plepuels V.11

HESUHINEZ (S EHEE)

TTAK.KO-10.1198 MEL: 20194 128 11 &

3DoF+ &t xcl & 85

=4
=
SIIEE D 24 U HA

Syntax and Semantics of Supplemental
Information for 3 Degrees of Freedom Plus

Video Processing and Transmission

ijmiﬂé%ﬂﬂégm

Telecommunications Technology Association




" " " " e " " " " ! : " " "
" " " " ;o " " " " " " " " "
-
! ! ! PR T " " " " " " ! ! !
m m m LR O m m m m m m m m m
" " " - I " " " " " " " " !
" " " " D<o ! " ! " " " " " "
" " " " D " " " " " " " " "
SR S L S S S I N S "
" " " " " " " " " LR RO G L "
" " " Loy " " " " S IR A R I !
o B _ewmt b e m g iplbar
" " " o] Ob o OFL " 1o O o " Po o
" " " LoE RM O B ! " OB — 0 O Lo — "
' ! ' » Ok O e ' ! e O 1 — 1 — O '
! ! ! o ! ! Pl 5 © w5 !
" " " " " " " " " ra o © 00 a "
" " beees R R boeos S Lo d. O S "
SRR R R R R I )
LS o " " b gy " " " " " "
S8 R Biiwiwia i
L] Er K = T = Kool o0 ol T o
NS m m T T R R R R
T R S R P T T A A :
B N S A N N S LU LR T N
Uy S m A A A E T g R m
A I S R R
LK m = e A . O
AL iR iR IRE R Ry s
R N A " S
L L =T i
mﬁmmm m ! ! m ! : o) el m m :
" e R o it e S H R Rl S ey "
oo W) L@ ¥r 80 3ol oo o W ool OF o B0
PR OHD g O KOO ol b %0 b B0 B0 W R
Lo P Wk RO oS RO ME G RD Y S R3O0 AD
. m m m m m m m m m m m m m
B m m m m m m m m m m m m
pOF 1 OH " T = " " " " " " " "
TR m o i x0 m m m m m m m :
" " " " DR LR " " " " " " o
;A0 ol " b : : : : : : " ;40
R " D= 1ol " " " " " " ;00
I 1= 0 U . A R R
DR R m AL m m m m m m L OF
s I I " L = I " " ! " ! " D =<

Ju

Rr

RM

Hel ®Hl E= 2 Y

=
[

TTAO UASM, TTARE AFE &9 210l 0l

= SAM0 e A2

HA= et ELICH

[}

H

-

KO
o}

S}
10
i
<]
10
iy
RO
i

iioJ

oJ
w60

ol

o]
1D
pl
<J
o
Iy
U

iioJ

3
=
10

oll

1 031-724-0114, Fax : 031-724-0109

Tel



ild

A

Rr
O
ol

Kk
=4

e
2
[=Ne)
TT —Ii
X A
—_ o

tOd Of
b0

=
360% HICI2
ot 3 degrees of freedom

&
K
=)
o)
diigd= MEot= O

UL

2!
EMW G2

tAHl

(0
5t

4

=)

b
|

A
S
St

=
M
S

A
—

ol
010

(oz]

2IIA 2 (Metadata)2 3
=
S|

o oy mm K OF

80 ol

A2 sol0ls &

Ul
<0
&0

00
1o

|.

H

oty

NI H

ol
X0
I
Ki0

~J

-

<0
&0

A

ol
o
il

ol
Ul
<0
&0

LA

o)

1l

of

I

[[e}
oD
50

uln

0l

U
<0
B0

KiJ

Uk

o)
il
KF

i
H
%0

ar

HE A4S WA 3RS 2A01E)

ok

{Hl

)
7}

M

iy
RO

I+

ol
uln
H
RO

3DoF+0l A&

MHot=

o

o=

ANEXtS] Hel

0l
KH
5

il

Ol JtsotLth.

E

ol

()
KH
=
00

oJ

0
A

TTAK.KO-10.1198



Preface

1 Purpose

The purpose of this standard is to describe technologies that enable low—latency
transmission and rendering for 3 degrees of freedom plus (3DoF+) VR
technology to eliminate 360 videos redundancy and to organize meaningful area
information into metadata, thereby reducing bandwidth and responding to user
motion for multiple 360 video transmission.

2 Summary

This standard describes the technical and standard specifications (context and
semantics) that extract meaningful area information from those 360 videos and
record the reconstruction information as metadata in order to generate user's view
screen through head—mounted devices capable of tracking user's movements. This
standard can be applied to 3DoF+, which generates a viewport corresponding to a
user’s head movement sitting in a chair.

