O630p NoaxoaoBs
K U3MEPEHUIO

ﬁ KayecTtBa 3D Buaeo

AeHnc CyMuH

Video Group
CS MSU Graphics & Media Lab



x BBeaeHue

= No-reference MeTpuKu
O |_|O,EI,C'-IeT CTaTUCTUK U3 KapT FJ'IY6l/IHbI U ABUXXEHUA
= OueHKa cornacoBaHHOCTM paKypCoB cTepeonapsl

= Reference MeTpuku
» Full-reference meTpuka Ha ocHoBe 3D-DCT
» Reduced-reference meTpuka ans KapT rnybuHbl

s 3aKJIloueHune

CS MSU Graphics & Media Lab (Video Group) 2
www.compression.ru/video/


http://www.compression.ru/video/

GRAPHICS & MEDIA LAB
VIDEO GROUP

Knaccupukaumsa MeTpuk

OueHKa BM3yanbHOTo

kKom@dopTta 3D Bnaeo
I

v v
, e
Sanm OueHka M3mepeHune VAN
3D ewaeo KayecCcTBa Ka4yecCTBa project =
. . KOHTEeHTa CXKaTuA 3
2 Mounck z
3 MVC || 2D+Z k
: N Knaccupukauma z
: apTedaKToB 3
z @
KauecTso CpaBHeHue >
KayecTtBo
«mMmatepuana ana pe3ynbrarta
paKypcos
reHepauum» C UCXOAHUKOM
CS MSU Graphics & Media Lab (Video Group) 3

www.compression.ru/video/


http://www.compression.ru/video/

i KayecTBo KOHTeHTa (1)

YXe ymeem:

m HAXOOUTb PaCXOoXAEHUE PaKypCOB MO UBETAM,
reoMeTpmmn, BpeMeHN

= KOHTPOMMPOBATb Mapasnnakc

(W cMOTpUTE Npeablaylune cepun... ;-)

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/


http://www.compression.ru/video/

i KayecTBO KOHTEHTa (2)

Hago HaxoauTb:
pa3HbIN POKYC

M
[
[

Dob61eMbl Ha rpaHnLAX 06bEKTOB
Dob61eMbl B 061aCTAX OTKPbITUM

DOCTblE BAPWNAHTbI 3alOJIHEHUA

HecTabunbHOE BO BpEMEHU 3anosIHEHNE

Hano namMepsaTb KayecTBo KapT rnyouHbl
0N NOCNeAyoLen reHepaumm

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/



http://www.compression.ru/video/

i KayeCcTBO CKaTus

N36bITOYHOMN MH(POPMALMM MHOIO —
XOYETCA XOPOLLEN CTEMNEHN CXKaTUS

Bo3MOXHble Npobnemsi:
= HecooTBeTcTBUMe apTedakTos (MVC)

= Jerpagauus KpaeB U306paXKeHns 1 KapTbl
rnyéuHbl (2D+2)

= N0/1yrnpo3payHble 06bekTbl (2D+2)

CS MSU Graphics & Media Lab (Video Group) 6
www.compression.ru/video/


http://www.compression.ru/video/

s BBegeHue

= No-reference MmeTpukmu

« MfloacyeT CTaTUCTUK U3 KapT riybmHbl
U ABMKEHUNA

= OUEeHKa cornacoBaHHOCTU paKypcoB CTepeonapbl

= Reference meTpuku
= Full-reference MeTpuka Ha ocHoBe 3D-DCT
» Reduced-reference meTpuka ans KapT rnybuHbl

s 3aKJlloueHune

CS MSU Graphics & Media Lab (Video Group) 7
www.compression.ru/video/


http://www.compression.ru/video/

[loacyeT CTaTUCTUK U3 KapT L&
i rNyOuHbI N ABMKEHUS

= No-reference MeTpuka onpeaeneHus Kayecrtsa
cTepeoBnaeo

= ABTOpbI — rpynna AnaH boeBuka (oaHa
M3 CaMblIX OMbITHbIX FPYMn B U3MepEHUN
KayecTBa BMOEO)

