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Bitstream
(4K EL) Entropy Inverse Transform, T
Decoding & Quantization N
= HEVC 7|2 ZH|0|C|0f 5= &4 p
A
ol % = N Intra N Filters
= SHVC 7|8 ZXO|C|0f S22t B4 Prediction >D | (o8F. 5A0 & ALF)
= Multilayer-vWC Z|gt X D|C|0 B3 dhAl | v | y Video
Up-Sampling "™ Inter | Decoded (2D, 4K).
s R« Prediction Picture Buffer g
............................. % |
Bitstream
(2K BL) Entropy Inverse Transform, LT Video
Decoding & Quantization N Y (3D, 4K)
e
v Y
" Intra Filters
Prediction ’E,? (DBF, SAO & ALF)
v : Video
Inter | Decoded (2D, 2K),
Prediction Picture Buffer g
........................... : [
2-Layer VVC 2 AN OICINH L2 #4 &
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Multilayer-VVC & A|ZF C| A A4

< SHVC2| multilayer VVC2| & H|1l

= ALF (Adaptive Loop Filter), LMCS (Luma Mapping with Chroma Scaling), IBC (Intra Block Copy) 7|= 7}

= DHEH W o5, =t ZH o5, Het 3 SXtet, QIR E A, AERLD 3Y S0 B2 7|&0] F7HE

LS

SHVC Multilayer VVC
CTU size « Maximum 6464 « Maximum 128128
Block >
SR Tree CU | CTU — Quad tree CU  Partitioning into quad tree(CU) from CTU
partitioning structure PU |CU > 8 modes PU |, b titioning into multi-type (binary/temnary) tree(CU) from CTU
TU | CU — Quad tree PU 9 P yremary

« DC, Planar, 33 directional DC, Planar, 65 directional modes, 20 directional wide-angle mode,

Intra prediction

mode, 3-MPM 6-MPM, MRL, PDPC, ISP, MIP, CCLM 3 modes
AMVP mode + AMVP + AMVP, SMVD, AMVR
Inter Merge mode + MERGE/SKIP « Affine MERGE, SbTMVP, CIIP, HMVP, MMVD, GPM, regular MERGE
prediction | Sample refinement - BDOF, PROF

Mv refinement i + DMVR

In-loop filter « SAO, DF « SAO, DF, ALF, LMCS
- DCT2, DST7, DST 8, DCT7 and DCT8 with MTS

Transform - DCT2, DST7 . LFNST. SBT
Quantization » Unary quantizer « Two quantizers with dependent quantization

« Multi-hypothesis probability update model
« Selection of probability model
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Multilayer-VVC & A|ZF C| A A4

<« YUHO|C|o] B33}7| B E H| D YW
= & A
o 7|E27%: 1920x1080@60p (ZHH A
o SFMZIZ: 3840x2160@60p (24
. BT

— 2X[0f: Constant QP 2 E (22, 27, 32, 37 471 X| QPE £=23})
— GOP #*Z: Random Access T+Z / Intra 7| = 64 frame

= HEVC: HM-18.0 O| 2%t A |7t E&E =7

=  SHVC: SHM-12.4 0|83} A|Zt EXtE =X
=  VWC:VIM-10.0 O| 3%t A7t BRI E &7
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A0 X|25t7| /s MPEG-DASH &3 7|5 37t

HEVC/SHVC
VideolL VideoL Eneoder | VideoL ES | MMT/ROUTE ATSC 8.0
» » Packager Signaling
2160@60p 2160@60p (Enhancement (UHD Service) o S
Layer)
A
VideoR’
SO 1080@60p L
Capture . . .
VideoR N Sub?f/rg)plmg VideoR E:@/ger VldeoFi S S
2160@60p 1080@60p | (Base Layer) MMT/ROUTE ATSC 8.0 MMTP/ROUTE
Packager Mux >
. (FHD Service)
Audio MPEG-H/AC-4 . N
Encoder Audio ES
| mPec-pasH MPEG-DASH | | MPEG-DASH
"l Segmenter i Server ”
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< YNO|C|o R237| = (H|AAZ)
= VEI Encoder8| 8% AA|7t 23171 XX S
= HEVC/SHVC =23t AE& 89l 2315t YUV Fat2 2 2 H VEI off-line encoding
= HEVC/SHVC/VEI AEZ 9l QC|Q AEZIOZHF MPEG-DASH AE 2 MM

DASH 2|8t SHVC, VEI AEc|Y MHHIA 213H
MOV File |
(Left) YUV420 File SHVC  [Es File : VideoL ES
> - » Encoder - ' >
Videol (EL) Videol
2160@60p
Y
VEI ESFile | VEI ES A
Encoder |vg| '
MOV x TS File TS MPEG-DASH MPEG-DASH MPEG-DASH
TS Mux L, >
Reader ! Parser Segmenter Server
MOV File ;
(Right) YUV420 File | subSampling ESHVg ES File i VideoR ES
> » » ncoaer ! > >
VideoR (1/2) (BL) | VideoR i
2160@60p
PCM File M/F;\%C:H ES File Audio ES .
Audio £ Audio ' q
48KHy ncoder
HIAAIZE | & A2
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<~ YHMojC|o =237 =
= OTT % OTA AH|AE SA|0| X|&5tH7| ?|6lf MPEG-DASH &% 7|5 7}
= AA|IZFVEI E33 H2| & £