3 Relationship to Reference Standards

This standard does not directly affect to or influenced by the referenced MPEG-
Immersive standard but specifies the signaling details independently.
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3DoF+ Y& Hel Y BS 9 2

(Syntax and Semantics of Supplemental Information for 3

Degrees of Freedom Plus Video Processing and Transmission)

1 g 49

2 HEQ N2 d2es HU SAMA HEHOIEHE HMeldte HME ORH,
Ole AFEX &2, AW, SH AMAE L 2IRH S22 EESHC L8, 2 HEF9
HEAIOIEl R 2(Syntax) £ 2J0I&(Semantics)2 QIECI Xl E (InterDigital)0l JH &
S0l AZE DI E 2st A2t 20 HEJlsoldd, (1) M&(Session) &
£ ILeoleE D= FE2(High-level Syntax) T2E=2S Eof MoHE £ YD,
(2) HICI2 EZF2 SEI, VUI £= £c2t0lA G (Slice Header) S22 W2 SH2I0lA
HMolE =& A1, (3) HILIL Y2 &Y (Descript)ote E&2 I Z(0: DASH
o MPD) MgE = QUL

4 =0

AVC Advanced Video Coding

DoF Degrees of Freedom

HEVC High Efficiency Video Coding

JCT-VC The Joint Collaborative Team on Video Coding
MPD Media Presentation Description

MPEG Moving Picture Experts Group

MV-HEVC Multi-View HEVC

OMAF Omnidirectional Media Format

TTAK.KO-10.1198
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(Syntax)

[

ol A2 OMAF R &(Syntax)

OMAF

=<
[
=
[

view_id;
view_width;

T
o

tot

(0]
[ul)

HICIL
5-1> Ml

I
aic

<
; i<num_pruned_views; i++) {

unsigned int(32) pruned_view_height;

unsigned int(32) num_pruned_views;
unsigned int(32) pruned
unsigned int(32) pruned

for(int i

aligned(8) PrunedViewStruct() {

HEVCLE WWC2 Z2 =X



unsigned int(8) erosion_size;

unsigned int(8) dilation_size;

unsigned int(8) hole_filling_type;

}

aligned(8) PackedViewStruct() {

unsigned int(32) num_packed_views;

for(int i=0;i<num_packed_views;i++) {

unsigned int(32) packed_view_id;

unsigned int(32) packed_view_width;

unsigned int(32) packed_view_height;

unsigned int(8) intra_period;

unsigned int(32) block_width;

unsigned int(32) block_height;

unsigned int(32) max_region_width;

unsigned int(32) max_region_height;

unsigned int(32) stride_width;

unsigned int(32) stride_height;

unsigned int(1) region_in_region_flag;
(

RegionStruct();

}

aligned(8) RegionStruct() {

unsigned int(32) num_regions;

for(int i=0;i<num_regions;i++) {

unsigned int(32) region_id;

unsigned int(32) region_width;

unsigned int(32) pruned_view_id;
unsigned int(32) region_in_pruned_view_left_top_x;
unsigned int(32) region_in_pruned_view_left_top_y;
unsigned int(32) region_in_packed_view_left_top_x;
unsigned int(32) region_in_packed_view_left_top_y;
int(32)
(32)

unsigned int(32) region_height;

unsigned int(1) region_rotation_flag;
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}
S <H 5-2>= <H 5-1>9 H =20 g 2ilEs dZFett.
<H 5-2> H 5-19 F=20l &t 20l&(Semantics)
72 SRS
num_pruned_views S=H0l MAHE o429 =
pruned_view_id S=40| MH=E g4a9 id
pruned_view_width =240l MAE F&ae
pruned_view_height =340l MAE gate =0
erosion_size Ol& OtA=3 =4 3D
dilation_size Ol&l DtAZ3 =& 3D
hole_filling_type Bl B2t MHRI| LEY
(Ol: 0 - =2, 1 - KR0S FAEASS EZL, 2 -
22ta)
num_packed_views defel SASe =
packed_view_id defel 49 id
packed_view_width Hetel Jao Ul
packed_view_height Hetel Jao =0l
intra_period Ol&l OtA= EHE =2 =
block_width =52 Ul
block_height =529 =0l
max_region_width gdool zh Hl
max_region_height ol = =0l
stride_width defel JACZo Y gE 2t Ul
stride_height defel 3dezo g9 g¢d 2t =0l
region_in_region_flag HEE UMY 29 W 29 g9 R
(OI: 0— &, 1 - HA)
num_regions A= =
region_id 2ol id
region_in_pruned_view_left_top_x | S0l MHE J&UMM FH X 2 2 ANl xat
region_in_pruned_view_left_top_y | SS40| MAHE JHUAL A2 2AZ 2 2 Al yat
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region_in_packed_view_left_top_x | & & SAWAMNE FHO 2F 2 Z2MEl xat
region_in_packed_view_left_top_y | H&E AWML FAO 2F 2 DMl yat
region_width HAO| b

02
1
10
Hir
o

region_height

0%
]
[l

region_rotation_flag FANAL FE2 3™ R

3 3 MPEG DASHEt &2 HTTP J[8t2l &
SA0A 22 XML €Ei2 HE0l 3 == Q0. U35 <HF 5-3>2 XML i
(=]

<H# 5-3> XML EHig H&= &

0
HI
4
HO

<packed_view_info>

<num_packed_views= “2" packed_view_id= “0" packed_view_width= “4096"
packed_view_height= “2048" intra_period= “32" block_width= “32" block_height= “32"
max_region_width= “256" max_region_height= “256" stride_width= “32" stride_height= "32"
region_in_region_flag= “0" >

</packed_view_info>
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