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20133 10| =37t &== High Efficiency Video
Codlng (HEVC) 0]% ISO/IEC MPEG (JTC 1/SC 29/WG
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ZAdot 2015H 108 1At 2|9E ARICZ HTIK| 7H
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SHH| REMICH HIC|Q 25351 BES 2|t Call for Evidence,
Call for Proposals S92 BEZ&E3H 52501 Col A7HSHC
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II. JVETOI JEH‘IlIZH HlEIQ ggl- 7| I‘__I.l.

2.1 JVET 2|9| 53

2013 HEVCE| & £Z2M1]0] =& 0|= ISO/IEC
MPEG (UTC 1/SC 29/WG 11)2 20144 10€ H[110

At MPEG BZE3} 2|98 ARQ=Z XM|H] HIHR R &3
3t 7|9 BE MPS fIst XM HID R 253KFuture
Video Coding, FVC) & i =25 A|ZSHCE K|110Xt
MPEG HZEa} 2(20lM == 7 70 7|22 XiM|t] H|E L
2o3t BE HFO oot Y2 7Btz FVC 7| EMS

ot OES 440 HIH =2 TH|IZ ARSI, 111K} 2
9olM= FVC HE /LS ot 27ARY =0 EME &

OFACE. H[112%¢t le OloflM= FVC 7101 thet 2Xt 3&S
ME[CIR, MEE 7I& & oA 7|10M0]| tiet EQIE HA
FVC QA0 CHet A Bl =A{Rt 2lH FVC BE& HES

et HIAE FH Xt QEME LHOIUCE M[113%t 22
OlM= FVC BE 7HL0| &M AR 7| EME oty | ¢
alf Joint Video Exploration Team (JVET)& ITU-T VCEG
(06/‘]6)]_ 3Fﬂ1| 7=lA‘| |- J_l_ FVC 7|A E.I'AHE T'l }‘_I_EO
Z21Z 02 Joint Exploration Model (JEM) & BAmH HF[3]
= % SIQICE O|F B 11k 20| JVET2 20153 10€ A4

b 2|91 A&C=Z 2017 98 AMIEK| 7212] 2|2l Sdl
Standard Dynamic Range (SDR), High Dynamic Range
(HDR), 360" HIC|R 20f0i Tt 7|& EAkat FVC BE T4
IS o5t BAE QA0 CHSH KA} BH=S SHA| XI5 Q)
Ct. ok JVETE SIM7EK| ZIdE FVC BES flet /s 4
£ E AHEY| Qof 20174 4€ Call for Evidence (CfE)
[4]2 Lo, 20173 7€ O[Z2|0 E2|=0|A 7HE|E
119Xt MPEG EZE3t 3]2|0|A Qualcomm, InterDigital,
O 7|1 & 7|H0M MSet & 82| CIE
=2oIALCt.

Samsung &
response0i| CHG

1. XA BILR £33t 71E BTE et JVET 219 &)

MPEG Meeting Date City Re":’/‘;sr:;i:EM
MPEG 113 | 2015.10.19+1021 | Geneva | JEM1.0
MPEG 114 | 2016.2.20-2.26 |SanDiego| JEM2.0
MPEG 115 | 2016526601 | Geneva | JEM3.0
MPEG 116 | 2016.10.15~10.21 | Chengdu |  JEM 4.0
MPEG117 | 2017.1.12-1.20 | Geneva | JEMS5.0
MPEG 118 | 2017.331~47 | Hobart JEM 6.0
MPEG119 | 2017.7.13-7.21 | Torino JEM 7.0

