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o . Immersive Media
[ 1 3

o 360 video/VR

Has become popular as a new media type that gives immersive
experience

o Immersive media (video)

Immersion will be enabled by providing the viewer with the freedom to
experience visual content with 6DoF of the movement of the user
~ Full parallax that is coherent to the movement of the user’s viewing
position and point of view, as well as to the object motion in the scene

Immersive Media is an umbrella
term for VR, AR, mixed reality,
and 360-degree video; where the
physical world is emulated
through a digitally simulated world

He=vTosa 3

KOREA AEROSPACE LINIVERSITY

m MPEG Activities on Immersive Media

o Standardization on immersive media

Provide enablers for production, coding, transmission, and consumption of
immersive media and for new user experiences

o MPEG-I
Coded Representation of Immersive Media referred to as MPEG-I
Goal and key aspects

- Develop the standard using coding technologies to transmit and
storage immersive media over networks

- Architectures, systems, video, audio, point clouds, as well as metrics,
metadata and interfaces for network-based processing of immersive
media content

The 116t Chengdu MPEG meeting, Oct. 2016

@u3zgan I :
KOREA AEROSPACE LINIVERSITY
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m MPEG-I Overview

o ISO/IEC 23090 (MPEG-I) -

23 parts with 2 phases

Part 1 : Immersive Media Architectures TR
Phase 1 | Part 2 : Omnidirectional MediA Format (OMAF)
(13,10) | .12 OMAF for 360, 2017 FDIS, Oct. 2020
+ 1b Extension of OMAF for 3DoF+, 2020 (2" Ed.)
Part 3 : Versatile Video Coding (VVC) FDIS, July 2020
Part 4 : Immersive Audio Exploration
DS s wolimetic Video based Godng (430 and Video- | pis, yan. 2020
Part 6 : Immersive Media Metrics CD, Jan. 2021
Phase 2 Part 7 : Metadata for Immersive Media (Systems) FDIS, July 2021
(2a, 2b) | Part 8 : Network-based Media Processing (NBMP) DIS, Jan. 2020
Part 9 : Geometry-based Point Cloud Compression (G-PCC) DIS, Apr. 2020
Part 10: Carriage of Point Cloud Data DIS, Apr. 2020
Part 11: Implementation Guidelines for Network-based Media Processing PDTR, Jan. 2020
Part 12: Immersive Video FDIS, July 2021
Part 23: Conformance and Reference Software for MPEG Immersive Video CD, Oct. 2021

@ezvzass I ;
KOREA AEROSPACE LINIVERSITY Sl

m MPEG-I Overview

a Visual volumetric content
Point cloud
- A set of individual 3D points associated with a number of attributes
Immersive video content
- Arreal or virtual 3-D scene captured by multiple real or virtual cameras
o ISO/IEC 23090-5 - V3C and V-PCC
Visual volumetric content is coded using projection followed by 2D
compression
4 fundamental elements — atlas, geometry, occupancy map, attributes
o ISO/IEC 23090-12 — Immersive Video
MIV syntax and semantics are used with reference to V3C
- Common syntax — occupancy, geometry/attribute, atlas data, etc.
- Specific syntax (MIV extension)
Pruning graph, camera parameters, MIV view parameters list, etc.

% Visual Volumetric Video-based Coding (V3C)

@ezvzas I :
KOREA AEROSPACE LINIVERSITY
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n Immersive Media

a Different levels of immersiveness

Defined w.r.t. an increasing degree of freedom in terms of movements of
the observer within the immersive media scene

o 3DoF — 360 video
Allowing the user to look around in all directional from a fixed viewpoint
Three rotational and un-limited movements around the X, Y and Z
- Rolling —tilting side to side on X-axis
- Pitching — tilting forward/
backward on'Y
- Yawing — turning left/right on

4
P

Z-axis
- Yaw and pitch — the shit of a
point on the sphere by

azimuth ¢, and elevation 6,

KOREA AEROSPACE LINIVERSITY
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n Level of Immersiveness

o 6DoF
Provide immersive experiences with free navigation in 6DoF in wider
volume (e.g., walking zone)
3DoF with additional relocation of the viewpoint, by translational
movements of the user around the original viewpoint
- User can move up/down, left/right and forward/backward
Adding motion parallax to 360 video
- Where the relative positions of objects move, based on viewer motion
Changes in both orientation (yaw, pitch, roll) and spatial position

Q { W
k.

