9)
WO-SSIM-S ~ 0.9477 6.7490  8.7224  0.9504  0.8021 JPEG2000 (3,7) (5,15)
WO-SSIM-G ~ 0.9460  6.8681 8.8573  0.9486  0.7981 blur (3,7) (3,17)
SSIM 0.9449  6.9330  8.9460  0.9479  0.7963 noise (1,3) (21,3)
A57 database: S(21,21) G[4.0,5.5] 0.75
metric PLCC MAE RMS SRCC  KRCC 470 MS‘SSSSIXA
WO-SSIM-S ~ 0.8750  0.0940  0.1190  0.8725  0.6958 . =---
WO-SSIM-G 0.8645  0.0969  0.1236  0.8649  0.6860 o 0.60
MS-SSIM  0.8603  0.1007  0.1253  0.8414  0.6478 E 0.55
SSIM 0.8017  0.1209  0.1469  0.8066  0.6058 g'ig
TOYAMA database: S(7,9) G[1.0, 2.5] 0.40 M'
metric PLCC MAE RMS SRCC  KRCC , / , ‘
WO-SSIM-S  0.9192  0.4239  0.5549  0.8912  0.7353 0 3 Wllosize/piljel 20 =
WO-SSIM-G 0.9149  0.4300  0.5634  0.8883  0.7286
MS-SSIM 0.9119 0.4308 0.5640 0.8874 0.7223 Fig. 1 Relationship between KRCC and W, when W, is fixed
SSIM 0.9108  0.4386  0.5738  0.8794  0.7203 0.75 MS-SSIM
IVC database: S(21,7) G[2.0,5.5] 0 SSIM
metric PLCC MAE RMS SRCC  KRCC A 8:2(5)
MS-SSIM  0.9192  0.3666  0.4797  0.9091  0.7353 < 0.55
WO-SSIM-S ~ 0.9149  0.3727  0.4918  0.9042  0.7286 2 (.50
WO-SSIM-G  0.9119  0.3777  0.4999  0.9018  0.7223 0.45
SSIM 09108  0.3813  0.5029  0.8980  0.7203 0.40,
CSIQ database: S(21,5) G[5.5,1.5] 0 3 0 15 20 25
metric PLCC MAE RMS SRCC  KRCC W, size/pixel
MS-SSIM  0.8991  0.0870  0.1149  0.9133  0.7393 Fig.2 Relationship between KRCC and W, when W, is fixed
WO-SSIM-S  0.8887  0.0900  0.1204  0.9032  0.7219 GRS E RN —FER), TER 1 FREE W, (5=
WO-SSIM-G 0.8808  0.0933  0.1243 0.8950  0.7126 BEBT 1) /N3 il 28 S AN e i . T I 2 e
SSIM 0.8612  0.0992  0.1334 = 0.8756  0.6907 M2k I (E 2 5 B W, (6 HLRE Z5H5T 1) ik
T8 e ST O T SR AR TG . A T LSS R
Mr:e:;M OI.)IE;:SLI 02@58 o.R7l\f:3 ob.:;z 0%?;*; EZ{E?EPE]W BRTW, - 1 ’Wl RSP RS AR AT 5 17 X
WO-SSIM-S  0.7949 ~ 0.6330  0.8146  0.7973  0.5965 W ORE W, =T REEAECR I R FERY o
WO-SSIM-G ~ 0.7888 ~ 0.6391  0.8248  0.7934  0.5926 EFR 4 XS 3 b EHR PP 7 IR A PEREHEAT 10
SSIM 0.7732  0.6546  0.8511  0.7749  0.5768 o MERSKRIEGITAN S &, WO-SSIM [ 3143 Lt SSIM

Table 2 Weighted averages of PLCC, SRCC, and KRCC of six databases

all databases: S(21,7) G[5.5,1.5]

metric PLCC SRCC KRCC
MS-SSIM 0.8847 0.8914 0.7116
WO-SSIM-S 0.8581 0.8620 0.6786
WO-SSIM-G 0.8533 0.8586 0.6742
SSIM 0.8416 0.8455 0.6615
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Table 4  Performance comparison of SSIM, window optimized SSIM and
multi-scale SSIM
metric SSIM WO-SSIM MS-SSIM
seconds/image 0.0741 0.0890 0.2873
ratio 1.0000 1.2006 3.8778
4 &

MBI 65 SSIM J7 3 P 28CR 19 52 i i
S, % SSIM Jr ik B IV #EAT T IE IR %, IF A 6 4
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