O630p cTaHpapTa

E H.265/HEVC

MakcuM KonMMHUYEHKO

Video Group
CS MSU Graphics & Media Lab



= BBegeHue
« MpuHUMN paboTbl BUAeoKoaekKa
= CTaHaapTbl OKaTua BUAEO

= HoBoBBeaeHusa ctaHaapTa H.265
= Oxatune 3D Bmpaeo
= 3aK/l0YeHume

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


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

i [IpobnemMa coxatus Bnaeo

1920x1080 @ 25 fps, RGB24 = 150 Mb/c

Ncnonb3yeTcs n3bbITOYHOCTD:
= [lpoCTpaHCTBEHHaq
= BpemMeHHas
= LIBeToBoro npocrpaHcrtea RGB

CS MSU Graphics & Media Lab (Video Group) 3
www.compression.ru/video/
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i CTpyKTYpa BUOEOMOTOKA

Twunbl KagpoB.:
= [ — COKaTble He3aBMCMMO
= P — co ccbinkoun Tonbko Ha3an
= B — C 3aBMCMMOCTbIO OT ABYX KaapoB

CS MSU Graphics & Media Lab (Video Group) x264. Algorithm Overview 4
www.compression.ru/video/ http://veetle.com/images/article/ipbFrameSequence.jpg
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[pocTenwnm BMAEOKOAEK
OnucaHune

= CxkaTtue I-kaapos
= [TobnoyHoe AOKIT
= KBaHTOBaHue
= RLE

= KoOMneHcauna ABMXXEeHUS
= OKaTue MexKaapoBOU pa3HULbl
= DHTPONUMHOE KOANPOBaHME

CS MSU Graphics & Media Lab (Video Group) 5
www.compression.ru/video/
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i Cxema BMAeoKoAepa

GRAPHICS & MEDIA LAB

BxopaHoi

BuaeocurHan

Paspenen
Ha Bnoku

anaBneHme I Ynpasnaoume gaHHble

Kogepom

—_—,— e —_——

KoavpoBaHHbLIA
BUOEONOTOK

KeaHTOBaHHbIE

MpeobpasoeaHue, CoathULAGHTL

OHTponuiiHoe

macluTabupoBaHue
N KBAHTOBaHWe

KogupoBaHue

I 3 BHyTpuKkagpoBasi BHyTpuKagpoBoe
| OLEHKa I ) npeackasaHne
I MacwrabupoeaHve
- _V 1 o6paTHoe
« BuiGop npeobpasoBaHue
i OueHka Io_n_> KomneHcaums I_l_m pesma
OBWXEHWs ABVDXEHUS npe/ckasaHus *
A Kagposblr | [eBnokupytoLnii
6ydep thunbTp

[aHHble BHYTPWUKaApOBOTO NpeAcka3aHns

BeKTOphI ABWXKEHWA, CNUCOK ONOPHbIX KaapoB

CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/

http://commons.wikimedia.org/wiki/File:H.265.png
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= BBegeHue
= [1puHUMN paboTbl BUAEOKOAEKa
« CTaHaapTbl OKxaTua BUAEO

= HoBoBBeaeHusa ctaHaapTa H.265
= Oxatune 3D Bmpaeo
= 3aK/l0YeHume

CS MSU Graphics & Media Lab (Video Group) 7
www.compression.ru/video/
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1983-1996

i CTaHpapThl OKaTusa BUAEO

= H.261 (1983)

» Obuwas KoHuenums
= I/P-kappbl
= MakcmManbHoe pa3pelleHne 352x288

= MPEG1 (1992)

= B-Kkaapebl
= [lonynukcenbHasa ToyHocTb ME

= MPEG2 (1996)

CS MSU Graphics & Media Lab (Video Group) 8
www.compression.ru/video/
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1998-2013

i CTaHpapThl OKaTusa BUAEO

= MPEG4 (1998)
= H.264/MPEG4 Part 10 (2003)

