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Quality Metric with Full Scalability on Scalable Video Coding
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Abstract

Currently, the efficient adaptive video streaming services and coding techniques are required to ensure quality of service
(Qo8) in diverse multimedia environments. To maintain optimal video quality in these environments, it is required to support
scalable video coding (SVC) technique and proper QoS metric methods. In this paper, we propose a new quality metric that
takes in to the temporal, the SNR, the spatial scalability on SVC. Experimental results shows that proposed method has a
higher correlation with the subjective quality. We expect that the proposed metric plays an important role in deciding the
coding parameter to optimize the quality of the SVC based video.
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Fig. 1. DSCQS method (a) Presentation sequence, (b) Rating scale

ol 7 52 49 ¢ gste 349
Hepolgtt?,

¥ ¥(Traning) H°JE1¢] 9 G442 FHIAE CIF(352x
288), 23 30 Z#|Y &(Frame per second), 8% Z°]9] 4
dolH ol 7IE2R AT, F4, d83 37HH R 4
AA 1 g3t A2 E vy S8 A HIES DSCQS
EF gl 2Aste 944 vdEA 189S U
o2 HAAEY H2Ed FFo YT E FEstd 7
370¢] H7b AASE ol 8 34l

Bt A2 A HrEEA AE wdel A 2738 A
BEF BEE AL AR AdE w2 IR B
TEGETA M w5 F2 4T ¥ FE2Y 9%
< g 7HA ARt 2z} o 227 HelFQUh 2 Al o]
U HY 4 F4 F o A9 9 HoE AF
st

&, -1000] 7+

o 37

:;oy

E 1. 4B HAE oy Sy
Table 1. Sequence information

X 74_]1_‘.

o =

N
=
]l
02
>
0
A

A FA S A FRE AZ 942 B 19 2ok
7+ ME e AI7HE #3898 30, 15, 7.5, 3709 =
Y &FR)E, 72 ZE Y & 9 371y LA geinH
Z(Quantization Parameter, QP) & AH-3lddh =) &
3000 W&l 32, 37, 42 QP 3L, Y & 15, 7.590 Wil
23,29, 35 QP < AR ZHY & 15, 759 AL
2 QA tis) UEY AR @ =Y UYL A, A
‘M‘ F7) WHEsld $E Ty Yg TENeY RE A
Z 240 = Y] FFoE 74 3ok g 943
7& AT QCIF(176x144), CIF(352x288) Alol2] 14
Eo] Y H&L 7te /Y MZ g8 FEARE
ez B4 &g

Aol AME-F JAL F 162719 FAOE 20917

vEOI-Jr

qd =3 E(FR) RS ZHQP) SthiE L "ot Al
(a) Football 30 FR 32, 37, 42 QP CIF ~ QCIF H.264/AVC
(w:h=1.22:1 8|88 . !
(b) Foreman Jie aollo] Fl= Scalable Video 8 Sec.
Z= 67l 2
15, 7.6 FR 23, 29, 35 QP Codec

(c) Paris

SHAE)




r~[n
)
DD
[l
[—3
]
rL
2
—
[y
=
é
for

a2 &

Fig. 2. Source sequences :

Apple Cinema Display LCD EUE, 1680x1050 34 %
oA HrE HAoH 71F GAR] CIF SIAE Eol9
Suf xR A 3 HA £ 482 H264/AVC
SVCe #1 2ZE I JSVM 5.5 WAL Aps}e
B & 70l 402 Asel £ ¥t sch

G FAL 94 Ugol O 5o w2 4%E
AR THSY AE G FUANEI} 22T RS
G 2R AT g BAY = e B dFLS
E017] A3l FARE =9 2% B3 (Texture detail)
£ ZE ) Wl Asigien R wE B4E 8
7) 918 ME T2 B BA4S 7 94EE A9

d2x B3% £42 MPEG-7 1A 3| ~E 1% (Edge
Histogram)'® & AR&-31e] 7+ =g o] tha) 807) 2
A A 3|2ET¥Y Y(Histogram bin) 7t Ha A S
ZA359th. EASAYEE MPEG-7 EAYEHE
(MPEG-7 Motion activity)S AM&38ted SRl ¥
0 49 9L 13 29 72+¢] "Football", "Foreman",
"Paris" £ 0.15, 0.13, 0.159] €23 BFE 71& 7)o
TEAAENE gro 2 747t 3.73, 27 137 9 @& 2=
k. OI¥ 2& AR AE FISECIT

JE 32 2 19 A4S HAE °E‘*F°ﬂ st T3y F
H7t 24 Aok 19 3& BA 1 FAE,
A ZHY &AM PSNRAOl 34 A5 334
Holxgh ME 8 =g &o] R &L
$ PSNR2Z F#A oo FAxrt BojAA drh
oyl FOAAE WA Ade I ZEd &
Z2} PSNR# 22 A S Hold o] gdutgez

=iT 7o

I z] O

)~
oxl m[o Ry

3}
=

e

w

A

(b
10‘" A}_Q_L nE 0010 | ",osﬁ'l'

