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= A Human Visual System-Based 3D Video
Quality Metric

= Advanced Histogram Matching

= A Stereoscopic Content Analysis System
with Visual Discomfort-Aware

= View Synthesis for Lightfield Displays

CS MSU Graphics & Media Lab (Video Group) 2
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i HV3D Metric

A Human Visual System-Based 3D Video Quality
Metric

[oknaguuk: Mahsa T. Pourazad
(University of British Columbia, Canada)

CyTb: ewé oaHa full-reference-meTpuka
KayecTBa CTepeoBuaeo

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/
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HV3D Metric

ObLwasa naes

GRAPHICS & MEDIA LAB
VIDEO GROUP

HV3D = WIQR’ T W1QL' T W2QR’L’ T W3QD’
NN T T

KauecTBO KaXxaoro [MoxoxecTb [MoxoXecCTb KapTbl
N3 paKkypcoB cyclopean image rNybuHbI

Quality of
Individual Views

Combined
Quality
Components

Available Quality of Assigning
Views + Depth Cyclopean View Weights

Quality of Depth
Maps

Cyclopean image — n3obpa)xeHne, nony4aeMoe npu CoOBMeELLLEHNN

MHdOpMaLIMK 13 NIEBOIO U MPABOro pakypcos

CS MSU Graphics & Media Lab (Video Group) Mahsa T. Pourazad et al., "A Human Visual System- 4
www.compression.ru/video/ Based 3D Video Quality Metric,” IC3D, 2012
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HV3D Metric

OueHKa KayecTBa A5 KaXkaoro pakypca

WO = WVIE (Y, Y ) + WVIF(Up, Uy )
+ WVIF(V,, V)

VIF — Visual Information Fidelity
= Full-reference-meTpuka

= PaccumTtaHa Ha oueHKY KayeCTBa eCTeCTBEHHbIX
n306paxxeHunm

= ABTOpbl: Hamid Sheikh n Alan Bovik (VPQM, 2006)

CS MSU Graphics & Media Lab (Video Group) Mahsa T. Pourazad et al., "A Human Visual System- 5
www.compression.ru/video/ Based 3D Video Quality Metric,” IC3D, 2012
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HV3D Metric
VIF: npumep paboThbl

VIDEO GROUP

= Reference image, VIF = 1,0

= Contrast enhanced, VIF = 1,10
= Blurred, VIF = 0,07

= JPEG compressed, VIF = 0,10

CS MSU Graphics & Media Lab (Video Group) Xiaoli Wang, “Image Information and Visual Quality” 6
www.compression.ru/video/ (presentation), 2006
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HV3D Metric

VIF: cpaBHeHWE C ApyrMMn METPUKAMU

GRAPHICS & MEDIA LAB
VIDEO GROUP

100 100
DMOS vs. four '
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= [ransmission errors % §
in JPEG 2000 stream 01 0
over fast-fading 200 . 20
Rayleigh channel S S
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CS MSU Graphics & Media Lab (Video Group) Xiaoli Wang, “Image Information and Visual Quality” 7

www.compression.ru/video/ (presentation), 2006
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HV3D Metric

[loxoxkecTb cyclopean image

BbluncneHne MeTpuku:
1. Block-matching mexxay pakypcamu (16x16)

2. Bbluncnenue 3D-DCT pns kaxxaown napbl
6510k0B (Aanee y4nTbiBaeTCs TOSIbKO
BEPXHUM crion — 16x16 DCT-6510kK)

3. [lpuMeHeHune contrast sensitivity function
4. IDCT mn cpaBHeHMe cyclopean images

CS MSU Graphics & Media Lab (Video Group) Mahsa T. Pourazad et al., "A Human Visual System- 8
www.compression.ru/video/ Based 3D Video Quality Metric,” IC3D, 2012
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HV3D Metric
3D-DCT u CSF

GRAPHICS & MEDIA LAB
VIDEO GROUP

Contrast Sensitivity Function (CSF)

NCIMNOJIb3YETCA AJid BblAENEHUA HAaCTOT, K KOTOPbIM
Hanbonee BOCNpNnMMYnMBa 3pnUTEJIbHAd CUCTEMaA HeEJ10BEKA