= H.265/HEVC (2013)
= ®eBpanb 2012: MonHbIM NPOEKT CTaHAapTa
= Mionb 2012: TpoeKkT MexayHapoaHoro ctaHaapTa

= AHBapb 2013: OKOHYaATENbHbIV NPOEKT
MexayHapoaHOro CtaHaapTa

= Anpenb 2013: MexxayHapoaHbI CTaHaapT

CS MSU Graphics & Media Lab (Video Group) 9
www.compression.ru/video/
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i H.265/HEVC

PaspabaTbiBaeTcs Joint Collaborative Team
on Video Coding (MPEG n VCEG)

[1IpUHATME CcTaHaapTa HaMedeHo Ha 2013 roa

[NaBHas Uenb — yMeHblueHue butpenta Ha 50%
No cpaBHeHUtO ¢ H.264 npu TOM Xe Ka4yecTBe

CS MSU Graphics & Media Lab (Video Group) 10
www.compression.ru/video/
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i Pa3paboTka ctaHaapTa

1. Call for Proposals
2. OueHKa npeaoXXeHnu
3. Co3paHue BepudmnKaLunMoHHON MOAENM

4. WITepaumun pasBuUTuUa Moaenu
= [eHepaumsa NpoeKkToB CTaHAapTa
= HoBble Bepcnn mogenbHoro O

5. [IpUHATHME MeXAyHapOoAHOro CtaHaapTa

CS MSU Graphics & Media Lab (Video Group) 11
www.compression.ru/video/
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HEVC Call for Proposals

TecToBble NocsieaoBaTe/IbHOCTU

GRAPHICS & MEDIA LAB
VIDEO GROUP

Class Bit Rate 1 Bit Rate 2 Bit Rate 3 Bit Rate 4 Bit Rate 5
A: 2560x1600p30 2.5 Mbit/s 3.5 Mbit/s 5 Mbit/s 8 Mbit/s 14 Mbit/s
B1: 1080p24 1 Mbit/s 1.6 Mbit/s 2.5 Mbit/s 4 Mbit/s 6 Mbit/s
B2: 1080p50-60 2 Mbit/s 3 Mbit/s 4.5 Mbit/s 7 Mbit/s 10 Mbit/s
C: WVGAp30-60 384 kbat/s 512 kbit/s 768 kbit/s 1.2 Mbit/s 2 Mbit/s
D: WQVGAp30-60 | 256 kbit/s 384 kbit/s 512 kbit/s 850 kbit/s 1.5 Mbit/s
E: 720p60 256 kbat/s 384 kbit/s 512 kbit/s 850 kbit/s 1.5 Mbit/s

= 6 Knaccos, 5 GUTPENTOB AN KaXXAoro Kiacca

= Knacc E — BnaeokoHpepeHunm

K. McCann et al., “Video coding technology proposal by Samsung 12
(and BBC),” in Documents of the first meeting of JCT-VC, 2010

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

OrpaHn4yeHuns

= OrpaHM4yeHns Ha CTPYKTYpy BMAEOMNOTOKA
= Be3 nepeynopsgouvBaHusa KaapoB B AeKoepe
= [lepeynopsaaoumBaHue He 6ornee, 4eM Ha 8 Kaapos

= OrpaHnyeHuns Ha Npouecc KoAUPOBaHUS
= OTCyTCTBME NpenpoLeccnHra
= OTCyTCTBME NOCTNPOLIECCUHIa BHE AeKoAepa
= [1OCTOSAHHbIN KO3 PULIMEHT KBAHTOBAHUS
» OTCyTCTBME MALWUMHHOIO 06y4yeHus

CS MSU Graphics & Media Lab (Video Group) 13
www.compression.ru/video/
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HEVC Call for Proposals

TpeboBaHus

YyacTHUK 06513aH NpeaocTaBUTb:
= BruTOBbLIN NOTOK (3aKOANPOBAHHOE BUAEO)
= VicnonHuTtenbHbI hann aekoaepa
= Bbixoa aekopepa B popmatax YUV n AVI