22 JVET 7|5 &&

MPEGZ} VCEGO| JVETE #4ot7| O|F0f| VCEGO
M= HIOR 253t g5 s flot 71X =97t 0|
HX|? ARCH, 201654 2& ITU-T SG 16 VCEG OE
oM HEVCE 7|EIC 2 FIIMQI ES51 £ 0|25t &
S3t 88 A 7|07t LREAUCHE]. 7|20
Me= Large block & transform, Advanced Temporal
Motion Vector Prediction (ATMVP), Overlapped Block
Motion Compensation (OBMC), Linear Model Cross—
Component Prediction (LMCCP), Adaptive Multiple
Transform (AMT), Adaptive Loop Filter (ALF)Q| =715
QI £2 HEVCO| F=7I5t0 All intra (Al), Random access
(RA), Low-delay B (LDB) =710l 22t Y-BD Rate 7|
TO= 6.8%, 10.4%, 8.9%2 £33t &8 is LU
o, 0| 7|52 =&l HMKTA 1.0 EHEC=E JIHE
Ut 20159E 8E0l= HMKTA 2.00] 7= Finer
granularity arbitrary directional intra prediction (67 intra
modes), Multi-Parameter Intra (MPI), Intra Coding
Improvement, Adaptive Motion Vector Resolution
(AMVR), Frame Rate Up—-Conversion (FRUC) mode,
Bi-directional Optical Flow (BIO), Local lllumination
Compensation (LIC), Adaptive Secondary Transform,
Enhanced CABAC (eCABAC) 59| £33} £0| F7t=0f
Al, RA, LDBOIA 2t 10.9%, 17.9%, 14.8%°2| £33t &
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(I 2. RN BICIQ RB3IS 23 JEM HHE 7|Z HEVC he

Random Access £83} 81 2 318 [6])

RA BD-Rate over HEVC [%]

v

0|% VCEGZt MPEGO| JVETZ Z451 20153 10&
JEM 1.00] S7HERICH, O|= Position Dependent Intra
Prediction Combination (PDPC), Adaptive Reference
Sample Smoothing (ARSS), Mode Dependent Non-
separable Secondary Transform (NSST), Affine
Transform Prediction (AFFINE), Quadtree plus Binary
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tree (QTBT) block structure S| 82 E&AIZ Al, RA,
LDB, Low-delay P (LDP) OIA Z+2t 14.2%, 20.8%,
16.7%, 19.9%2 45 &S EULCt 2016 3 =
JHE JEM 2.00{AM= AFFINE, OBMC, De-blocking
Filter (DBF) € 7t2] =& 7|21 Non-MPM Intra Mode
Coding, 1/16 pel Motion Vector Storage AccuracyOil CH
st 7= 7|18 MESIRCH, Al, RA, LDB, LDPOIA 2t
2} 15%, 22.9%, 16.9%, 20.0%2| £33t o8 a2 0|
2RI} 2016E 60| S74E JEM 3.00iA= Exploration
Experiments (EE)2 TIZAH QTBT Block Structure
7} HEVCQ| Quadtree StructureZ CHAIGHH M=
Ct. 7122 AFFINE, BIO, Intra Prediction2] MPM
R, ATMVP, ALF, NSSTOf| CHgt 7tAast 3 70t 37|
64x64 Transform BlockO CHgt Transform Skip (TS) &
0] M=E|0, Al, RA, LDB, LDPOIA 242t 18.2%, 26.1%,
20.7%, 24.1%2| 253t §2 N2 HCH 2016H 11
20l B70= JEM 4.02 QTBTO| CHSH Parameter X1t
NSSTOIAMS] 22t S5 24 XA, NSST 7t SO0l oy
St 7|120| M0, Al, RA, LDB, LDPHIA 22t 19.3%,
27.9%, 21.7%, 25.2%2] 25 40| O|F0{RICt. 2017
H 20| S74E JEM 5.00 M= Decoder Side Motion
Vector Refinement, FRUC, Motion Vector Difference
(MVD) coding, ALFOi| Chst 74, Multiple Direct Modes
for Chroma Intra Coding, Enhanced Cross—component
Linear Model Intra Prediction 2| 7|=& AHEiSIH, Al,
RA, LDB, LDPOIX Zt2f 19.7%, 28.6%, 22.1%, 25.6%
9| Bsst ds = 0|FACE. o 17 29 20| JEM
5.05E= O|F7HA| 7ot JqH SEZ=0f CHolf 12451