16 16

CSF-koahdpuumeHTsI DCT-ko3(pprLNEHTDI

B naHHOW paboTte ncnonb3ytoTcs Tabnuubl KBAHTOBAHUS
anroputMa JPEG

CS MSU Graphics & Media Lab (Video Group) Mahsa T. Pourazad et al., "A Human Visual System- 10
www.compression.ru/video/ Based 3D Video Quality Metric,” IC3D, 2012
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HV3D Metric

[loxoxkecTb cyclopean image

O, =VIF(D,D"”
/

i SSIM(IDCT(XC,), IDCT(XC)))

Mo

KapTbl rnybuHbl
LU1S1 UICXOAHOIro KonnuectBo 6510k0B
N OLIEHMBAEMOro CTepeo B KaXXA1I0OM paKypce

IDCT — Inverse DCT
s =0,7

[locTpoeHue KapT rnybuHbI:
Depth Estimation Reference Software (MPEG)

CS MSU Graphics & Media Lab (Video Group) Mahsa T. Pourazad et al., "A Human Visual System- 11
www.compression.ru/video/ Based 3D Video Quality Metric,” IC3D, 2012
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HV3D Metric

[loxoXkeCTb KapTbl F1yOuHbI

>
oF

N
ZN.n'lax(od2 i=12,. N)

i

2 1 S 2
o, = M, -R
‘T 6Ax64 -1 Zl(/ ‘ f‘“’)

CpegHee 3Ha4veHue 3HayeHune rnybuHbl
rnybuHbl 6510Ka B nukcene (k, 1)

QD' = V]F(D)D’)/j

Oi — aucnepcusa 6noka 64x64 kapTbl ryouHbI
pedepeHCHOro n3obpaxeHust (Bokpyr 16x16)

CS MSU Graphics & Media Lab (Video Group) Mahsa T. Pourazad et al., "A Human Visual System- 12
www.compression.ru/video/ Based 3D Video Quality Metric,” IC3D, 2012
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HV3D Metric

ATOoroBoe 3HayeHune

V3D =w, Oy + WO, + W0y + W30,

KoHCTaHTbl nogobpaHbl Ha OCHOBE AAHHbIX
CYObEKTUBHOIO TECTUPOBAHUS

Wi W, W3 Wy
0.14 0.1208 0.05 0.1353

T

Bec onga pasHuubl No
U- n V-KoMnoHeHTaM

CS MSU Graphics & Media Lab (Video Group) Mahsa T. Pourazad et al., "A Human Visual System- 13
www.compression.ru/video/ Based 3D Video Quality Metric,” IC3D, 2012
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HV3D Metric

Banunpoauuns

GRAPHICS & MEDIA LAB

VIDEO GROUP

DATASETS
Frame Number
Sequence Resolution Rate of
BHOCKMbIe UCKaXXKeHUS: (s) | Frames
5 Y Soccer2 (1030“ 19133 30 450
upsample
. en bl M ra yCCO B LLIyM from 480x720)
C HEV C = | Flower (11??8_2’1‘111?@3 30 112
] b T
- >KaT M e ( ) GEH from 270x480)
S|  Horse 10801920 30 140

s CrnaxuBaHume -' o 450
10801920 30 235

[[@yCcCcoBbIM (OUNBTPOM S

from 270x480)

= /I3MeHeHne apKoCcTU Cotegomd | 10501020 | 30 | 210

O Horo M3 aK COB E Ball 1080=1920 30 150
A PaKyp 4
g
E| Alt-Moabit 10801920 30 100
= (upsampled
> from 384x512)
Hands 10801920 30 251
(upsampled
from 270x480)
CS MSU Graphics & Media Lab (Video Group) Mahsa T. Pourazad et al., "A Human Visual System- 14

www.compression.ru/video/ Based 3D Video Quality Metric,” IC3D, 2012
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HV3D Metric

Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

10

MOS

o 04 02 03 04 05 08 07 08 08 1

HV3D
Koppenauusa ¢ AaHHbIMU Cyb6beKTUBHbIX TecToB = 0,86
CS MSU Graphics & Media Lab (Video Group) Mahsa T. Pourazad et al., "A Human Visual System- 15

www.compression.ru/video/ Based 3D Video Quality Metric,” IC3D, 2012
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HV3D Metric