CS MSU Graphics & Media Lab (Video Group) 14
www.compression.ru/video/
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Cy6bbEKTUBHOE TECTUPOBAHNE R
MeToanka R

Reference Video Test Video

25 10's 2s 10's 55 (TOT = 295)
Double Stimulus Impairment Scale (DSIS)

s Reference — Bnageo oo cxatums

= [est — Bce npeanoXxeHuda + BUAEO A0 CKaTu4
+ 2 pa3a onopHble pe3synbTtaTthl (H.264)

CS MSU Graphics & Media Lab (Video Group) K. McCann et al., “Video coding technology proposal by Samsung 15
www.compression.ru/video/ (and BBC),” in Documents of the first meeting of JCT-VC, 2010
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Cy6beKTMBHOE TECTUPOBAHNETE
Ycnosus

= 3 nabopatopumn, 850 yenosek, 4200 Bnaeo
= OAQMHaKoBble YCTPONCTBA OTODpaXXeHus
= [1OCTOSIHHAA LUBETOBas TeMnepaTypa OCBELLEHUS
= HensmMeHHada MeToauka

= OueHka no 11-6anbHou Wwkane

CS MSU Graphics & Media Lab (Video Group) 16
www.compression.ru/video/
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CybbekTUBHOE TECTUPOBAHUNE R
PesynbTaThl o

[Ba xyawwux pesynbtata — H.264/AVC

CS MSU Graphics & Media Lab (Video Group) K. McCann et al., “Video coding technology proposal by Samsung 17
www.compression.ru/video/ (and BBC),” in Documents of the first meeting of JCT-VC, 2010
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H.265/HEVC

HoBoBBeaeHUS

Adaptive Nelgglellc 64x64 to 8x8
loop filter adaptive

(ALF) offset (5SAO) | ©0ding unifs

Internal bit
depth
increase (IBDI)

Intra
prediction (35
modes)

Residual
quad-iree

Adaptive Large-size
motion vecior transforms
prediction (32x32 1o 4x4)

Tiles &
wavefronts

CS MSU Graphics & Media Lab (Video Group) K. McCann et al., “Video coding technology proposal by Samsung
www.compression.ru/video/ (and BBC),” in Documents of the first meeting of JCT-VC, 2010

GRAPHICS & MEDIA LAB
VIDEO GROUP

18
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‘L CopaeprkaHue

s BBegeHue

= HoBoBBeaeHusa ctaHaapTa H.265
« CTpyKkTYypa AeneHuns Ha 6/10ku
= Sample Adaptive Offset

s CxkaTtume 3D Buaeo
s 3aKJlloueHune

CS MSU Graphics & Media Lab (Video Group) 19
www.compression.ru/video/
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Pa3buneHune Ha 6r10kn
[MpuMepbl NpeanoXXeHum

= PaspgeneHne kBagpaTHOro 6510ka nNpsiMon
s Bonbwoun obbem AOMOJIHUTEJIbHbIX AdHHbIX

= OueHka UCnonb30BaHHOro pasbuneHuns
Ha CTOpOHe Aaekoaepa
= HMKaknx AONOAHUTENbHbIX AAHHbBIX B MOTOKE
= HeBO3MOXXHO rapaHTUpOBaTb TOYHOCTb OLIEHKHU
= YBenn4yeHue CNoXHOCTU aekoaepa

CS MSU Graphics & Media Lab (Video Group) 20
www.compression.ru/video/
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Pa3bueHune Ha 6noku B HEVC &
i CTU & CU

= Coding Tree Unit (CTU)

= D/IEMEHT PaBHOMEPHOWN CETKU

= Kaxxabin CTU — KOpeHb KBaapoaepeBa

= Pa3mep onpegengetcd napameTtpoM Largest CU
= Coding Unit (CU)

