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Objective Video Quality Assessment for Stereoscopic Video
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Abstract

Stereoscopic video delivers depth perception to users contrary to 2D video. Therefore, we need to develop a new video quality
assessment model for stereoscopic video. In this paper, we propose a new method for objective assessment of stereoscopic video.
The proposed method detects blocking artifacts and degradation in edge regions such as in conventional video quality assessment
model. And it detects video quality difference between views using depth information for efficient quality prediction. We performed
subjective assessment of stereoscopic video to check the performance of the proposed method, and we confirmed that the proposed
algorithm is superior to the existing method in PSNR in respect to correlation with results of the subjective assessment.

Keyword: stereoscopic video, video quality assessment, PSNR, DMOS

LM E ARgshE Aol A os BHgR S4S 7] W
o Bekg3t Aid Aol Mulxo] #EZ(Quality of Ser-
Az 71Ed A 7es BEe ggk A Aol vice) S fFAskL BASlE Alo] T 8% ATFAZ w2
A HEWHE AES F AT TS ARARE o 3 ok 3AF7) 71ee i e FAL Frlsls 7]
Al oy e Fef o] ElrHolE A < A & &2, 94 2159 52S A3k PEm|t]o]e] M)
Atk E3] A2 DMB 2 2t AL IPTV 2 ~ ZTAL 973 4 Q52 5ol s%olth 8457}
FLEF pirjofo] Bale] JFH e, F viro] BF 7eS AHEsle] A S SRR gAS Has)
R EE———— 3k Ro] 7bsdta FAIGe)M SARE AT ALE

Department of Electrical and Electronic Engineering, Yonsei University X]'7]' ﬂ@ L”]L §]—7é9] AZE 9y 3]'04 U]‘:]Oi 7\1H

¥ AR £3F (khsohn@yonsei.ac.kr) B2 QA HeATe A% FsE

o EaXel 21129y 2=A 9] 21939] Ay
HY(2008'3119129), 78%9(2009'd29239), AAEHY(2009'd )
3999) Y7L 71 kel 7P ARETE 2 A0R 4



A Qe e Fud spEwslelt. 297 $A97e
tHre] Wt e B =rlE A s s
74]3—1 oz z%ﬂo}&l ds 9lt

Atk A A = 1‘444 %7}1}% B /\l
e e s, AAH AEE Sl BFAA AT
T8 7ASE Brbssith webs o4 stdrt 4
ot £ FAMIS HoluAMT AARE Xejet 71AIS
7Fs g A2 st tigh A57F FEEa vk &

#HA % A7l dig d7= o8 718 gt
oA ghdaiA g Foll dow =AH FFEsE Aol
ITU-R Working Party 6Q, ITU-T Study Group9, VQEG
(Video Quality Experts Group)S 4108 =2] Zo Qlth
2ute 3759] QFFE HD7HA thefst FEje] g7l o
g A7 B3P AP YA 32 G| Lol

et A7e 79 AR Aotk
3 G2 ARALA ZHol Bhe ARE FUhH o=
Adste] @3 AAES AlSE F de Fdolth 71

H oz ok AR olg3lel ALANA 2ol A

€ 1, 993 5 Al o 450 A20) G 45
o] FF& 77k AFgAYe) FHota} Sotol] Jshd AMg AR

DEEETELEUERNE EE @faml”. wep 2
ax wFo] 7129 2249 GRS 913 547
2 48EIS o} slom 344 93
542 & Aol
B ERAE 394 9 T 22 4 AT
F94 8 um— SaE)L o] F Ao e A
S 7

A%t RIS Ak 239 A RAS S]ute
2 sl % 5}712 $99 9] AL s Lol
25 stel 2HdQ 99 AL ARHoE o5

Shad stk =Rl P thew Lok 23 M E 7]
2o] 22491 S4B} 7140 T AL o1 RS F]uke.

2 3ol e AR 26 e SHE%7L 7S A
4NAE Y B 339 93] FuE Hrhel Ay
A3

Ao tjs)] 2™y npxjgro 2 53 M=
WS AN e

MAs o @ 2EE L

. 24t Fake| o EErt

ofe] shdw7h W Thedl F34 sHEgre P B
A HME AT £& 2HE 25 7 e AOE ©
AR Atk O] R} wle e ARE
o2 AAaksly] Wi 713 R Ao|HME Q17F A2 A
(HVS: Human Visual System)7} RI9H 295 4S5 5 3
ok SRR W WrhAbet 1 YA Ba g S o

ol 7]34 E% Lyt o9l ge] ARA AP
e sk e 4

q
= i?&fﬂﬂ UiEhpE

?_1 7_11473 §P<U47} ﬂt.* PSNR (Peak Signal to Noise
Ratio)o] It} PSNRe 949733 A2jd dde g4 &
zfolE FA|5}t she Ao R vg o] xdHTh

m—1n—

MSE= —— Z ZIS i.5)F

i=0j= (1)