CS MSU Graphics & Media Lab (Video Group) 8
www.compression.ru/video/


http://www.compression.ru/video/

‘L ObLwaa cxema

ObyyatoLuas
BbIOOpPKa
cTepeonap

BbluncneHue

GRAPHICS & MEDIA LAB
VIDEO GROUP

Co3paHue

Knaccndukatopa

" XapaKTepPUCTUK
BbluncneHue
KapT rnybuH
Pe3ynbTaThl
CYyObEKTUBHOTO
TeCTUpOBaHUA

[lanblle — onpeaeneHme Kadectea C NoMoLLbIo

Nosly4eHHOro KiaccmgukaTopa

CS MSU Graphics & Media Lab (Video Group) A. Bovik and OtherS, “AlgorithmiC assessment of 3D qua“ty
www.compression.ru/video/ of experience for images and videos”, IEEE Signal Processing, 2011



http://www.compression.ru/video/

i Habop xapaktepuctuk (1)

N3 kKapTbl rNybuHbl D:
= CpegHee 3HauveHne p = E[D]
= MeauaHa med = median(D)
= CTaHOQpTHOE OTKNOHEeHUE o = \/E[(D — p)?]
» KoadpdpuumeHT 3Kcuecca
k= E[(D—p)*/(E[(D-p)?])’
s KoadpdpuumeHT acuMmeTpmn
skew = E[(D — p)*|/(E[(D — p)*])/%

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

A. Bovik and others, “Algorithmic assessment of 3D quality
of experience for images and videos”, IEEE Signal Processing, 2011

10


http://www.compression.ru/video/

i Habop xapakTepuctuk (2)

Tenepb BCe Te Xe, TONMbKO Haj NpPon3BoAHON JD:
(K rnybuHe npuMeHunn onepatop Jlannaca)

= CpepHee 3HayeHne g = E[0D)]
» CTaHOapTHOE OTKNIOHEHWE oy = /E[(0D — 14)?]
s KoapduumeHT 3KcLecca

ka = E[(0D — pa)*]/(E[(0D — pa)?])?

s KoapdpuumeHT acuMmeTpmn
skewq = E[(0D — a)*] /(E[(6D — pa)?])®/?

CS MSU Graphics & Media Lab (Video Group) A. Bovik and others, “Algorithmic assessment of 3D quality 11
www.compression.ru/video/ of experience for images and videos”, IEEE Signal Processing, 2011


http://www.compression.ru/video/

al Indi
i Spatial Indicator (1)

XapaKTepUCTUKM:
= [loTepsa npocTpaHcTBEHHOM MHopMaumn (blurring)

= CaBur BepTUKanbHbIX N FOPU30HTasbHbIX MPaHuL
B AMaroHasibHOM HanpasieHnn n obpaTHoO

= VI3MeHeHud no uBeTy

= Mepa ynyyweHns KkadyectBa (HanpuMmep, yBennveHune
PE3KOCTN)

= [lBmxeHne B 6510ke (HanpuMep, Apoxallast rpaHuLa)

CS MSU Graphics & Media Lab (Video Group) M.H. Pinson, S. Wolf, “A new standardized method for objectively 12
Wwwlcompression_ru [video/ measuring video quality", IEEE Broadcasting, 2004


http://www.compression.ru/video/

i Spatial Indicator (2)

XapaKTepUCTUKN CYMMUPYIOTCS C BECAMMU:
VQM = - 0.2097 * si_loss + 0.5969 * hv_loss + 0.2483 * hv_gain

+ 0.0192 * chroma_spread - 2.3416 * si_gain + 0.0431
*ct_ati_gain + 0.0076 * chroma_extreme