3DoF 6DoF

@vazzazy ;
KOREA AEROSPACE LINIVERSITY
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Level of Immersivhess — DoF

W

\ Move Left/Right Move Up/Down Move Forward/Backward

ChEercibr)

http://blog.lytro.com/understanding-the-six-degrees-of-freedom/

#L ll. Overview of Immersive Video Coding
q-

a Overview of Immersive Video Coding
0 Standardization progress
o Immersive Video — Test Sequences
o Overview of Immersive Video Compression

ChBercibn)
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n 1. MIV Overview
-H-

o MPEG Immersive Video (MIV) — Immersive video compression
o Evaluation of CfP responses, Mar. 2019
o Current status
- TM for immersive video (TMIV8)
-~ DIS of immersive video (MPEG-I Part 12)

o Test sequences

0 Contain texture/depth for a scene simultaneously captured from many
different camera positions

- Real or virtual cameras
o Along with metadata describing the camera positions
0 Each camera either capture 360 video (in ERP) or 2D video

@zavznn I ]

|

i 2- Test Sequences for CTC
-H-

o Four computer graphic sequences

+ 10 cm Gamera g sphercal surtace

Scene front radius 30 cm

Name Projection Input resolution FoV # of views [ Frame count
Classroom video ERP 4096 x 2048 360° x 180° 15 120
TechnicolorMuesum ERP 2048 x 2048 180° x 180° 24 300

@zavzny I E
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|

wp Test Sequences
"F

Vo Vi V2 V3 V4

Vs V6 v7 V8 Vo

V10 | VI1 | VI2 | VI3 | V14

V15 | Vie | V17 | V18 | VI9

V20 | V21 | V22 | V23 | V24

+ 30cm 80 x 80 cm (20 cm)
Name Projection Input resolution FoV # of views | Frame count
InterdigitalHijack ERP 4096 x 2048 180° x 90° 10 300
OrangeKitchen Rectilinear 1920 x 1080 53.1° x 31.4° 25 97

@zavznzy I E

|

W Test Sequences
-

o TechnicolorMuseum

@zavznzy I F
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L Test Sequences

o TechnicolorMuseum

IR 1 |

KOREA AEROSPACE LINIVERSITY

Name Projection Input resolution FoV # of views | Frame count
TechnicolorPainter | Perspective 2048 x 1088 46° x 25° 16 300
IntelFrog Perspective 1920 x 1080 63.6° x 38.5° 13 300
@uzygaun I

-

L Test Sequences

o Three natural sequences

21 x 21 cm (7 cm)

Frame 1+ |.

Frame 300- \ Frame 150+

v0
caml4

o

v7 vid
cam07 cam00 -

44.1 cm (3.675 cm)
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e Test Sequences

o TechnicolorPainter

@zavznzy I I

1

e Test Sequences

-u-

o TechnicolorPainter

Original view from Camera Position View synthesis result from
Original Camera Position

@zavznzy I E
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l
um Test Sequences

=l
o IntelFrog
0000000000000
B P R Y
0431331303330 0070
Shimn
13
sta e ia s
;"."f":
HH
82
@zayznn I E

ﬂ

um Test Sequences
-I-

o PoznanFencing

o 5 stereopairs placed on arc (1m gap between them)
o Angle between neighboring stereopairs: 15 degrees

Object

4m
Name Projection Input resolution FoV # of views | Frame count
PoznanFencing Perspective 1920 x 1080 63° x 48° 10 250
gaxsaan I 2
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Wm 3- Overview of Immersive Video Compression

|
I

o Overall compression architecture

Large volume of views Limited number of

(Texture + Depth) streams
/ Texture
R Video Video ‘ View position

. ' 8.\ y
Encoder Decoder N/

—l . e
_— Depth i

Pre- - - Post-

processing |—»| Video L Video »| processing —

(remapping) Encoder Decoder (Synthesizer)
—_—

—'l Metadata |—r‘—'| Metadata |—'

Dynamic viewport

@ezveayy I g
KOREA AEROSPACE LINIVERSITY

1

wp Concept of Immersive Video Compression

|
I

o Immersive video sequences have multiple views and their depth value
Very large volume
- E.g., TechnicolorMuseum

2048 x 2048 x 2 (texture & depth) x 24 views x 30 frames x

10 bits x 3 (YCbCr) = 16.8 Gbits/sec
o Reducing the inter-view redundancy

o Remove these redundancy at each view (pruning), and just encode few
basic views + residual parts

- Residual parts (patches) of all views are packed in one frame (atlas)
- Pruned value can be restored from basic views by synthesis
Need metadata for where each patch come from
0 Pixel rate reduction
- 4096 x 2048 x 2 (texture & depth) x 2 (basic & packed image) x 30
frames x 3 (YCbCr) x 10 bits + additional metadata
- Almost 1/6 of original volume

@2zvans I :
KOREA AERQSPACE LINIVERSITY
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e l1l. Test Model for Immersive Video

a Test Model for Immersive Video (TMIV 8)
Architecture and algorithms
- Encoder
- Decoder
Experiment results

§g =Y T o2 ul 23

¢ KOREA AEROSPACE LINIVERSITY

e 1. Architecture — Encoder

o Encoder — group-based encoder

Recommended viewport SEI
Viewing space SEI

Viewing space handling SEI

SEl messages l

- 4 )
Source views Geometry Split Label
quality source in views
‘ View parameters J assessment groups (basic, additional)
Camera parameters € J