AlZfot SHEE RF7| flot ™S oIt 20174
40| B78= JEM 6.0 [7]2 BIO, FRUC, Transform Skip
(TS), In-loop Filtere] 744 SOl CHEt 7|&2 HIECZ Al,
RA, LDB, LDPOlAf 2+2+ 20.2%, 29.1%, 22.4%, 26.1%
ol 235t o8 0| O|FO{ ALt

2.3 JVET 360° H|L|2 7|& &

JVETQ| FVC HZ 7Y I8t 7= M &E0M 360°
HIOQ 2355} 7= OMl 2 Ato= FllE| 1 ULt 360°
HIOQR 233} 7|22 Q7PARICE 30~50%2 HIES &,
VGA FEf 8Kx4K G'é? Zoi X|®, HDR2Z} Wide Colour
Gamut (WCG) 59 Ctefet HIO 2 ZH= E4 X|E, XS
XM AE2YU XE S0 | UCH, 7t ML 7| EL OHE &
XN g S 250 QT JVET2 360° HIOL 2
S35t 7|&2 flof CiYet Z2XMM IoS X|Hok= 360Lib

o

ERP —
Equrectangular
projection

ISP -
Icosahedral projection ( J

O
OHP -
Octahedron projection o @@% V-V
|

TSP - Truncated square

pyramid projection
(I 3. JVETY| 360° H|C|2 S35 ot Z2HA S off)

CMP -
Cube Map projection

Software (SW)E & Host1l Common Test Condition
(CTC)Z HolsiRict. 13 32 360L|b7f 7(|°40f'_ IZHHJHOI
O2HM TOSES LIERHD

HIC|Q0] CHet 253t Hixﬂ

2 o
AT E FMoIRT, M5 SHS st 7IET Moot
Ct. S4RH77EK] 360Lib2 3.0 HF[8]77EK| ZIHE|QALCH.

Rendered
Viewport
REC

Rendered
Viewport
ORIG

i

Test materials c;“"”e’:‘::m Post- Format L
o g | oo (s meing) ] o sampine) V] (g ity
sampling)
bypass
eg.8K CPP-PSNR (e.9.4K), S-PSNR-NN (cross-format) eg.4K
eg ol WS-PSNR, S-PSNR-NN (end-to-end) ry 98K
(O 4. JVETQ| 360° HICIQE S8 7|22 ffet U3 [9])
[II. XEMICH H|C| R B =3t HFEs} S
3.1 XIM|CH H|C|L 253t BE QAR
Complexity
» [shall] Allow for feasible implementation
within the constraints of the available
ing WA openpdnbly _iro resiience
Color space & sampling \g [shoui] Support paalel processing Error resilience
+ [shall] YCHCr 420 10 bits W/ low bitrate overhead » [shall] Bitstream segmentation & packetization
+ [shal] HDRACG Encoding complexdy 10 imes o more » - [shoud] Meastres Proper balance of

+ [should] YCHC/RGB 444 YCb(r 422 Qe ar e e el complexty & coding effcncy & benefs

+ [should] Bit depths up to 16 bits T —" e + [should] Frame-level emor resiience

. i impartant property ' Ermor reslience for video
[should] Auiary channels L 0% i [should] game

N — » [shall] At no point of the entire bit rate r,
o th vt G
* [shall] Low latency (delay) operation  [shall] Subjective visually lossless coding. = Source video content characteristics
» [shall] Random access & fast channel & [should] lossless coding + [shall] Encoding of the full variety of
switching in multi-channel services = characteristics of video content
» [shall] Buffer model w/ HRDs . [:::]1 Supr;p:ge for adaptyvf streaming
* [should] Trck mode i stored bistream + - [ghall Rectangular picture & atbirary (o] ke e RS
* [should] nra-only coding sizewithn imit specied by Lawes* (Sl Content detecon
(from VGA to 8K)
» [shall] Upper limits specified by Levels
* [shall] Progressive scanning for
all Profiles@Levels