BbiBOAbI

J10CTOUHCTBA:
= YYET KayecTBa cyclopean image

s [IpMEHMMOCTb K CKOHBEPTUPOBAHHOMY CTEPED
(Hy>keH noabop KoapdUUNEHTOB Ha COOTB. Hba3ze)

HenooctaTku:

= 3aBUCUMOCTb OT pa3pelleHnda n pa3Mepa
aucnnes

= /lcnonb3oBaHue KapT riybuHbl HA3KOro KayecTsa

CS MSU Graphics & Media Lab (Video Group) 16
www.compression.ru/video/
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= A Human Visual System-Based 3D Video
Quality Metric

= Advanced Histogram Matching

= A Stereoscopic Content Analysis System
with Visual Discomfort-Aware

= View Synthesis for Lightfield Displays

CS MSU Graphics & Media Lab (Video Group) 17
www.compression.ru/video/


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

BBepneHue

i Advanced HM

Preserving Dynamic Range by Advanced Color
Histogram Matching in Stereo Vision

[Noknagyuk: Jean-Claude Rosenthal,
Fraunhofer Heinrich Hertz Institute

CyTb: histogram-matching-koppekuuns 6e3
CTYMNeHeK Ha rpagueHTax

CS MSU Graphics & Media Lab (Video Group) 18
www.compression.ru/video/
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Advanced HM

O6bIyHbIKM Histogram Matching

A
1+

>
0 x1 X2 255

[Monck npeobpa3oBaHmMs, COBMELLAOLLEro
rMCTOrpaMMbl BXOJHbIX N306paXkeHuni

CS MSU Graphics & Media Lab (Video Group) KapTuHka 13 ctatbn «Histogram Matching»
www.compression.ru/video/ Ha en.wikipedia.org

GRAPHICS & MEDIA LAB
VIDEO GROUP

19
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Advanced HM

ANroputm

GRAPHICS & MEDIA LAB
VIDEO GROUP

1. O6bluHbIN Histogram Matching
(6basoBoe npeobpazoBaHue)

2. [puMeHeHue 6a30B0ro npeobpasoBaHms

K MCXOAHOWN KapTUHKE
(NPOMEXXYTOYHbIN pe3ynbTaT)

3. [TOMCK «CTyneHeKk» Mo rmcTorpaMMe NpoMeEXyTOUYHOro
pe3y/sibTaTta

2. Koppekuust 6a3oBoro npeobpa3oBaHus

B LUIBETOBbIX ANAlNA30HAX CO «CTYNEHbKaAMN>»
(yny4yweHHoe npeobpa3oBaHUE)

5. [IpMeHeHune ynydllieHHoro npeobpa3oBaHus
(puHaNbHas KapTUHKA)

CS MSU Graphics & Media Lab (Video Group) J.-C. Rosenthal et al., “Preserving Dynamic Range by Advanced 20
www.compression.ru/video/ Color Histogram Matching in Stereo Vision,” IC3D, 2012
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Advanced HM

[TpuMep «CTyneHek»

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) J.-C. Rosenthal et al., “Preserving Dynamic Range by Advanced 21
www.compression.ru/video/ Color Histogram Matching in Stereo Vision,” IC3D, 2012
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Advanced HM

Mpumep paboTbl AN TMCTOrPaMMbl

0.04 - - - - - - -
0.02} | l‘ - WcxogHasa rmctorpamMma
0

20 40 60 80 100 120 140
(@

0.04 - - - - . . .
0.02| " ”“‘ - Histogram Matching
0

20 40 60 80 100 120 140
(b)

0.04 - - - . . .
0.02| I il ‘ - Advanced Histogram Matching
0

20 40 60 80 100 120 140

(c)
0.04

002} | "i - PedepeHcHada rucrtorpamma
0

20 40 60 80 100 120 140
(d)

intensity ranges

GRAPHICS & MEDIA LAB
VIDEO GROUP

relative frequencies

CS MSU Graphics & Media Lab (Video Group) J.-C. Rosenthal et al., “Preserving Dynamic Range by Advanced 22
www.compression.ru/video/ Color Histogram Matching in Stereo Vision,” IC3D, 2012
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Advanced HM

dopmManbHO

KpuTepun onpeaeneHns MHTepaana
CO «CTYNEeHbKaMmn»:

(ZiZa RUT)
b—a > P
R[j] — KONM4YeCcTBO HyNeBbIX CTONOLIOB
MMCTOrpaMMbl B OKPECTHOCTU j + 2