= JJIEMEHT KBaapoaepeBa

= AHanor Makpob1okKoB

« Pazmep 3aBucnT OT napameTpa Maximum
Hierarchical Depth

CS MSU Graphics & Media Lab (Video Group) 21
www.compression.ru/video/
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PazbueHune Ha 6nokn B HEVC®
PU with AMP

GRAPHICS & MEDIA LAB
VIDEO GROUP

Prediction Unit (PU)

= bnok ansa sbibopa npenckasaHus

= MakcMManbHbI pa3Mep paBeH pa3Mepy
cooTBeTcTBytowero CU

Skip

22222

22222

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

CS MSU Graphics & Media Lab (Video Group) II-Koo Kim et al., “"Coding efficiency improvement of HEVC using 22
www.compression.ru/video/ asymmetric motion partitioning,” in JEEE Symposium on BMSB, 2012
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Pa3zbuneHune Ha 6,10Kku

GRAPHICS & MEDIA LAB

Bbivrpbi oT AMP

Sequence name : bluesky
Used metric : SSIM
Used colorplane : Y-YUV

Video properties : 1920x1080 @ 25 fps, 217 frames

hevc, normal Wl hevc, amp_off

RD quality graph

N -
_fp—

o

4000 5000 6000

Real bi?rate. kt;/s

9000 10000 11000 12000

2NxnU

2NxnD nLx2N nRx2N

CS MSU Graphics & Media Lab (Video Group)

II-Koo Kim et al., “"Coding efficiency improvement of HEVC using 23
www.compression.ru/video/

asymmetric motion partitioning,” in JEEE Symposium on BMSB, 2012
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PazbueHune Ha 6nokn B HEVC’

TU
Transform Unit (TU)
= bnok ana AOKIT
= MakcMManbHbI pa3Mep paBeH pa3Mepy
cooTBeTcTBytowero CU
2N N 2N N/2
N . . N/2
2N 2N
2 3
transform unit size flag =0  transform unit size flag = 1 transform unit size flag =0 transform unit size flag = 1
(@) 2Nx2N, 2NxN, Nx2N, NxN case (b) 2NxnU, 2NxnD, nLx2N, nRxN case
CS MSU Graphics & Media Lab (Video Group) II-Koo Kim et al., “"Coding efficiency improvement of HEVC using 24

www.compression.ru/video/ asymmetric motion partitioning,” in JEEE Symposium on BMSB, 2012
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‘L CopaeprkaHue

s BBegeHue

= HoBoBBeaeHusa ctaHaapTa H.265
= CTpyKTYypa aeneHust Ha 6110Ku
= Sample Adaptive Offset

s CxkaTtume 3D Buaeo
s 3aKJlloueHune

CS MSU Graphics & Media Lab (Video Group) 25
www.compression.ru/video/
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Sample Adaptive Offset

BBeaeHue

= SAO — cnocob yMeHbLUEHUS UCKAXKEHNU
Ha rpaHnuax obbLeKkToB

= B cxeme kopeka pacrnosioxeH rnocre dunbTpa
yaaneHnst 6104HOCTU

= [1Be cocTtaBHble YacTu: Edge u Band Offset

. e e et S
BO | . OFF; |

IR A A N A M (5 s e s e e
HN N N S O I O

I 0 A S G
-----4----4-----5____:;- ______________ I-E-G-t____-l____:t._e.F:F-__-%__-
----- LCU boundary

CS MSU Graphics & Media Lab (Video Group) Chih-Ming Fu et al., “"Sample adaptive offset for HEVC,” 26

www.compression.ru/video/ in JEEE 137 International Workshop on MMSP, 2011
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Sample Adaptive Offset
Edge Offset

c o (o c
Category Condition
1 C < 2 neighbors
2 ¢ < 1 neighbor && c == 1 neighbor
3 c > 1 neighbor && ¢ == 1 neighbor
4 c > 2 neighbors