(3 5. AT BICIQ F28H BESS 25t Q1A [10])
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offf= X[ 7hsoljof St ZUS2 2ol s (Y
20| BA| 7ts0l0F otH, A1 LHOZ =Xt AL
AHE 2= S20pA0) | 2olA X|Z6H0f oftt. Zd| 37t
3 Zi2| ME2I0] CHEHA 4:2:0 MZ2 YCbCr Z2| 2710t 4

THE 10 HIE YHS X|H5H0F 5, YCbCr/RGB 4:4:4
2 YCbCr 4:2:2 281 X| &, A ZELHE H 16H|E = X|
o B MY X9 =S ESH0F B AA H|O|Q 2EIX
40|l tiet QAR == HeL 01 E2 HIOR E43
Dooke g% /s AlEd M8 AELT X|&E, AIAH A
SO=9| QIEM0|A, 2HI= HE By X S0 IHEHNU
f. QIR OFH S == M22 H&0| 0|2%= AIE
Olef AR AlZH0] 518 7kset Eel O|Lio{0F olH, HIEE 2
H&E HIE HE0IM HE X2 XEE THEHULE 223t
EXTE 71& HEVCELD} 108 £= 1 0|8E & 7tsot
|:|-. 91% 7I-71A-11f _T'_|-E_18|.0:| |_ﬂE _Iﬂ I_gg _CIJ,OH H|EAEE'_I
= X2t RIS, S8t 3 85 59 XHst
e, DY Q| HRUNQ @5 ZHY XY, HITL AYS ¥
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S MR 32, Y2l o OE AHE A~
Ol 2] H2 xHd et 7H CFH HIH 22(Hypothetical
reference decoders, HRDs)S 112{3t HIj 2SS XI5}
0, M&E HEAEZOM EE 2EQ RE TQQ| QIER}
255 XHE eV 27 AC= 1T QUL

3.2 Call for Evidence

INELIS JHC’I?_ XIQP g:. | IO
Z=35} 3|19|9] 6t JVET 39| 7|7t 52120173 4&
CfE[4]7} &=t CIEOIN= SDR, HDR, 360° H|C|2
Off Chst It 274 2 =501 CHa Foloty AU, 242te] H
7h 2401 CHSE A AL SDRO| AR 8 7| 4K FAMt 5
02| 2K A HDR2 5 71| 2K G4, 360°2 5 712 8K ¥
HoZ FMGIRLE. 6Xt JVET 3|2|Q| CIEO| CHAH 20174 7
2ol 7H=|E M119xF MPEG 2! 7Xt JVET 3/9|0|A SDR,
HDR, 360" 22} 2, 2, 4 7}, & 8712| CfE response0i| CHEt

OI xl_é_

WIS IS
« SDR H|C|Q 2535}
InterDigital2 BIO 7|=9]

O JEM 6.0 HH1} Hizxet 258t 285
S5} R AICHS| ZEAA|7] A

igal
H1
]
[
fon
for il
ofm
:Oé
kH
N
1o
m!

TH2 context model =71}, Bl
tap Interpolation Filter, PDPC, ARSS s 89 e S
off H 22t 22 £S5t a8 s HCt

T 2. JVET Call for Evidence@| SDR Category Responsed| Cigt

7|1& HEVC L] Random Access £33} @8 Y SXE H|i)

BD-rate Time
Y U Vv Encoding | Decoding

<l 6'0.CfE 21 -34.3% | -46.2% | -47.7% | 100% 100%
matching [6]
InterDigital’'s SDR
CfE Response | -34.2% | -46.2% | -47.7% 92% 75%

[11]
Samsung’s SDR
CfE Response | -36.2% | -42.4% | -44.0% - -

[12]

«- HDR H|IL| L2 E53}

FastVDO= & F49| Y'CbCr 4:2:0 i &t gt

H= Mo LL, Technicolore Luma-based Cross
Component Scaling 7|&& HIE2Z Y'CbCre| 41& §4
= /HMol0] H 30t 20| 253t &5 FAIZCH

T 3. JVET Call for Evidence@| HDR Category Responsedf| Ciat
7|1& HEVC CiH] Random Access £33} &8 H|ul)