[a, b] — paccMaTpUBaeMbI UHTEPBAJT
(pekoMeHayeTcsa 2 < b- a < 30)

') — rmannr fannirananirmunaTrrcra 1 /97)\

CS MSU Graphics & Media Lab (Video Group) J.-C. Rosenthal et al., “Preserving Dynamic Range by Advanced 23
www.compression.ru/video/ Color Histogram Matching in Stereo Vision,” IC3D, 2012
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Advanced HM

Pe3synbTaThbl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

PedepeHcHoe nsobpaxeHune

CS MSU Graphics & Media Lab (Video Group) J.-C. Rosenthal et al., “Preserving Dynamic Range by Advanced 24
www.compression.ru/video/ Color Histogram Matching in Stereo Vision,” IC3D, 2012
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Advanced HM

Pe3synbTaThbl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

BazoBbin HM

CS MSU Graphics & Media Lab (Video Group) J.-C. Rosenthal et al., “Preserving Dynamic Range by Advanced 25
www.compression.ru/video/ Color Histogram Matching in Stereo Vision,” IC3D, 2012
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Advanced HM

Pe3synbTaThbl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

MpoaBuHyTLIN HM

CS MSU Graphics & Media Lab (Video Group) J.-C. Rosenthal et al., “Preserving Dynamic Range by Advanced 26
www.compression.ru/video/ Color Histogram Matching in Stereo Vision,” IC3D, 2012
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Advanced HM

Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

NcxonHoe n3obpaxkeHue

CS MSU Graphics & Media Lab (Video Group) J.-C. Rosenthal et al., “Preserving Dynamic Range by Advanced 27
www.compression.ru/video/ Color Histogram Matching in Stereo Vision,” IC3D, 2012
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Advanced HM

Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) J.-C. Rosenthal et al., “Preserving Dynamic Range by Advanced 28
www.compression.ru/video/ Color Histogram Matching in Stereo Vision,” IC3D, 2012
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Advanced HM

Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

BazoBbin HM

CS MSU Graphics & Media Lab (Video Group) J.-C. Rosenthal et al., “Preserving Dynamic Range by Advanced 29
www.compression.ru/video/ Color Histogram Matching in Stereo Vision,” IC3D, 2012
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Advanced HM

Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

MpoaBuHyTLIN HM

CS MSU Graphics & Media Lab (Video Group) J.-C. Rosenthal et al., “Preserving Dynamic Range by Advanced 30
www.compression.ru/video/ Color Histogram Matching in Stereo Vision,” IC3D, 2012
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Advanced HM

Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) J.-C. Rosenthal et al., “Preserving Dynamic Range by Advanced 31
www.compression.ru/video/ Color Histogram Matching in Stereo Vision,” IC3D, 2012
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Advanced HM

[1naHbl aBTOPOB

= MIHTerpauuns B obopyaosaHue ans
CTEPEOCHEMKHU

= YyylieHne TeMnopanbHON CTabuibHOCTY
(ycpeaHeHue no Kaapam)

s YUET NoKasbHbIX ocobeHHOCTeun
= Ajantaumsa AN MHOrOKaMepHbIX CUCTEM

CS MSU Graphics & Media Lab (Video Group) J.-C. Rosenthal et al., “Preserving Dynamic Range by Advanced 32
www.compression.ru/video/ Color Histogram Matching in Stereo Vision,” IC3D, 2012
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Advanced HM

Kak nepenitoHyTb aBTOPOB

= [/loBEeCT 00 yMa «rpaaneHTHoe»
ncrnpasnieHue

= [lonpoboBaTtb NnpumMeHnTb Guided Filter
K pa3sHuUe Mexay KapTuHKamu ao n nocne HM

CS MSU Graphics & Media Lab (Video Group) 33
www.compression.ru/video/
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Advanced HM

BbiBOAbI

J10CTOUHCTBaA:

= BbiCOKas CKOpPOCTb

= BusyanbHoe Ka4yecTBO OTHOCUTESIbHO
6a3osoro HM

HeaocTaTok:

= «JTO BCE elé Histogram Matching»
(Yy3KMK Knacc peluaemMbix npobnem)

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

34
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= A Human Visual System-Based 3D Video
Quality Metric