[obasnseM BbluMCNeHME rpaneHTa
No n30bpakeHnto n amcriepcum

Henepecekatowmxcs 6510koB 8x8 n30bparkeHuns

CS MSU Graphics & Media Lab (Video Group) M.H. Pinson, S. Wolf, “A new standardized method for objectively 13
Wwwlcompression_rulvideo! measuring video quaIity”, IEEE Broadcasting, 2004
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‘L Spatial Activity

GRAPHICS & MEDIA LAB
VIDEO GROUP

[lonyyaem Spatial Indicator. /1515 Hero cuntaem
BCE TO Xe, YTO U ANns npeablaywmx AByx Habopos

50

100

150 f

200 F

250

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/
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e g 1Y 3 - e :
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JleBbIN paKypcC cTepeonapbl
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Spatial Activity Map

A. Bovik and others, “Algorithmic assessment of 3D quality 14
of experience for images and videos”, IEEE Signal Processing, 2011
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i XapaKTepUCTUKU ANsa BUAEO

= NHPopmaumsa ME ansa pakypcoB U ans KapT
rNyOuHbl
= CHOBa MeauaHa, KO3 MdOULIMEHTbI KCLIeCca

M aCUMMETPUM AJ19 3HAYEHUN MEXKAAPOBOU
pPa3HuLbl KapT rNybuHbI

CS MSU Graphics & Media Lab (Video Group) A. Bovik and others, “Algorithmic assessment of 3D quality 15
www.compression.ru/video/ of experience for images and videos”, IEEE Signal Processing, 2011


http://www.compression.ru/video/

i MaLllunHHOe oby4yeHune

[pocTpaHcTBO: 15 Npmn3HakoB ANs n3o0bpakeHum
n ewe 10 — anga snaeo

YMeHbLleHNEe pa3MepPHOCTMN:
s PCA — Principal Component Analysis
s FFS — Forward Feature Selection

COOTHOLLEHUE C pe3y/ibTaTaMy

Cy6BbEKTMBHbIX TECTUPOBAHWUM:

Y = fTi n :1::: — BEKTOP XapaKTepUCTUK

Y — BEKTOP BECOB XapaKTEpPUCTUK
7) — KOHCTaHTa

CS MSU Graphics & Media Lab (Video Group) A. Bovik and others, “Algorithmic assessment of 3D quality 16
www.compression.ru/video/ of experience for images and videos”, IEEE Signal Processing, 2011


http://www.compression.ru/video/

Pe3ynbTaThbl ANS
i n3o6pakeHmmn (1)

Method || Mean | Standard deviation
PCA 0.79 0.08
FES 0.86 0.11

3D Image QoOE: 3HaueHua Spearman’s Rank
Ordered Correlation Coefficient (SROCC)

QoE — Quality of Experience

CS MSU Graphics & Media Lab (Video Group) A. Bovik and Others, “AlgorithmiC assessment of 3D qua“ty 17
www.compression.ru/video/ of experience for images and videos”, IEEE Signal Processing, 2011


http://www.compression.ru/video/

Pe3ynbTaThbl ANS

GRAPHICS & MEDIA LAB

n306paxkeHnin (2)

a0

MegunaHa D |
/ CpenHee 3HayeHue D

35

30

25

Selection Count

20

med kurt skew mu 3ig kurtgr skewgr mugr siggr SALmu SAR mu SALskew  SARskew SALkurt SARkurt

CS MSU Graphics & Media Lab (Video Group)  A. Bovik and others, "Algorithmic assessment of 3D quality 18
www.compression.ru/video/ of experience for images and videos”, IEEE Signal Processing, 2011


http://www.compression.ru/video/

i Pe3synbTaThl AN Buaeo (1)