/[AX2
PSNR = 1010g10 TSE,

A7 m¥F} n& G A71olH MAX,= 34 3hol
7 e Huigks orlsked 8RIE 944 7
MAX, = 2557} Bt} PSNR2 A2]® 94to] 994t
B3] J2E ATE 2 RHIUME Aate] 7HEE)
ol o] Fopoll A AR-ET A D3] T 9159
S}A gk Apolvk Wkds}y] wiitoll FA shdrt Aufe}
E oA JolE Bolt)h wEbd B 71He Ay]|@iA
PSNR¥} 2] 7|AI8te} AAIZE F3lo] 7FsshiAM = F3
2 stAg7Le} GAS ATE Hole ARF 5HH7}
o] sfute)] sz gk

FAA 34719l =2 AATE JA = AT A
7} 288 spaebr] YeiMe HVSH thk 77} HaEo]
ofsit}, 17k A|Zto] AFE-E ¢lAlsk Hrkehe Ao Tk
AL 7)uko 2 HYSE Tdlg) dla, HVS RS £3) ¢l
ol B T4 A & uf) WA vhSehks FEs Bt

2 2 Jo

>

Ho
(
O

]
=

[‘

o)

[}

¢

fd



ok
oy
o
%
_\0(_
HU
~
Do
S
S
D
ri
N
jrary
~
r—Ll
2L
o
fot

g7} 2 OF— 7—‘1%5‘1 ﬂ’éﬁoﬂ zds 7H“E‘e T Stk
olgigt HAFL 3l o 7TelA e A Hrim
do] thak 3317} ITU-R Working Party 6Q, ITU-T Study
Group 9, VQEG(Video Quality Expert Group) 5-& F412.
2 A8 Fol| 9tk 20033 SDTV thdt W75 a5}
o tigk Wgo] FFEto] FRlEo] theh=e] A ohstu
/SKT, ®]=+ NTIA, 9= BT, B2}2 CPqDoIM A1Z3 47}
A 71&0] 3% EFoz AAHIR. dale Fevho]
FAH} 7)1, AAa7FH Ugk Fr i, nlEAEYS
o83k A7} Wy Sol #HE wFI} W3 ok
T3 of e oigka ﬂ?ﬂ%"ﬂ*ﬂ 33 ;}11417} " ‘?éoﬂ

7}
% (edge region)oll X 3} A== Frl =g ALE-=
71H® o] wEEen, Hde 93 W 724 &
AFEE Z43h= W<l structural similarity (SSIM) ©] 5
Zaa ol o] e g wigte) Hitw) B, A
A AR E QY] A 5 ARt F2F fARE
£ FHOE REIT ol9ele E8ET} B HATIE
He A4 ol nasie vEdS 93 97t
Al so) g3k drs JYE T Yok

2|2 ol =Tt
2HE e GAe 7)1E 2D GAtThs g ALEAlA
ZoYRE zﬂ”z}giw GRS Ea QA7 Agkah

199
oRE AFsl] Hsl 2HE L HaEHole FRYF

o2 AYS A Aol7k YE F G4 AHgAL el
S92} HelZe) T P9 G

5
FQtelgt Koa $-g7o] §tollnt HolA & ARgAR=

AR o3l JAE =7A] Aok o] st JAZE )
ol 2D FAS $Is 71 A%t e 2HE L 9

(HVS)7} 227 &} (blocking artifact)=} 7374 Sl
Ayske dsi(blurring)oll V7H8HA ¥Hgahs 4AE 0] 83
of 527 AR BAGGNAY GstE FA13} ot H
JFrE o 2 ALg-stt) Sk Hodatal oojate] da Aw
7—:‘13 Aolg B wf 2EH L g Azl Fa
he @S AR Al 3 9 E3t s A
(%:;I

Az 4 } he A= ARSIt 3709 Hrha

ORI S )

O
l

O

ﬂ

= FHA AR 2A4E ARE-sto]
T AL 7}71]7} 189 Byl

i
fru
oy
)
oy
flo
i
il

w2 H3l(transform)oln}t S2

Original Stereo Seq. ‘ Processed Stereo Seq. |

I T
Detection of Detection Calculation of
Blocking of Difference

Artifact Blurring Between views

| | |

Computation representative video quality

|

vQM
O 1. HiokE A ST} DHo| S

Fig. 1 Block diagram of the proposed algorithm
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Fig. 11. Video sequences for simulation
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Table 3. Coefficients of assessment items
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Fig. 16. (a) Scatter plot of DMOS and PSNR (b) Scatter plot of DMOS and the proposed algorithm
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Table 4. Correlation of DMOS between PSNR and the proposed algo-
rithm
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DMOS 2f9| atzt= 0.824353981 0.920733384
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