CUHTELAOL KO SRET

(a) Football (b) Foreman (c) Paris

(a) Football (b) Foreman (c) Paris

I 3z

zwfd £3 W7l2 AH45E PSNRO| A7), $3,

Z7EAE WA A AAE T2 Eo] old g

oaet

105

1z
9)

Feothall °

Y-PSNR|db]
5 8 8
&
-
o
( T
[}
=}
&

[
-
T

[
>
=~
n
3

[N
S

-80 -70 60 -50 -40

Subjective DMOS

-30 -20 -18

w
°

Foreman

w ta 73 w
= W w 2]
T v
L]
] ®

3
®
e

Y-PSNRjdb)

e
©

. ®30FR

~a
~a
[
»
[
(3 4
[

O15FR

A7S8FR

b
w

~
w

-840 -70 -60 -50 -40

Subjective DMOS

-30 <20 -10




106 NEZ 9 ¢ B4 b5 o4 2agelA A $AAL 7Y 2 vEY
QM= PSNR+ (30— FR) (N
40
Paris o714 QM 3 WEZZ, PSNRE PSNR, FRE =
38
a2 o, ., HY &, at ZA AE g Az £F5 FF ol
| . " I3 28 Afel
! ° B B =R AME 234 H4(Subjective DMOS, SDMOS)
oel L. H91Q1 100, 019 & Adte] Rl 2 FVAYES
s, % F7}F 3 918ke] 100 TF ol FH [0, 1009 HHE 2
. 636 FR
B S L A = 237 E2(Subjective Quality, SQ)E A2 W59
: oh o] @& AMR AT, B, $708 34, 197 24
2 , 540l BgHE M2 Y F2 WEH(Video Quality
T eos 0 Metric, VQM) € R9F 39 4(2),3)% 2
T2 3. M8 HAS Qo] FUN HAst PSNR S0 = SOMOS + 100 @
Fig. 3. PSNR with assessed subjective DMOS
VM = SQ (3)
M 23 =z 2y T BHO AEE FsHEE o B ERAE
A1) BF BFPgel okl BANE A7]9) EZAR 3
7 7hse |44 A H3e ¥4 MEYS 2 < o] &3 MPEG-7 EANEHE]] 24 Intensity #H S
317] YA B =EdMe 1Y 49 22 SAE 7YY Agatgdol'™ O M e 2% Zyy &9 F

Spatial Resolution

Egl a3
|
< 13 °
123 A G

iz
rir
Ko
=
W
R
o
il
il
&L
=
o
iy
<]
an)
2

O
IAEE vEstA ¢ 2 HEYL A 7

PSNR 3} 73] 3% Aols) 48A AMimapping)e &

£ om TS Y ET# AR AL FEU old

F

TE ZHY &9 74 (30-FR)SF BA 9 EAd os)
BT 714 F2¢ M2 AE3 BA ¥ =719 glo]
Fd 24 549 wstel & 24 Wg 7] o HFel
L8ty & 4 ok w9 F2 HEHY] ZAvet
P g A(1)e B fAR st AxE 2on <A
54& # uidste BAGEMEE ARE AT

g

&3 94§29 Y= 7T A B4

1<
QEMEIE ARGt T8 F20 7 & L YEE

Frame Rate b
SHR > Tempora! & SNR
Scalability

a
Motion >
a
»

Spatiat Scalability

b Full Scalability

New
[~ vfideo Quality
Model

D2 4. B3 KSE 9N EY o2 BYY Y

Fig. 4. Video quality model with full scalability




W3 EHE =R 20079 A28 A%

TEEA ¥ FE WEHS

@ 2o
VQM= o PSNR+ 3 M, (30— FR) ey

o 7]14 MaE ZANEHE 3L o, gE HlEAFoITh 4
@9 AFEL 1937 Hstd 14 FTHAE 24
(CIRAIA 370 o2 Z#H Y &, 23 2 |Fahs A
2 0E QP 27eE 233 949 F44 4 #7t
AF4g 4 FA48h
e Ao £4 fx wpgg 7

A WA g HE AR E’Q_QHE]H]HQ} zHY
S Uux geluigz At o] Fo FEAE
QS HEH F7t B 37 At (3)e A
of wat AolA AF3 FHF FFo At AL a3
om #HA A5(Least Square Method, LSM)oll &3 F
AE = A8 39 £2(Linear Regression Analysis)< %
st £ vEY A9 33 FAI MY 5 A48
& e e AT o, B & FEA oA A FE
24 AT A A WEYE 4(5)¢ Zrh

L
=
Q

=

g

O

_4

VQM=2.3PSNR+0.16M,(30— FR) (5)

TR HES T B2 6o7f T Al
A9l sQ9t VvQMe] Ha ABAGE=  "Football” 0.92,
"Foreman" 0.90, "Paris” 0.952 PSNR#2| A+aA 5 0.68,
0.69 0.939 Y&} &= ARAFE Zhet) ol T
€ 73A & 47 94 3R oA A=
Z34 F23 87 d A8 AE 24L& gnidth