Method || Mean | Standard deviation
PCA 0.76 0.25
FFS 0.68 0.28

3D video QoE: 3Ha4eHnss SROCC

CS MSU Graphics & Media Lab (Video Group) A. Bovik and OtherS, “AlgorithmiC assessment of 3D qua“ty 19
www.compression.ru/video/ of experience for images and videos”, IEEE Signal Processing, 2011


http://www.compression.ru/video/

GRAPHICS & MEDIA LAB

i Pe3synbTaThl AN BUAeo (2)

1 | I | I I I , ] : | | : ; :

KoadpduumeHT ) B K0~=’CI)CI)l’Ing(%HT_ |
acCMMMETpUK aKcLecca Spatia
Activity

Spatial Activity

Selection Count

I [ I
med ku sk mu sig kugr  skgr  mugr siggr SALmu SALsk SALku SARmu SARsk SALku fimedL flkub  fiskk  fimuL fisigL fimedR flkuR fiskR  fimuR  fisigR

0

CS MSU Graphics & Media Lab (Video Group)  A. Bovik and others, “Algorithmic assessment of 3D quality
www.compression.ru/video/ of experience for images and videos”, IEEE Signal Processing, 2011
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= JIOCTOMHCTBa
= VIHTepecHble features ans MaWMHHOIO 0by4YeHus
= XOpolluue pesynbTaThl

= HepgoctaTku
» HeT knaccndukaummn aptedakToB

CS MSU Graphics & Media Lab (Video Group) 21
www.compression.ru/video/


http://www.compression.ru/video/

s BBegeHue

= No-reference MmeTpukmu
O I'Ion,cqu CTaTUCTUK U3 KapT FJ'IY6VIHbI U ABUXXEHUA

= OUueHKa cornacoBaHHOCTU PaKypCcoB
cTepeonapbl

= Reference meTpuku
= Full-reference MeTpuka Ha ocHoBe 3D-DCT
» Reduced-reference meTpuka ans KapT rnybuHbl

s 3aKJlloueHune

CS MSU Graphics & Media Lab (Video Group) 22
www.compression.ru/video/


http://www.compression.ru/video/

OueHka cornacoBaHHOCTU L5
i DAaKYpPCOB CTepeonapbi

Cucrtema cpaBHUBaET paKypcChbl cTepeonapsl
1 NbITAETCH BbIIBUTb Crieayoume aptedaKkThl:

= binocular rivalry
a shower door effect
= randomness

Binocular rivalry Shower door effect ~ Randomness

Ll 1]

1

{

()

4

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 23
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011


http://www.compression.ru/video/

i CxeMa paboThl

Crepeonapa

anMEHeHME Local Cross- Left-Right Check

SRticahEl Correlator : (LRC)

OnanasoH of the Human Eye
AncnapureTa
Disp‘arity
L
Map RC Map

YncneHHaqa oueHKa KayecTBa noJlydyaeTcs
n3 aHanmsa kapTbl LRC (Left-Right Consistency
Check)

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 24
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011


http://www.compression.ru/video/

GRAPHICS & MEDIA LAB

i [TpuMep BXOAHbIX AAHHbIX

6 cTepeonap
(3 n3 Middlebury)

==

19 punbTpoB
PhotoShop

Chalk & Palette Knife
Charcoal Stamp
Halftone Pattern Find Edges
Rough Pastels Photocopy

Craquelure Texturizer
Ocean Ripple  Glass
Spatter Poster Edges
Cutout Grain

Paint Daubs Reticulation
Stained Glass
Diffuse Glow

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 25
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011



http://www.compression.ru/video/

Optical Blur
of the Human Eye

[1IpenpoLecCcuHr:

DyHKUMA paccesHns Toukn (PPT)
ANst CPEAHECTATUCTUYECKOTO rNasa (d;p,0c=3 MM)

h(xay) — a 'gSl(xay) - (1 — a) 'gSz(xay)l
roe g, — AByMepHoe [ayccoBO pa3MbiTue
CO CTaHAAPTHbIM OTK/IOHEHUEM S:

_ 2,2 5
gs(x,y) — (27'56‘2) 1 : e_(“‘ +y7) /25 |
0 — 0.583. 51 — 0.433 arcmin, 5> — 2.04

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 26
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011


http://www.compression.ru/video/

i Local Cross-Correlator (1)

Koppenauusa mexay OKHamMu ¢ aucnaputeToMm d:
Z, (L(Xj}’) _JUL) (R(X - d,}-’) _JUR)

(,(d) (x,y)EW 2
Y (L Y (R(x—d.y)—ur)
(x.,y) EW (x,y)eW

L 1 R — MHTEHCMBHOCTM NUKCENEN IEBOIO 1 NPaBOIro
PAaKypCcoB

1, Vi un — CpeaHne MHTEHCMBHOCTU NUKCENEN BHYTPU OKHa
W — pa3mMep okHa. [Ins Hawen 3aaadumn W=5 (nnukcenen)

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 27
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011


http://www.compression.ru/video/

i Local Cross-Correlator (2) ™

[na noctpoenunsa disparity map npmmeHsaeTcs
npuHUMn winner-take-all

d(x,y) = argmax c(d)
deD

Source d de

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 78
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011
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i Left-Right Check (LRC)

d, — disparity map neBoro pakypca
d, — disparity map npaBoro pakypca

d.

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 59
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011


http://www.compression.ru/video/

i Y10 nony4yaetca?

left half-image disparity map d. disparity map dg left-right check map  coherence
D
8
=
k=
E 87.3%
=
&0
g 87.0%
0=
'C...
b
N
= 74.2%
+
»
CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 30

www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011


http://www.compression.ru/video/

CpaBHeHue C CybbekTUBHbIM L&
TECTUPOBAHNEM T

BBOAMTCS COOTHOLLEHME MEXAY M3HAYallbHbIMY
NAHHbIMN U pe3ynbTaTaMu CyObEKTUBHOMO

TeCTUPOBaAHUSA
/ | | |
x =436-x—-0.07 27 -
£ 25 22 -
YTBepxxaaeTcd E 20 -
- 15 12 5
TOYHOCTb 2 9 i
= 5 5
oueHKkn B 88 % 25 *
04 | | | | | |
-15 -1 —-05 0 0.5 1 1.5
predicted minus average user rating
CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 31

www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011


http://www.compression.ru/video/

[TlpumMeHeHune (1)

GRAPHICS & MEDIA LAB

Binocular Rivalry

Original image “Poster Edges” “Palette knife” “Stained glass”

Left half-image

Smoothed LRC map

K LRC-kapTe npuMeHseTcs pa3mbiThe, YTobbl YMEHbLUUTD
B/IMSIHME apTedakToB B 0bnacTax occlusion

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 32
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011
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* Original image B

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 33
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011
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“Pallete knife” effect T

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 34
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011
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[lpMeHeHune (2)
Shower Door Effect

GRAPHICS & MEDIA LAB
VIDEO GROUP

Original image “Cutout” “Glass” “Texturizer”

Left half-image

Number of pixels

il

Disparity Disparity Disparity Disparity
[na KapT ANCNApUTETOB CTPOATCA MMCTOrpaMmel. [MKKU
BAOSIb ocM Oy 03HauvaloT nposieneHne Shower Door Effect

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 35
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011
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GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 36
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011
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“Glass” filter B

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 37
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011
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[IlpnMeHeHne (3)
Randomness

GRAPHICS & MEDIA LAB
VIDEO GROUP

Original image
JleBbI pakypc Image cross-check

Computer. _
Vision 7 \

and | %
Pattern '

Recognition

CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 38
www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011
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[lpuMeHeHune (3)
Randomness