PSNRL | wPSNR | wPSNR | wPSNR

MPEG Meeting [tPNSRY| DE100 100 y U v

FastVDO’s HDR
CfE Response
[13]

-24.0% | -41.3% | -30.0% | -30.0% | -54.4% | -43.0%

Technicolor's
HDR CfE
Response [14]

-27.9%|-39.6% | -30.3% | -30.4% | -55.8% | -60.7%
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ACP - ¢
Adjusted Cubemap Projection | | ..

rrrrr

HCP -
Hybrid Cubemap Projection —

(28 6. JVET CfE 360° Category2| ResponseEHA AL2E Projection Format)

- 360° H|E|Q £Z3}

Qualcomm 7|& HEVCY Z81Z2 HM 16.151
360Lib 3.0 7|82 2 Adjusted Cubemap Projection
(ACP) moitg 0|251%1, InterDigital2 JEM 6.01t
360Lib 3.0 7[¥t22Z Hybrid Cubemap Projection (HCP)
oS 0|E5IYCt. A& SDR H|CIL responsedilAl 274
st JEM 6.0 7|8te] FHl AIFI0|A Compact Icosahedral
Projection (ISP) i 0|20t 11, 222 Response
oA O|E Zoi2 O 6t 20 TNOE= 2 T2
subsamplingdt0d 4709 MEZHQIS MMot11 4719 ME
T2 0| Cholf B/53531E TEliet & o FYC= sk
Polypahse Subsamplingg AZ06HXCE 360° HICIR 2§

3t°| Responsed| tist 253t &8 Zit= H 42 2T}

H 4. JVET Call for Evidence| 360° Video Category Responsedi|
[ist 7|= HEVC CHH| Random Access 283} &8 H|ul)
WS-PSNR (End to End)
Y U \'

Qualcomm’s 360° CfE Response [15]| -10.7% | -6.1% | -6.2%

InterDigital’'s 360° CfE Response [16]| -31.22% | -57.29% | -60.20%

Samsung’s 360° CfE Response [17] | -29.8% | -42.6% | -47.3%

3.3 Call for Proposals

Call for EvidenceQ| response 21t Edf HEVC 0%
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Abstract

VR (Virtual Reality) 2EI= SIS0t AH|7} 7ts
Xt OH0jASO] 2] Eg5H1 /U= 7420, MPEG
(Moving Picture Experts Group)OlAl= TetsF O|C|
01 (omnidirectional media)?| 25, 38 2 M&
OMAF (Omnidirectional MediA Format)2t, & 0O|C]
O & 7|z BESE 90| Moty ULt 210M=
OMAFSt S 0|00 ME BES| 7| MU BE S

m]

2|7 k5 FMot0| Chah AJHSHIAL BICH

oT

I ME

Zl2 HMD (Head Mount Display)2t 3605k 7HH|Zt2| At
0| 2Hst HHA, Met 0|00E 0|8 S 0|C|0f
MH|A 710] chst #40] =O0FK| 2 Ut CG (Computer
Graphics)UlA =2 AFZEH VR 2HIE 2| 7|&S0| &A|
Y, 25 7tstt A U] =0 ARZE7| A%
ofHM, ARBAIE2 TS O|IT0E g7 &5, AH["
QA =ACE.

O[2fgt OIC|of ALt 7|2 22 =
ot ClH0|A 2L S3HE 7t0] M O|Cj0e 5R, &
=2 HEo| flofl, MR OC0] ME 2B 7
(Omnidirectional MediA Format)2t DASH (Dynamic
Adaptive Streaming over HTTP), MMT (MPEG Media
Transport) 7|2F M2¥ef OIC|0] && 7|& BESt Ags X
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II. OMAF A =& 0|C|0| TS EE 7= 712

2.1 OMAF & 7|=

OMAF= FEtst O[T MH|AS QI5H ME o HZEO
2, 7|22] 2D (2-dimensional) O|C|0 X2|E (5t &
A=, MY, ML st QAVISES JHtoZ AAEn
Ch 31 TS 0[0jX, HICIQ X2IS 25t M2 Z2A|