= Advanced Histogram Matching

= A Stereoscopic Content Analysis System
with Visual Discomfort-Aware

= View Synthesis for Lightfield Displays

CS MSU Graphics & Media Lab (Video Group) 35
www.compression.ru/video/
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BBepneHue

‘_L Stereo Content Analysis

A Stereoscopic Content Analysis System with
Visual Discomfort-Aware

Hoknaauuk: Sei-Wang Chen,
National Normal Taiwan University

CyTb: cucTeMa Angd KOHTPONS KadecTBa
CTEPEOCHEMKU Ha NeTy

CS MSU Graphics & Media Lab (Video Group) 36
www.compression.ru/video/
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Stereo Content Analysis
CxeMa anroputMma

GRAPHICS & MEDIA LAB
VIDEO GROUP

Stereo Content
]
Perceptual Based Content Analyzer
_ . Attetion Map ‘ ‘
Dispartity Map Estimation Vertical Disparty Crosstalk
Estimation Static STA Analyzer Analyzer
1 @ ||
SWV Detection
-,|,- L !
Discomfort Alarm
CS MSU Graphics & Media Lab (Video Group) Sei-Wang Chen et al., “"A Stereoscopic Content Analysis 37

www.compression.ru/video/ System with Visual Discomfort-Aware,” IC3D, 2012.
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[loCTpOeHne KapTbl AUCNapuUTeTa

i Stereo Content Analysis

Random Walk Framework

= [IpeanoXeH ang cerMeHTaumm
C NO/b30BaTEeNbCKMM BBOAOM:
_eo Grady, CVPR, 2005

= [IpyMeHeHne gns oueHKU aAncnapuTeTa:
Rui Shen n komnanus, ICPR, 2008

CS MSU Graphics & Media Lab (Video Group) 38
www.compression.ru/video/
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Stereo Content Analysis
[loCTpOeHne KapTbl AUCNapuUTeTa

= N306paxkeHne npencrasnsgeTcs B Buae rpada
(KONMYECTBO BEPLUMH = KOJIMYECTBO NMUKCENEN)

= CerMeHTaumMs Ha m KnacTtepos
(M — KOMMYECTBO rpagaumn amcnapuTeTa)

8 Eherence tEFM — CBA3HOCTL (MOXOXECTb)
nMKceneu

s Epor t€rm — HauvasbHble 3Ha4YeHWa ancnaputeTa

= [lOCTpoeHue KapTbl AucnapuTeTa CBOAUTCA
K PELLEHMIO CUCTEMbI JIMHENHbIX YPaBHEHUU

CS MSU Graphics & Media Lab (Video Group) Rui Shen et al., “Stereo matching using random 39
www.compression.ru/video/ walks,” ICPR, 2008
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Stereo Content Analysis
Random Walk

Cny4yan 6MHapHOW CerMeHTaLuuu:

= BBOAATCS AONONHUTENBbHbBIE BEPLUNHDI
KrlaccoB o6beKkTa U oHa

= BepluHbl, COOTBETCTBYIOLME Pa3MeYEeHHbIM
MUKCENSAM, COEANHSAIOTCA C BEPLUMHAMM
KNaccoB

= [1N4 KaXaoro HepasMeyeHHOoro nmkcens
OLIeHMBAETCS BEPOSATHOCTb TOro, YTo random
walker npuaéTt B 3aA4aHHbIM Knacc

CS MSU Graphics & Media Lab (Video Group) L. Grady, "Random walks for image segmentation,” 40
www.compression.ru/video/ IEEE Trans. on PAMI, 2006
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Stereo Content Analysis
3anosiHeHne obnacren oTKpbITUS

= [lnkcenb npuHagnexumT obnactn oTKpbITUS:
LRC-MeTpuka > 1

= [lncnaputeTt B 06/1aCTK OTKPbITUS paBeH
MWHUMaNbHOMY AUCMAPUTETY CPean NMUKCENEHN,
NPUMbIKaOLWMX K 06/1aCTU OTKPbITUS

CS MSU Graphics & Media Lab (Video Group) Rui Shen et al., “Stereo matching using random 41
www.compression.ru/video/ walks,” ICPR, 2008
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Stereo Content Analysis
[puMep paboTbl Random Walk