GRAPHICS & MEDIA LAB
VIDEO GROUP

“Grain” filter
Image cross-check
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CS MSU Graphics & Media Lab (Video Group) C. Richardt and others, “Predicting Stereoscopic Viewing Comfort 39

www.compression.ru/video/ Using a Coherence-Based Computational Model”, ACM, 2011


http://www.compression.ru/video/

i BbiBOAbI

= JIOCTOMHCTBa

= ANIFOPUTM YYUTbIBAET 0COBEHHOCTU 3PUTENBHOM
CUCTEMbI YENOBEKA

= [Ipeanonaraerca BO3MOXHOCTb HaXOXAEHUS
KOHKPETHbIX apTedaKToB

s HegocTtaTku

= Pe3ynbTaThl paboTbl NpeAcTaB/IEHb!
Ha CMHTETUYECKMX M30O6paXKeHUsIX

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

GRAPHICS & MEDIA LAB
VIDEO GROUP

40
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s BBegeHue

= No-reference MeTpuKu
O I'Ioucqu CTaTUCTUK U3 KapT FJ'IY6VIHbI U ABUXXEHUA
= OueHKa cornacoBaHHOCTM paKypCoB cTepeonapsl

= Reference MeTpukm
» Full-reference meTpuka Ha ocHoBe 3D-DCT
» Reduced-reference meTpuka ans KapT rnybuHbl

s 3aKJIloueHune

CS MSU Graphics & Media Lab (Video Group) 41
www.compression.ru/video/


http://www.compression.ru/video/

Full-reference meTpuka
i Ha ocHoBe 3D-DCT

3D-DCT — TpexmepHoe ANCKpeTHOe KOCUHYCHOoe
npeobpa3oBaHune

ABTOpbl — Tampere University of Technology.
OHM e co3aanu OAHY M3 NyYLInX
Knaccudukaumm apTedakToB B CTEPEOBUAEO

O6o3Ha4aeTcs yrnop Ha Mobile 3DTV content,
HO MO CYTU NOAXOA AOCTAaTOYHO OOLUM

CS MSU Graphics & Media Lab (Video Group) 42
www.compression.ru/video/
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i ObLwaa cxema

Ref Left
]—D Disparity map —» Block Selection —»

Ref Right

Grouping &
3D-DCT

GRAPHICS & MEDIA LAB
VIDEO GROUP

v

|

Local disparity |
e | Tl | MSEve

CSF Filter

Dis_Left
]—b Disparity map —» Block Selection |

Dis_Right

Grouping &
3D-DCT

MSE — Mean Squared Error
CSF — Contrast Sensitive Function

CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/

L. Jin and others, “Validation of a new full reference metric

43

for quality assessment of mobile 3DTV content”, EUSIPCO, 2011
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KapTbl rybuHbl U UX OUEHKa

Hopmanunsauus KkapTtbl rybuHbl OTHOCUTENBHO
YCTPOUCTBA ANSA NMPOCMOTpa CTEPEO: YUYET
KOM@POPTHOro napasnnakca

R;;  D;; — kapTbl rnybuHbl reference u distorted
n306pa>keHnn Nocne HopManm3auum

1 2
MSEq = Y jea(Rij — Dyj)
#() — MOLLHOCTb 0bnactn (Konmyectso 6710KOB)

CS MSU Graphics & Media Lab (Video Group) L. Jin and others, “Validation of a new full reference metric 44
Wwwlcompression_ru [video/ for quallty assessment of mobile 3DTV Content", EUSIPCO, 2011
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[incnepcua nokasbHOro
ancnaputeTa (1)

CyutaeM ansa 6510koB pazMepa NxM Takux,
4TO 610K NOMHOCTbLIO NPOEUMpYyeTCS
Ha LEHTPasibHYO SIMKY CETYaTKM 1a3a

03 (k) = 7= Tt jen, (1(K) = Ry ()

u(k) — aucnepcms k-ro 6noka NxM
# CHOBA O3Ha4aeT MOLWHOCTb
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[incnepcua nokasbHOro
ancnaputeTta (2)