710 RS HEIOESS 7| HER LE

$0 an

Image stitching,
rotation,
B projection, and

Video encoding
D
Image encoding i

g
packing
™ Vietada

Soeaked o1

____________________________

s
|
[ R e : Headleye | _
Orientation/viewport metadata tracking | Orientation/

viewport metadata
HE SX S5 1))

P
o
o
o
=
=
M
Ty

Hurst 0|Cioje QC|Q MAj9L RS2 RE =S
O} YyrsoR Must HC|Q, 0|0jX|= Of2f Thel 7zt
SE SSED, ST 0|0|XS SiLte HHsts AE]

=
= T =
7 & O|DIXIS ol Lo
9

Hu

i

A (stitching), 3D 27HAe] A &5

O AZFe L0 £Y¥ok= T2HM (projection) &S 7
XA o CHYet MM LoHS0] AR e
0, OMAFE= 2 A|FOM EENO = AFEE= Equi-
Rectangular Projection (ERP), Cube Map Projection
(CMP)S Xgdot Ut 28 2, 28 32 22 ERP, CMP

[CTENTINTRNVINTINTS
=180 90 =180
v

(3% 2. Equi-Rectangular Projection (ERP) [2])




(J& 3. Cube Map Projection (CMP) [2])

A Z2MM 8IS CAIGHH HOF1T QUCH[2].

121 4,01 M2} 20| TEHAMO| ZHTF20| TRME|S LX
(projected picture)= A &OE 2|MA0|= IHY (region—
wise packing) ZFES HZ £ QICt 0] IHA Z2HE|
E IXME Tdot= FFE° | R, 27| H Heks HIA|

101 &% 285 =0/HU, & REE
(viewport)0il siE 5= FH2 EH%*E% e G0 dHloll =
A Moz M ARZAL AIE T2 M0 AEE &= U
5 IX9 85 750t HE I—Ll X (packed picture)=
ettt

2 4 9o, A

Image stitching, rotation, projection, and region-wise packing

Region-wise

D
i Packed Image/video
gy [ i — o

(2% 4. 2]MRH0|= T4 (region-wise packing) [1])

Stitching,
rotation (optional),
and projection

C
Projected
picture

Inputimages

0[2/0f|= OMAFE 13 5.2t 20| AE|E, T2HM 2
HQo|= IH0| Z7 HELX MY -0l UCA, Xt
H B2t 3T (rotation) M2t Meber ZHIES| AJOFHS
(coverage) Al1gd & 2 U= HEIHIOHE MSSHCH
0|21t MIEIH|O0|EE 0[85t0, E1F (center point) {IX|
0|52 E3t &= &8 3, 360 0512 H|C|Q ZEIE X|
o S Oiyst 2 S 2= MUY 0|00 oE
2|A0|8 MH|AT} I7HSEHES St UL

_______________________

b) ¢)
Projection structure with Projected picture on which
orientation indicated in regions for region-wise packing
RotationBox are specified

a) d)
Projection structure Packed picture

aligned with
global coordinate
axes

(J% 5, HETIX MAS oJat TR2AA THY [1])

OMAFi 0IC|0f CilO|E{Q] T2 A4} 2=l HIEHH|O|E

OF OfL|2}, MEet 1Z2(A(014 MH|AMML| AFAL E
SHAFS QI8 EFRIE MIEHH|IOH (timed-metadata)S
HMizot ot =7| A (initial viewpoint), &8 HIIE
ket O o{of XH ALz

n&"H

(recommend viewport)2+ Z0|

SE Mt Heloh= MY, REE &E H0|HSS MiSst
1t
Hegr 0|00l= HEVC, MPEG-H Audio 39| 142

255} &0, oA AESH HIEHH|O|EIS 1 37| ISO base
media file format [3] 7|2t2] I TTOHOY| HEECE AEH
U I 7[8E AHIA, [1.2E0jA HHE DASH, MMT 7|
Hto| Telsk 0|C|0] M4 2 AEZ|US Sdf AFZX0A &
=