. YT iUl 23 m g He

—_

VideoL ES HEV%/SH\(.;C/VVC /—{—\ VideolL 2D Video

> ecoder > > >

(D) 2160@60p 2160@60p

ATSC 3.0 R/F
> ATSF’SFS'O »|  ATSC 3.0 L
: Parser jm=====fecee-.
Receiver ] :
VEIES | VEI [
': Decoder I
|
] Framerate
T' Conversion
e &
5 4 Renderer
VideoR ES HDE:EO/X:P ! UpSampling | VideoR 3D Video
®L) l (x2) | 1080@60p 2160@60p
1 ]
MPEG-DASH MPEG—-DASH MPEG-DASH o , /2160@60p
Client > Parser
MPEG-H/AC-4 Audio 2D Videok
Audio ES Decoder 1080@60p
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<+ MPEG-DASH Client £%t
= OTT = 7|15 X[ &2 2/6H MPEG-DASH Client £}
=  MPEG-DASH Parser& S|, =4l =l MPEG-DASH SegmentZ £ O|C|0| AE&Z F=

< VEI C|3A G §g
= VEI 523} g5 0|+
o HAE A|AH: OIEl j5-12600 CPU (6core, 12thread, 3.3GHz)
o HAIZHVEILIZE 45 58 21k o 15fps §= (48 Ol £k o ER)

o O™ O|f7: VEI L|2Y & crash 2Mst= 427t US
= VEI £33} intra/inter 7| 23 0|4
e HEVC/SHVC H|C| 2 intra 7|2} LX|A|FAM 253}
— channel zapping time Z| X 2}0| 22

e DASH AEZI MM Ol Al CHH O| A VEI access unitO| intra@l X| inter@! X| 2018t &= Q=
HI EH J.L|9_
o H
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o AalFE e =3 ol o|A (DCI QIE{h{|0|A) N =3}
= S2H0§Z! DeckLink Extreme 12G £ E£ 0|£23}0] DCI QI E{ 0| A
e dual-link SDI QIE{H 0| A (Er%’%'“/ooﬂ'M ZE TE)
o HDMI 3D QIE{I{|0| A (frame sequential / side-by-side / top-and-bottom)
- Y IiE XA 3D FY 2E
1920x1080@24Hz 3D (=%} =t9l)
1920x1080@30Hz 3D (AH AlO 2= X|QSICHD £|0f QIOL AS TY)
IMOICIY S=2217| 3D S350 == HEt 7|5 =7t (FRC)
60Hz > 24Hz (2/5)
60Hz > 30Hz (1/2)
e 59.94Hz > 23.98Hz (2/5)
e 59.94Hz > 29.97Hz (1/2)
e 30Hz - 24Hz (4/5)
e 29.97Hz > 23.98Hz (4/5)

0

[
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< custom URI Scheme M &
= http://www.naver.com: http7} URI Scheme (official URI Scheme)
= kakaolink://sendurl?msg=helloworld: kakaolink”t URI Scheme (custom URI Scheme)
< custom URI Scheme S &
= Android, iOS, Windows & OS2 £ custom URI Scheme S& 75
= WindowsOl| M= AFEAT Z2 3= X[ [ RegistryOi| custom URI Scheme= &%
o 717t MX| Al kakaolink URI Scheme2 Registry0ll S5
2 FIE| 0| £ OTT AH|A TO|X| T4 the
= O & £0{ km3ddashE& custom URI Schemel Z AI2% 42
= X g3 F of2fef 40| 4-d
e km3ddash://dash-server-address/contents/test.mpd
= &7 g 35 =S=otH
e km3ddash custom URI Scheme0f| S& = Mainto| A3l

o Al u_|.0|o| 0§ 7 H == £ ‘dash-server-address/contents/test. mpd’ =X} € 0| ™ &
o &7 FAEFH OTTE HO|C|0 DASH 2EF =4 B TS
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http://www.naver.com/

715 258 BIAEHE 75 % 45 o}

HAEHE /9
= YNDO[CY BR=3tY

= 7HH*=0|E CMS

ATSC 3.0 Scheduler

= ATSC 3.0 Transmitter
= RN0|C[o 523217

% L Zi=
%* 7|o oo

= UHD 3DTV
75| .= 0| E MPEG-DASH
CMS Internet i 2D/3D
\_/\f)/ U H0ICIOf iCS
5330
MPEG-DASH //
ATSC 3.0 ;Eé
SIHOoICIA Scheduler [%
$§§I’j| MMTP/ROUTE‘ o STL-TP ]
Tx

13 KaiMedia