GRAPHICS & MEDIA LAB
VIDEO GROUP

(a) input“st-éreo pair (b) initial disparity  (c) reliable matching
maps pixels

(d) after textureless  (e) final disparity

region handling map
CS MSU Graphics & Media Lab (Video Group) Rui Shen et al., “Stereo matching using random 4?2
www.compression.ru/video/ walks,” ICPR, 2008
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Stereo Content Analysis
Saliency Maps and Excessive Parallax

JInHenHass KoMbUHaLUMS ABYX METOMOB:

= MeTo/, OLEHMBAOLMN KOHTPACTHOCTb
(Y.-F. Ma, Intl. Conf. on Multimedia, 2003)

= MeTopA, oLEeHMBAOLWUI BPEMEHHbBIE N3MEHEHUS
(C.-Y. Fang, IEEE Trans. on Neural Networks, 2003)

[Moporu
) / \
. T;mg Tpos
Safe if <D(x,y)<
Class(x, y) =1 S(x,y) S(x,y)
| Discomfort otherwise / \
AvcnapurteTt CanneHTHOCTb
CS MSU Graphics & Media Lab (Video Group) Sei-Wang Chen et al., “"A Stereoscopic Content Analysis 43

www.compression.ru/video/ System with Visual Discomfort-Aware,” IC3D, 2012


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

Stereo Content Analysis
Saliency Maps: npumep

GRAPHICS & MEDIA LAB
VIDEO GROUP

ATTENTION ANALYSIS
Dynamic SM Disparity

Disparitj x SM

CS MSU Graphics & Media Lab (Video Group) Sei-Wang Chen et al., “"A Stereoscopic Content Analysis 44
www.compression.ru/video System with Visual Discomfort-Aware,” IC3D, 2012
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Stereo Content Analysis
Stereo Window Violation

= [lobnoyHo paccMaTpuBaeTcs 0651acTb BAOSb
rpaHuLbl Kagpa

= ECnn KonnyecTtBo nNUKcenen ¢ oTpuuaTeNbHbIM
napasnnakcoM B 6510ke 6onbLLe nopora,
6bEM TpeBory

CS MSU Graphics & Media Lab (Video Group) Sei-Wang Chen et al., “"A Stereoscopic Content Analysis 45
www.compression.ru/video/ System with Visual Discomfort-Aware,” IC3D, 2012
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Stereo Content Analysis
Stereo Window Violation: npumep

GRAPHICS & MEDIA LAB
VIDEO GROUP

HDISP ANALYSIS

Disparity Histogram

S WY

CS MSU Graphics & Media Lab (Video Group) Sei-Wang Chen et al., “"A Stereoscopic Content Analysis 46
www.compression.ru/video/ System with Visual Discomfort-Aware,” IC3D, 2012
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Stereo Content Analysis
BepTukanbHbiM napannakc un Crosstalk

BepTukanbHbIM Napaniakc:
SURF + conocTtaBneHue

Crosstalk: obnactu
C BbICOKMM KOHTPACcTOM
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Stereo Content Analysis
Peanunsauuns

Tpu koMnbloTepa (PC-based architecture):

= Beoa-sbiBoa (Full HD)

= Yncnoppobunka

= BecnipoBoaHoli BbiBoa (Wi-Fi P
M MOBUJIbHBIE MPUNTOXKEHUSA) [t

CkopocTb: 2 fps

CS MSU Graphics & Media Lab (Video Group)
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Stereo Content Analysis
BbiBOAbI

J10CTOUHCTBO:
= PaboTaeT n NnpMeHUMO Npu CbEMKE

HenocTtaTok:

= HeT 060CHOBaHMSA MCNOJIb30BAHUIO
BblOpaHHbIX noaxoanos (Random Walk, SM)
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= A Human Visual System-Based 3D Video
Quality Metric

= Advanced Histogram Matching

= A Stereoscopic Content Analysis System
with Visual Discomfort-Aware

= View Synthesis for Lightfield Displays
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View Synthesis for LFD

BBepneHue

View Synthesis for Lightfield Displays Using
Region Based Non-Linear Image Warping

HNoknagyunk: Vamsi Kiran Adhikarla,
Holografika + Pazmany Peter Catholic University,
Faculty of information Technology (BeHrpusi)

CyTb: AelwéBbIn cnocob reHepaumm 601bLIOro
KO/IMYeCcTBa pakypcoB U3 HeEOObLLOIO
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View Synthesis for LFD