[na KaXkaoro Knacca BblUUCNAETCA cpefHee 3Ha4yeHume
pa3HnNLUbl MeXAay UCXoaAHbIM U BOCCTAHOBJIEHHbIM CUI'HAJ1IaMH

CS MSU Graphics & Media Lab (Video Group) Chih-Ming Fu et al., “"Sample adaptive offset for HEVC,” 27
www.compression.ru/video/ in JEEE 13 International Workshop on MMSP, 2011
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Sample Adaptive Offset
Band Offset

= Bbluncnsercs cpeaHee 3HayeHue owmnbKu
0719 AMana3oHOoB 3HaYeHUN nukcenemn

= [1n9 Knaccmukaumm ncrnosb3ytoTcs
5 cTapwimnx 6UT 3Ha4YeHUs nukcens

= OwKnbKa CTpeMUTCA K HYO NpU YBENTNYEHUN
ymcna nNuKcenen n3 AaHHOro aAnanasoHa

0 | | | |max|

second group first group second group

CS MSU Graphics & Media Lab (Video Group) Chih-Ming Fu et al., “"Sample adaptive offset for HEVC,” 28
www.compression.ru/video/ in JEEE 13 International Workshop on MMSP, 2011
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Sample Adaptive Offset

GRAPHICS & MEDIA LAB
VIDEO GROUP
Pe3synbtaThl (1)
HE-RA | HE-LD | LC-RA | LC-LD
Anchor : JCTVC-D600 VBD- | YBD- | YBD-  VBD-
rate rate rate rate
(%) (%) (%) (%)
Traffic -1.4 -1.5
Class A |PeopleOnStreet -1.5 -2.3
2560x1600 [Nebuta -0.8 -2.8
SteamlLocomotive | -0.9 -3.2
Kimono -0.5 -0.9 -0.9 -3.2
ParkScene -0.7 -1.6 -1.0 -2.8
ClassB I ctus 16 | 21 | 23 | 34
1080p -
BasketballDrive -1.1 -1.8 -2.1 -3.4
BQTerrace -3.7 -4.0 -5.5 -5.4
BasketballDrill -2.4 -3.9 -2.3 -4.1
Class C BQMall -1.4 -2.7 -1.4 -3.2
WVGA  |PartyScene -0.9 -2.0 -0.3 -2.1
RaceHorses -0.8 -1.0 -2.2 -2.7
BasketballPass -0.5 -1.0 -0.8 -1.9
Class D |BQSquare -2.7 -3.4 -1.2 -2.2
WQVGA |BlowingBubbles -0.6 -1.3 0.1 -0.7
RaceHorses -0.6 -1.3 -1.3 -2.1
Vidyol -2.7 -2.7
ClassE K idvos 45 6.2
720p -
Vidyod -1.1 -2.6
All -1.3 -2.2 -1.8 -3.0
Summary |Encoding Time (%)]| 100 100 100 99
Decoding Time (%)] 103 103 101 101
CS MSU Graphics & Media Lab (Video Group) Chih-Ming Fu et al., “Sample adaptive offset for HEVC,” 29

www.compression.ru/video/ in JEEE 13 International Workshop on MMSP, 2011
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Sample Adaptive Offset

Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

heve, normal Il hevc, sao off

RD quality graph

0585
0.580 . ﬂ
0.975
- I-:l. Y]
=
[7p]
() 0.985
0.596D
0.955
0.950
4000 B0 2000 10030 12000

Real bitrate. kb/s

Seguence name : bluesky
Used metric : SSIM
Used colorplane : Y-YUV

Video properties : 1920x1080 @ 25 fps, 217 frames

CS MSU Graphics & Media Lab (Video Group) 30
www.compression.ru/video/
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‘L CopaeprkaHue