AREX} CHIO|ANM = HMEE MIUS I
OJC|0{ G|O|E{2+ HEHH|O|E
S35ttt HMD 89 &3 & _,iifil 0|Cjof go]

12t HEIHI0|HE Solf Tt O|C|0E 3D S7H0l =ot
FAIEO| SHE ==

- L-O

ot (parsing)sttd|
£ FSot1, 0|Cj0] HI0|HE =

1 ZAIE Soli

11, head/eye trackinge Sofl AFEX
< O|Cj0fe] RS SYULUE SHZ ALZAA HSoM

Eo@ HIC|R9| =1}t TE0| UANAM HE2 #els Ui
O 5HLte| 7|&QA L AR AR 7|8 T2M|A (viewport
dependent processing)0|Ch MEiSF HIC| Q2| EMA AL
Atz e MA| H|C 2| Y0 siTol= FEEDS Aot

'_

= 2l
1otz JEEQN oigoh= YR ok, tE= 5
ol XS TEoI MR H, T2Md 282 o AZ
£ U= A0ICt

J8 6.2 MCTS (Motion-Constrained Tile Set)2t

SHVC (Scalable extension of HEVC)S 0|23t AF2Xt A
78 TEMAL & BEHED NatE Q| base layer
= MA H|CRE E353total, 15

—

9| enhancement
MA| HIC2ZE MCTSZ 28510 2535} 5t
Enhancement layer= AFEAS] SLEN T2t SHE MCTS
oF ME, =2otECt ASAT AE0| A2Hei0] 2 MEE=

XSHEQ| base layers AF2A A 0|51t AX| BIE 0]
OIX|7F AERIOA EOIX|7|7EK[2] X|AAZE (Motion—to—
photon latency)0il AFSXOIA| HSE 4= U0, AFZAL 4

o315 A%t 4 UTH

layere=

Encoding
and
storage

and
decoding

L
J
Transmission _’ _’ =
t t
i 0

= Temporal inter prediction (TIP)
f Inter-layer prediction (ILP)

(I3 6. MCTS2t SHVCE 0128t ARBXL ALY 718H Z2 A o [1])
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MPEGOIM= OMAF B&E1F 7510, 2™ 0|01
ME 2 AEZ|US X|F6H | {8t 7|E ME7 &l OMAFS
= 20| =0|&| 17 UL

DASH AhG (Add-hoc Group) OflA= IP/TCP 240
M ARSAE AIEZI8E SHE/OHYE M3A mEe O] 0 M
HIAZ HZ5H7| et DASH-VR E&3SIE 431 =0|ct. &
X DASH-VRE 3 DoF (Degrees of Freedom) £ X|&o}
= dghet D|C0{e] ME BES0| HSoll! en, #aE 2
TAIEtE EOZ 15K VREE CHst Core Experiment
(CE)7t 2% SO0|ct,

IO 6.0l EA|E Hiet 20|, DASHE S8t OMAF &
2 Ploff MEe 0|00 ME 23 HEH0|H X|ES ¢
DASH MPD (Media Presentation Description) &%
Otut, head/eye trackingS Solf AL A0 sHE 5t

DASH segment®| AE1X] Sa41 2OH0] =0|=| 11 QIT.

rr oL rot of

DASH delivery
Fs Fs
—» DASH MPD _’I S
: erver
generation G
H
H
A
DASH MPD
B & segment
P reception
[
T
1
Head/eye __________:
tracking | Orientation/

viewport metadata

(J% 7. DASHE &5t OMAF ZHIE i)

MMT AhGOIA = IP/UDP EHZ0IA HESF O|CIHE At
X A, HIRAF AIY7BOZ2 §E8XOZ MAo| st
MMT-VR HE&2t5 = SO0} 28t 2tH0|IM2] FoV
(Field of View) AEZ|Y 3 &l 2tH0f|A{2] EFJE DIC|0f
AEZ|US MMT 7[HtOZ X|Rot7| gt MM 7HEE &
MMT ZhMAFSHO] TSt CEZH I3l 01 QT

