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1 Abstract

The document presents an analysis of using different block and stride sizes in calculation
of SSIM and IV-SSIM. The results were compared to MOS for the dataset from MIV CfP
and commonly used TID2013 VQA database.

The recommendations are: (1) to substitute 11x11 Gaussian window and calculation on
floats by integer implementation of 8x8 rectangular window with stride equal to 4, as it is
faster and provides the same or higher correlation between the metrics and MOS, (2) to
create QMIV 2.0 based on this proposal, (3) to issue an output document for QMIV2
software manual.

2 Software changes

e Configurable SSIM-based calculation method:
o Block size,
o Stride size,
o Weighting method (Gaussian, average),
o Gaussian weighting implementation (floats, quantized integers),
e Added MSSSIM (multiscale SSIM), IV-MSSSIM,
e Extended list of input file extensions (added .bmp),
e Minor changes.

3 SSIM-based metric calculation
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4 Experimental results

4.1 MIV-CFP database

IV-SSIM metric
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IVSSIM [MIV-CFP] (correlation coefficient change)
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4.1.2 SSIM metric

awn Suissadoad annejay

N <3 =3 = N
- - 5 5 S S o
1€0'0
1190
y 2150
o090

8€0°0

06€9°0
690

’ 5220
YEVI'0 —

9015'0

EELE0'D

S€0'0
65290
i £505'0
91€90

zrT'o
S0£9°0
I 9050
0vE9'0

£€0°0
€L29°0
- €050
SS0'0

= 1829 I
& | €050
G Ss€90

q
2
=
= 8150
> 629
ﬂ "
g w0

€705 0

9900
52090
. T€8Y'0
89650
790
8€09'0
’ 2v8v'0
06650
1800
YEEYD
| 2050
£5%9'0
026'0
£0v9'0
| 1150
¥9v9'0

980°0
@ L£090
s - S109°0
s E ¢
2 8 5 %
g § & 3
3§ a2
C- -
L£09°0
72090
g g g g 8
g g 2 g L
g 3 s 3 3

U100 UOKE|RII0)

v g =opuis
stoas 596200 9gTpasesnyOlg
8 =apuis
oTpasesAPPOG
15600 op
£5£20'0 qum puis
100100 9TpasesnOE
v =2pins
gTpasesnPOg
896€0°0 =apu
L1500 ﬁw puis
06000 9Tpases A0
T=2puis
gTpasennypOg
811200
€v620°0 beetoo gpasesAyy0|g
v =ops
gposennyioolg
008 1 =ops
Z81€0°0 8padeRAYO/g
1 =0pus
gpasesanyi0lg
— YSE20°0 .
o 210200 8 =opHis
) 280800 grueissneoy 0l
f=4
8=2puis ©
gruelssneoyo|g S
o
b}
2 961200 opin
k] 210200 v =opHis
2 = 82€€0°0 9TueISSNEDYI0]g
¥ =2pins ] 2
grueissneoydolg £ 5]
Z c
£ k) |
E ®© gLszo0 T=0pus
2 ° 98YE0'0 grueissneoy 0l
T=2puis S =
otueissneoypog & S
° =
w v
O o000’ I 00 v=apus
g o gueISSNeDYI0|g
v =apis > . 5000
gueISSNROYO|g >
=
a oyra000 T=opus
T=2puis W cze00'0- guelssneoy0lg
guelssneoyolg
196200 b =spis
©=aps 0SEVO0 paseJanyiensay
pase.anyieinsoy
00££0°0 T oopus
T=3pus (10500 pafesanyie|ngoy
pafesanyieingoy
BT
v =opus 1 20000 JIueISSNeo.enBoY
Juerssnegie|ngoy
5
s -
s 3 E ’
5 2 Z goooo0 1=apus
1 =9ps & & 3 000000 Juesssneoieigy
JueIssneDe ngey = = =

0,06000

0,04000
0,02000
0,00000

1UBPIY30) UoKE|R1I0)

-0,02000

Objective quality metric



4.2 TID2013 database

IV-SSIM metric
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SSIM [TID2013]
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1VSSIM [TID2013] (correlation coefficient change)
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4.2.2 SSIM metric

SSIM[TID2013]
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SSIM [TID2013] (correlation coefficient change)
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4.3 Summary

4) does not influence metric efficiency (correlation with

MOS), however significantly reduces computational and memory complexity.

Using stride>1 (e.g. stride

The usage of Gaussian weighting sometimes leads to degradation of metric

efficiency (MIV-CFP). In terms of metric efficiency, it is not conclusive if Gaussian



weighting is beneficial over simple averaging. Gaussian weighting introduces
significant computational complexity when compared to simple averaging.

e Calculation in power-of-two size blocks (instead of using 11x11) window allows for
straightforward vectorization using common vector extensions (SSE, AVX,
NEON).

e The calculation of SSIM with simple averaging and 8x8 block approach is used in
some of libraries and tools, e.g. ffmpeg uses averaging approach with 8x8 blocks
and stride=4.

e The calculation of IV-SSIM (and SSIM) using 8x8 averaging window with stride=4
seems to be a reasonable trade-off between metric efficiency and computational
complexity:

o slight improvement in IV-SSIM metric efficiency,
o significant reduction of processing time (89% reduction, 8.9x speedup).

4.4 Additional metrics implemented in QMIV

MIV-CTC
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5 Recommendation
The authors recommend:

¢ Using the integer implementation of 8x8 rectangular window with stride equal to 4
in calculation of SSIM and IV-SSIM in QMIV,

e Creating QMIV2 based on this proposal,

e |ssue an output document for QMIV2 software manual.
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