= BBegeHue

= HoBoBBeaeHusa ctaHaapTa H.265
= Cxxatue 3D Buaeo

= 3aK/loYeHume

CS MSU Graphics & Media Lab (Video Group) 31
www.compression.ru/video/
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BBepneHue

i Cxatue 3D Bunaeo

= [IpocTeniume BapuaHThbl:
= OKMMaTb KaXabl pakypc OTAENbHO
= O6beanHATb BCE paKypCbl B OAMH MOTOK

= PaclumpeHusa ctaHaapToB:

= H.264/AVC — MVC (2009)
« H.265/HEVC — MV-HEVC (2014)

CS MSU Graphics & Media Lab (Video Group) 32
www.compression.ru/video/
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Call for Proposals

‘_L Paclumnpenmne HEVC

Joint Collaborative Team on 3D Video Coding
Extension Development (JCT-3V)

m [eCTOBble Noc/enoBaTebHOCTU:

= ChbeMKa U CMHTEe3UpPOBaAHHbLIE
= 1920x1080 n 1024x768

s [1ByXpaKypcCHble N TpexXpaKypCHbIE
= [ecTtoBoe obopyaoBaHue:

= 46” Hyundai S465D polarized stereo monitor
= 52” Dimenco BDL5231V autostereo monitor

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

CxeMa KoaMpoBaHUS

GRAPHICS & MEDIA LAB
VIDEO GROUP

base
view

2" dependent
view

1% dependent
view

---->» temporal prediction —» inter-view prediction

CS MSU Graphics & Media Lab (Video Group) Jakub Stankowski et al., “Multiview HEVC — experimental results,” 34
www.compression.ru/video/ in Documents of JCT-VC meeting, Geneva, 2011
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PaclumpeHne HEVC

Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

Performance of multiview HEVC compared to simulcast HEVC (HM 3.0)

1t dependent view 2"d dependent view
YBD-rate ©°°  VBD-rate YBD-rate oD VBD-rate
rate rate
-22.7 -16.6 -21.8 -46.6 -42.0 -41.8
-36.6 -37.3 -31.9 -64.2 -64.7 -63.5
-50.2 -52.9 -51.9 -73.2 -75.6 -74.6
-52.9 -54.1 -54.3 -78.3 -79.1 -79.2
Kendo = [ESEK: -14.3 -19.3 -51.8 -46.1 -48.0
-30.4 -25.6 -27.3 -51.5 -47.8 -50.7
-36.3 -32.2 -33.0 -52.1 -48.7 -49.5
-16.0 -13.8 -15.3 -50.3 -45.7 -46.9
Overall = [EEEYW -30.9 -31.9 -58.5 -56.2 -56.8
CS MSU Graphics & Media Lab (Video Group) Jakub Stankowski et al., “Multiview HEVC — experimental results,” 35

www.compression.ru/video/ in Documents of JCT-VC meeting, Geneva, 2011
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PaclumpeHmne HEVC

KoanpoBaHue KapTbl ryouHbl

= KapTa rnybuHbl 3aHmMmaeT 10-20% noToka
Npu CKaTun BMecTe C BNaeo

= JTO 3HaYEHME MOXHO COKpPaTUTb, NepeaaBas
YMEHbLLEHHYO KapTy r1ybuHbl

= [1pn n3mMeHeHnn pasmepa KapTbl rNyOUHbI
MOXXHO YYUTbIBaTb MHPOPMALMIO O TEKCTYpe

CS MSU Graphics & Media Lab (Video Group) 36
www.compression.ru/video/
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PaclumpeHne HEVC

CxeMa KoaAMpOoBaHUS KapT ryouHbl

GRAPHICS & MEDIA LAB

VIDEO GROUP

V Vv
, HEVC ] | HEVC N
l encoder decoder
R
v
e Q
Edge Mask © _,-E
v =
— >
7} (Vp]
M, = 2
o0 Q
> HEVC N N HEVC >
encoder decoder
Dadapt ch-w Dlow DEWDC
CS MSU Graphics & Media Lab (Video Group) Sebastian Schwarz et al., "Adaptive depth filtering for HEVC 3D 37

www.compression.ru/video/ video coding,” in Picture Coding Symposium (PCS), 2012
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PaclumpeHmne HEVC
Adaptive Blur