O 7.0 TAIE HERE 20|, MMTS £8t OMAF H&S
Sloh et 0|0 ME A HIEHH|O|E A4t head/eye
tracking= Salf AFZAt A|E0| SiESt= MMTP Flow?| &

2H &4 Yoo =91 QU

—

E MMT Sending Entit o &
B ”l y

ADC Generator
' l Timed/Non-Timed
MPEG CLPI Gener VR media in
ator MMTP Flow
Viewport
Feedback
v Application
MMTP/UDP Signalling
MMTP/WebSockets
Presentation Information’
Signalling
+——
o MMT Receiving Ent |
« 5 <
Fi 9

Current Viewport/HMD Information

(J3 8. MMTE &5t OMAF 2HIE §E)

III. 7l E==} oig

OMAF #Z&38k= Oculus Rift, &4 Gear VR 82 HMD7t
tEah 7| ARRHE 20153 108, A9A HMH[HIO|N S
115Xt MPEG 2|2|0{l A AIZI=IRACE. SA| 0|0 AIZE0f HeEfes
OJC|0] MH[A 3! C{HIO|AYE HEE0] Y| =20 0152
2ot S HZ2A 0| 2% MES It MPEG-A MAF
(Media Application Format)e| £& HEOZ OMAFE B
T3lole AL 2 A2 2|740] ZOHRICt

0| 3 DoF 7[2te| Meref O|C|0] M& 3 ©& 401
St QFARI Va4 dAIE flot =9S0| 2452 = O
oA, 2016 108 S= FF0IM 7HE= 116xF MPEG
3|9/0iM= 3DoF 7[8te MY, M& 4 EE&EEH0| Of
L2}, 6 DoFE X|&Hok= =& O|IC|0E ¢let Systems,
Visual, Audio, Graphics& Z&56t= MPEG-I BEZ A|
o Z718 A=l0] =S EACt. MPEG-I= X OMAF
9| 3 DoFE AIRC=Z, 3 DoF+, Omnidirectional 6 DoF,
Windowed 6 DoF, 6 DoF2t Z0| AFZAPt A&et & =
A A0 Siet ZiEE MiEstolt] 20214 7HX|9] &
T3 Ag A=lst QUCH[4].

OMAF= 0| MPEG-12] E£HZE0= 0|5 &1,
20173 LMK| 3 DoF HFEst 2t=2t= MPEG-I2] Ao
et BEst 20| £ =0, 20174 120l Committee
Draft (CD), 420i DIS (Draft International Standard), 7€
Ol= Study of DISE Z?ISIRICH, 108 OFIUIA 7HE]
= 120X} MPEG 3|2|0i|A FDIS (Final Draft International
Standard) g7tg A1 ALk

Z[29| MPEG 2[2/0A= 3 DoF 7|8te] Sxi2] OMAF
£ OMAF version 122 &5, 20174 0|20 =



MPEG-I2| A &0 & 3 DoF+ && Xl@ot= OMAF

version 2 &3t 20| Hl&E A0|Ct. OMAF version 2

HAME AZXE AN KFQE SR AFRAF A 7[5 T2A|

Al 5 OMAF version 19| M5 7hM 2l 7|5 &% 59| FX|
7t =98 Aoz HAUELH

Iv. 82
2100l M= ZZ MPEGO|IA 25| HHS2 OMAFRL =
U 0|00 TS 7z BE2| 7|s e HEsh S0 O
off A705HRCE. 2015 AI&E OMAF E&E5} 212 3 DoF
KIES @fet version 1 HESsH 20| OF22] HAO| 0]=211
ULt OMAFE AE2l Q7101 M2t siEok= S/ 0|00
ME|A JlEs BEO| HOHL, Chefet fE2|AH 01 MHI
A AU X|E, Mgt 0L Z2Md @84 St S &
S 0]00] MH|A 7|=2 S2k0f thet MY T HASH
UCH ANSt BE 71252 MPEG-12] BESt A2l0f &
X% 6 DoF 7|2 S DT MB|A 7= KIS OIE7I
TR XIEHo =z BEaep/t Llid Aoz MAUEH, ¢
o AIES 279 Vs SeE S40| ok B
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