JlokanbHaga amcnepcus
XapaKkTepun3yeT U3MeHeHUe
rnMybuHbl BOKPYT
LileHTpasibHOro 6510Kka 4x4,
YTO MO3BOJISIET OLUEHUBATD
ero BM3yasibHOe KayecTBO

LieHTpanbHbi 650K 4x4 1 610K, ANa KOTOpPOro
NOACUYMTbIBAETCA ANCMNEPCUS NTIOKaTbHOIo
ancnaputeta (28x28 ans MobunbHbIX YCTPOUCTB)
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_Searching Area
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Left Right

Monyuaem Habop 6nokoB A={A4,, A, A, A} ons reference
n306paxxeHns n cooTBeTCcTBYOWMN Habop B ang distorted
n3obpaxeHus. OHKM rpynnupytoTcs B Aea 3D mMaccmBa

CS MSU Graphics & Media Lab (Video Group) L. Jin and others, “Validation of a new full reference metric 47
www.compression.ru/video/ for quality assessment of mobile 3DTV content”, EUSIPCO, 2011


http://www.compression.ru/video/

S

i 3D-DCT v npumeHeHne CSF ™

4 6noka pa3mepa 4x4 cknaablBaloTCs B KYOUK,
K HUM npuMensieTcs 3D-DCT npeobpa3oBaHue

[TlpuMmeHeHune Contrast Sensitivity Function:
Table I. Set of CSF masking coefficients for 4x4 DCT

1.6084 [ 2.5735 | 1.0723 | 0.5046
1.8382 [ 1.6084 | 0.6434 | 0.3730
1.4297 | 0.6955 | 0.3785 | 0.2499
0.5252 | 0.3299 [ 0.2499 | 0.2145

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

L. Jin and others, “Validation of a new full reference metric
for quality assessment of mobile 3DTV content”, EUSIPCO, 2011
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i BbluncneHme MeTpuku

" 2

MSEbS — a ?J:l Zi:o wnTi?j(Ui,j,n o Vi,j,n)
MSE} (k)

MSE3qps(k) = MSEp(k) MSEbS(k;'achl(k)

U={U;;,}, V={V;;,} — 3D-DCT koacppuLmneHTbI
onsa kKyboe An B.i,j=1..4,n=0..3
T;; — CSF-ko3hPuUmneHTH!

a — BECOBOW KO3(DDULMEHT
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TecToBble
nocneaoBaTe/lbHOCTU

LLlecTb nocnenoBaTeNnbHOCTEN pa3/IMYHbIX TUMOB
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Table IV Spearman correlations on 3D Video Database 11

MRSC | MVC Stﬁ? V4D ALL
PSNR 0.0757 | 03278 | 03678 | 0.0504 | 0.2542
MSSIM 0.7313 | 0.7270 | 0.7130 | 0.6557 | 0.6327
SSIM 03983 | 05870 | 05426 | 02052 | 0.4427
UQI 04226 | 04513 | 03635 | 0.1739 | 0.2998
NRMSE 04522 | 0.6078 | 05609 | 03157 | 0.4128
PSNR-HVS 03991 | 04226 | 04183 | 0.0939 | 0.2266
PSNR-OVS-M | 05209 | 05052 | 04765 | 0.1061 | 0.2449
Global Comb. 05617 | 0.8026 | 0.6991 | 05217 | 0.6455
PHSD 0.6487 | 0.8104 | 0.7783 | 0.7374 | 0.7999

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/
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i B biBO/bl e

= JIOCTOMHCTBa

= Bblcokne pe3ynbTaTbl Ha peasnbHbIX
NnocneaoBaTENbHOCTSIX

= YyeT 0cobeHHOCTEN 3peHNS YEeI0BEKA

s HepoctaTok

= MeToa He HOBbIM, 4OCTAaTOYHO MHOIO B3SITO
U3 METpUKKN Ansa 2D BUAEO TEX XKE aBTOPOB
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s BBegeHue