107

Hr & ok ofd d
flo rlr 38 Y m¥
%

o}

)
=2
o
H1
rE
ot
=2 o
a8 "
rl
of
2
o
1123
o‘

N

88,
A9 EFA ﬁiE—t— 374 °§% E% a9 58 72

E Ly e FAotg: Bt 2 3UAEEE
e AL Asehes 2% BAT £ Id 594 B
Zol M2 tE B4 54E Ad 94 TR
79 G2 A YRS AT £ 2oy oJHF Y
< B3 FUeAE WEY e B ol EAY
Al dEiA SHAA Sz ARG

N

'
s
L=}
o

12

-0.3

0.4 /g

{::IM%

e Fitted Curve

Seuled Subjective DMOS

& football

2~ foreman
-0.3
©  paris

06 b

08l 5 FHA Hpe SUshze wat
Fig. 5. Scaled subjective DMOS according to scaled spatial resolution

I8 5 dAE 274 Fol 3144 ~ 288)F &4
H F3% A4(-100 ~ 0)Z Sigmoid FX T49f xF(-10
~ 10), y&(-1.0 ~ -0.0)%] A3 e o] HH3I=
26+ A3 B F3F A5 22 AATE 3 3
2o e FHES Fa7] fste ¥AE 3 E4Non
Linear Regression)S 3 3tHth o F45 22 F743)
AT AHCIF) 7H £ FFE 2SS T34 F2



25 o3l 03 7|Fo] HA AL olE TR

g g I3 E 39 23 gho] Sigmoid
23 871 §igelth o % 23] A
#E *—1(5)9Jr FUSH 2AYZ oA #tstr] 8k 100
& F3le 7T E2 vlEY 8(Spatial Resolution
Quality, SRQ)Z 2l(6)% 7Zo] &Astth

(64

1+e 2

SRQ=

2)(6)2] SRQS HAHFE AFE a=44.75 3= 0.25,
=—42 9] g Z=rh 97N x5 Y =0l #E
2t

oM o AL AR §ALL LT A 3T
H BAAL 10T 3 A(6)S 2 FAHFE 94
33 £ MEYS 7 F Aok FF WEYY 4714 5
21918} Ql PSNR, EMQENE, 28 &, FVHIE(E
o|ZHE &3t Fafofd +4L e 2t

VM= aX,+BX,+vX;+6 0]

ket F4 W EY Ztol™ X2 PSNR, X, =
sAdelu|Ele} =Y &9 8, M, (30— FR) °jth 18
T X, A6)2 FHEAE EASRQ) 7S HEvHE
FPon F& WL AN 3 F243 5Y UFE
AR X, X, X3S O Y 39 E4el dat e
g2t E & o, 8,y 18T § & FEHTh AatE gl

L 0=29,3=022,v=074, §=—23 o|t}. o] Z& 2|
M ddstd F2FHoz ANE A FPAL 1T
VQMZ 2|(8)3% 72t

AT E TR G2 (5 A gl I 8

VQM2 A

A

o

ey

7}

olr

& 44 23N A §F4E T 4 WEY

AT 3 Hee) G4 B8 A7 RO AGF A

10 A o] L7 A =1 O
e wkgdale Woz Gt AT e g3
e '1 ] 2= = IE 2)
Hrgsldeh I9 63 X 2v FHH Heot AKE 2
Football
90
50
© -3
70 o % hid
2 & P o
£ OM&) @
Z 6 ol
E o @
3 @
g 30 @ ;’W " eFootball
g o
20 3 vgr'@,
@ -3
30 b &
20
-80 -70 -60 -50 -40 -3¢ 20 -10 0
Subjective DMOS
Foreman
90
80— VAN
&
HR AN
70 -
£ @ 4o VPV
5 Q[g 3 o
2‘ 0 {}QU >
E FE *Foreman
] o
> &
40 Ok
PR
30 p —_—— — [
20
-80 70 -60 -50 -40 -30 -20 -10 4
Subjective DMOS
Paris
50
Y
*
0 & -
o @
3 2 oo
70 . P
] 0
Z 60 Ov P
H 2 %
E 20
g L/ = P
g PR
40 .4
k3
®
T —
20
-80 -70 -60 -s0 -30 -30 -20 -10 o

o2l e FuN He

‘Subjective DMOS

24 ols2izie] T3z

Fig. 6. Video Quality Metric with subjective DMOS

VQM=2.9PSNR+0.22M,(30— FR) +

+e

33.12

- 54.08 (8)

T —216
5( 7.2



ot
oy
ofy
e}
_\0‘_'.
r-lu

2] 20073 A12A A2Z

o

HEY 7o) ABIA FOT HTH AFFATt =5
o

% Qo

E2 92 Mo 103 B 0lELT H R4S Do 2 =g
2] BF MBS BT

oL oo

Table 2. Correlation coefficients of subjective DMOS for training sequences
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