Lightfield Displays: nemo HoMep pa3
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Lightfield Displays: nemo HoMep ABa

‘_L View Synthesis for LFD
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View Synthesis for LFD

Lightfield Displays

Optical modules

GRAPHICS & MEDIA LAB
VIDEO GROUP

l‘l&\ 1\

/

J

MpuHUMn paboTs! Lightfield-ancnnees

X&\\ \X Holographic screen
.
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View Synthesis for LFD

Lightfield Displays: cBomncTtBa

[penmyuwectsa Lightfield-aucnnees:

= bosibllee KoOMM4ecTBO paKypcoB

= bonbwmnn yron o63opa (ogHa view-30Ha)
= [1NaBHbIM Nepexon Mexay pakypcamu

HenoctaTku:
Te Xe, UTO U Y aBTOCTEepPEeOoCKONNYEeCKnxX ANCNIeEs,

TOJIbKO eLle cepbe3Hee
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View Synthesis for LFD

[pennoXXeHHbIN anropuT™

GRAPHICS & MEDIA LAB
VIDEO GROUP

=N N =l N | -
Input images
" - o :.
Sparse disparity
estimation

5 ol

WETge
calculation

Warping and
blending

ﬁ
=5 = 'l '
Synthetic
images
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View Synthesis for LFD

Disparity Estimation + Warp Calculation

GRAPHICS & MEDIA LAB
VIDEO GROUP

Sparse Disparity Estimation:
= SURF

= | OYKM COMNOCTABNAKTCA CKBO3b
BCE paKypChl

Warp Calculation:
= [puanrynaumsa JenoHe — triangular mesh

= [lonoXeHne TOUYKN B MPOMEXYTOUYHOM paKypce —
NINHENHAs KOMBUHALMA KOOPAUHAT B UCXOAHbIX paKypcax

= [IN9 Ka)Kaoro TpeyrosibHMKa BbIYNCISETCSA IMHENHOE
npeobpa3oBaHue
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View Synthesis for LFD
Warping and Blending

Warping:
bukybunyeckas nHTepnonauus AByx
COCeHMX NCXOAHbIX PaKypCoB

CMewmnBaHume:
JINHENHAsA KOMOMHaUMA pe3ynbTaToB
NHTEPNONALMN UCXOAHbIX PaKypcoB

JKCTpanonsaumns:
BCE BblYMCNEHUS BbINOSTHAOTCS
No ABYM KpanHUM paKypcam
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View Synthesis for LFD

Pe3ynbTaThbl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

Pe3ynbTaTbl aBTOPbl NPEACTABU/IN YXKACHO

(g) () @) ) (k)
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View Synthesis for LFD

Pe3ynbTaThl (2)

Ho npob6nieMbl nokasanm XopoLuo

dparMeHTbl CreHepMPOBAHHbLIX MPOMEXYTOUYHbIX PaKypCcoB
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View Synthesis for LFD

BbiBOAbI

J10CTOUHCTBA:
= Jlyywe, yem DIBR

= HU3Kasa BbluMCAUTENBHASA CNOXHOCTb
(aBTOpbI COBMpAIOTCA AOBECTU A0 peanTanMa)

HepocTtaTKu:

= Ghosting n otcyTcTBMe 0bpaboTkn obnacreun
nepekpbITUs

= ApTedakTbl NPU HN3KOMN NAOTHOCTU OCOBbIX
TOoYeK
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= A Human Visual System-Based 3D Video
Quality Metric

= Advanced Histogram Matching

= A Stereoscopic Content Analysis System
with Visual Discomfort-Aware

= View Synthesis for Lightfield Displays
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i JlnTepatypa (2)
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JTabopaTopuns KOMMNbIOTEPHONLE
i rpadukn U MynbTuMeama

Buageorpynna — 370:
= BbINYCKHMKW B acnuUpaHTypax
AHrnum, ®paHummn, LLiBenyapum
(B Poccnn B MI'Y n UMM mm. Kengpliwa)

= BbinyckHMKaMuM 3alLmLLEeHbl 5 ancceptauni

= Hambonee nonynsipHble B MUpe CpaBHEHUS
BUEOKOOEKOB

= bonee 3 MUNIMOHOB CKaYaHHbIX DUILTPOB
06paboTKn BUAEO
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