= No-reference MeTpuKu
O I'Ion,cqu CTaTUCTUK U3 KapT FJ'IY6VIHbI U ABUXXEHUA
= OueHka cornacoBaHHOCTU paKypcoB CTepeonapsbl
= Reference MeTpukm
» Full-reference meTpuka Ha ocHoBe 3D-DCT

» Reduced-reference MmeTpuka ansa Kaprt
rnybuHbl

s 3aKJlloueHune
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Reduced-reference meTpuka
i aNns1 KapT rnyouHbl

3a/a4a: KOHTPOIMPOBATb KAQUECTBO KapThl

rnybuHbl nocrie nepenayun yepes 6ecnpoBoaHbIe
ceTu

AsTopbl: Wireless, Multimedia and Networking
Research Group n3 University of Kingston

Reduced-reference: ana nepepaymn reference
TpebyeTcsi HEMHOIO pPecypcoB
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Reference __ Video Vld?O |
video Encoder —»  Transmission
Network
L, RR feature RR data
extraction > channel
Reference
features
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(o4yeHb npocTas...)
= Bbluncnaem kapTy KpaeB And KapTbl rNyOuHb

= JKCNEepuMeHTaNIbHO Noy4vaeTcs

PSNRDEPIIE_MGP — f(PSNRBinary_ Edge_Mask)
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i Pe3ynbTaThl

-

== F ull-reference_sample 1 == Proposed method sample 1

=pe=Full-reference_sample 2 e Do posed method_sample 2

4

pth {dB)

PSNR_De

Ll

PLR (%)

PLR — Packet Loss Rates
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depth map transmission”, IEEE Image Processing, 2010
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i B biBO/bl e

s /IOCTOMHCTBA

= ABTOpbl 06ELLAl0T Marble 3aTpaTthbl Ha nepeaavy
reference npu aaekBaTHOM (YHKLMOHANBHOCTY

s HegocTtaTku

= O4yeHb NPOCTON METOA, HE YYUTLIBAETCS MCXOAQHOE
2D n3obpaxkeHue
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i BapuaHT yny4dlleHuns

[1pn nepepayve 2D+Z BUOEO MOXHO
MCNoJ1Ib30BaTb, HaNpuMep, MHMOPMaL MO
0 Kpagax n 2D kaHana, n Z KkaHana.
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s BBegeHue

= No-reference MeTpuKu
O |_|O,EI,CLI6T CTaTUCTUK U3 KapT FJ'IY6VIHbI U ABUXXEHUA
= OueHKa cornacoBaHHOCTM paKypCoB cTepeonapsl

= Reference MeTpuku
» Full-reference meTpuka Ha ocHoBe 3D-DCT
» Reduced-reference meTpuka ans KapT rnybuHbl

x 3aKJIlOYUeHue
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i 3aKJ1ro4eHue

= MeTpuK 1 noaxoaoB O4YeHb Masio
s ApTedaKTbl HE KI1TaCCUPULINPYIOTCH

= [lo4TK BCe noaxoabl paclnpsoT paHee
N3BECTHble TeXHUKM paboTbl € 2D Buaeo

Bce nnoxo. Hapo caenatb, 4Tobbl 661110 XOPOLLO
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JTabopaTopuns KOMMNbIOTEPHONLE
i rpadukn U MynbTuMeama

Buageorpynna — 370:

s BbINyCKHUKK B acnupaHTypax AHrNuu,
®paHunu, Weenuapum (B Poccnn B MINY u
MMM um. Kenabiwa)

= BbiNnyCKHMKaMu 3aWmLeHo 5 auccepraumm

= Hambonee nonynsipHble B MUpe CpaBHEHUS
BUEOKOOEKOB

= bonee 3 MUNIMOHOB CKaYaHHbIX DUILTPOB
06paboTKn BUAEO
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