Dada,pt = (D * G16) . ((1 — A’fv) *Gg) —I—D . (ﬂffv * Gg)

Npes: yBenuunTb OAHOPOAHOCTb KapThl
rMybuHbl, COXpaHUB Ba)XHble AeTanu

CS MSU Graphics & Media Lab (Video Group) Sebastian Schwarz et al., "Adaptive depth filtering for HEVC 3D
www.compression.ru/video/ video coding,” in Picture Coding Symposium (PCS), 2012
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PaclumpeHmne HEVC
Edge Weighted Optimization Concept (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

Low Res High Res
Depth Texture
A AY
DIow \Y

Depth
Mapping
Dspa rse

CS MSU Graphics & Media Lab (Video Group) Sebastian Schwarz et al., "Adaptive depth filtering for HEVC 3D 39
www.compression.ru/video/ video coding,” in Picture Coding Symposium (PCS), 2012
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PaclumpeHne HEVC
i Edge Weighted Optimization Concept (2)

Qe(r,y) - (d(z,y) —dx+1,y)) =0
Qe(x,y) - (d(z,y) —d(x,y+1)) =0
CS MSU Graphics & Media Lab (Video Group)  Sebastian Schwarz et al., “Adaptive depth filtering for HEVC 3D 40

www.compression.ru/video/ video coding,” in Picture Coding Symposium (PCS), 2012
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PaclumpeHmne HEVC

350 Poznan Street 6.8 Poznan Hall2
35.0 P Sk e 36.6 Ak
34.8 e 36.4 S
m 34.6 "” E ’x"*‘ A
L 340 dl o 36.0 A
BZ? 34.0 B 35.8 7
/i roposed — roposed |
5. 33.8 Prop S 356 prop
33.6 JBU upsc. - 1] 3541/ JBU upsc. —+
38 4% full-scale -+ | 392 full-scale -
33.2 : e 35.0 : —
10 : 100 1000 10 : 100 1000
Depth bit rate average [kbps] Depth bit rate average [kbps]
CS MSU Graphics & Media Lab (Video Group) Sebastian Schwarz et al., "Adaptive depth filtering for HEVC 3D 41

www.compression.ru/video/ video coding,” in Picture Coding Symposium (PCS), 2012
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‘L CopaeprkaHue

= BBeaeHue

= HoBoBBeaeHusa ctaHaapTa H.265
= Okatne 3D Buaeo

x 3aK/1loueHue

CS MSU Graphics & Media Lab (Video Group) 42
www.compression.ru/video/
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TectnposaHue HEVC
Pe3ynbTaTthl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

Sequence name : bluesky
Used metric : SSIM
Used colorplane : Y-YUV

Video properties : 1920x1080 @ 25 fps, 217 frames

Bl =254, hd_fast Wl divx, hd_fast hewe, normal

RD quality graph
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TectnposaHue HEVC

GRAPHICS & MEDIA LAB

Sequence name : riverbed
Used metric : SSIM
Used colorplane : Y-YUV
Video properties : 1920x1080 @ 25 fps, 250 frames
Bl =254, hd_fast Wl divx, hd_fast hewe, normal
RD quality graph
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TectnposaHue HEVC

T
Sequence name : sunflower
Used metric : SSIM
Used colorplane : Y-YUV
Video properties : 1920x1080 @ 25 fps, 500 frames
Bl =254, hd_fast Wl divx, hd_fast hewe, normal
RD quality graph
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2000 3000 400D 5000 B0 700D 2000 2000 10000 11060 12000
Real bitrate. kb/s
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TectupoBaHune HEVC
PesynbtaThl (4)

GRAPHICS & MEDIA LAB
VIDEO GROUP
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