‘ Geometry component |

( ) Parameter set 4
. Aﬂas construction info (frame size, alignment infqy
I Attribute components | X
—-{ View parameters list l_. Bitstream
. view parameter + view label (V3C sample
‘ Entity map (opt) | stream with MIV.
! Encode —-‘ Atlas data I extensions)
L
: TMIV 5 supports only texture groups - 1
Color code (Figure 2) Geometry
Prepare source material ™ video data Encode Multlplex
(raw) .
Per-group encoding video sub
Bltstream formatting Attribute bitstreams Bitstream
—* video data (HM 16.16)
[:] Video encoding (raw)

@2zyans I 2
=¢’ KOREA AEROSPACE LINIVERSITY
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J. Architecture — Encoder
-'-

o Single-group encoder

Source views
(selected for this group)

J

View parameters list

Automatic parameter selection

—

Parameter set "

View parameters
(incl. basic/additional label)

)

| Geometry component

| Attribute components*

| Entity map (opt.)

*: TMIV 5 supports only texture

Color code
Prepare source material

Pruning processes

O Atlas processes
D Video processes

STl |

KOREA AEROSPACE LINIVERSITY

@

s N
Separate

Prune Aggregate
in entity ixels pruning
S layers (opt) Y P masks
¥ T
s N e
Cluster solit Pack
active — o ele Atlas data
isale clusters patches
P J NS J \ | J
L Ve ~ y ~ Geometry
Generate . video data
video Quantize Scale (raw)
I geometry geometry
| \ J - J Attribute
video data
(raw)
25

i Overview of Atlas Generation

-

o Pruning Step & Packing Step

24 source views

e e |

KOREA AEROSPACE LINIVERSITY

@

Create basic view
from entire views

90% of the entire scene/information

1st source view

26

Compare the basic view

with each source view

to find what are not in
the central view

Transformed 15t view
from the basic view
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o Overview of Atlas Generation

o Compare the basic view with each source view to find what are not in the
central view

Patches

Transformed 15t view from the central view Texture atlas

(red: area that is not in the central view)

g =8O I 27

=/ KOREA AEROSPACE LINIVERSITY

o Overview of Atlas Generation

o For Museum sequence

g g R I 28

=/ KOREA AEROSPACE LINIVERSITY

- 338 -




m Encoder Processes

o Preparation of source views — grouping
Geometry (depth map) quality assessment
Splitting source views in groups
View labeling — basic/additional views
o Encoding of each group separately — atlas
Automatic parameter selection
Pixel pruning
Atlas construction — clustering and packing
Video process
- Geometry quantization & down-scaling
o Formatting of bitstream — metadata
V3C sample stream with MIV extensions and SEI
o VVC or HEVC encoding of video sub bitstreams — texture/depth
o Multiplexing into a single MIV-compliant bitstream

& =ysuym 29

KOREA AEROSPACE LINIVERSITY

wm 1) Preparation of Source Views

o Geometry (depth map) quality assessment
Signaling the quality of the geometry
- casme_depth_low_quality_flag
An example of usage

- An indicator to distinguish between natural and synthetic sequence in
a patch dilation

Assessed automatically based on the first frame of the geometry
- Each input view is re-projected to the position of all remaining views

- Check if the re-projected pixel value is consistent to the collocated
pixel or any of its neighbors (3x3)

If the number of inconsistent pixels between any pair of input
views is higher than a threshold — the quality is supposed to be
low

% CASME — CASPS (Common Atlas Sequence Parameter Set) MIV extension
& =yguun 30

KOREA AEROSPACE LINIVERSITY I
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|

o Preparation of Source Views

I

o Splitting source views in groups
0 Helps rendering local coherent projections of important regions

- Having fewer samples of the regions in a single group

0 Divide source views into few groups
- Based on the view parameters list, the number of groups (set by a user)
0 Encoded independently (in parallel)

Source Camera
Parameters List

Group-Based &

| Texture

Encoder

Source
Splitter

III Source Views

(T+D+E)

ncoder

I ncoder

| component

B
| Depth

ideo
Texture

: component

itstream
T: Texture
D: Depth maps Encoder
E: Entity maps
(E is added when maxEntities > 1) 1
numGroups = N
©uzzzaz: I
KOREA AEROSPACE LINIVERSITY -
1
Preparation of Source Views
I
o Examples of auto-grouping (2 groups)
TechnicolorMuseum in OMAF Coord. System = i S OMAP G5
a— - Technicolc lorMuseum in OMAF Coord. System TechnicolorHijack in OMAF Coord. System
=, : ~ b3 = =
. *2 = 5. |, . R ‘ =
¥ .5 =aes. | b =< ~
s g==B e |2 R i 9
wi2 v = S b ~arty 2
% 1.8 ~ '1 o % - g ¥ " .
% 7 2 - " o < ey & @wj
u V4 o0 5 -0 9
g€ T ~ g
216 i . v
2 8 3 05 o1 o Back > Front 04 b o Back > Front
2 } s ok _
@20 «aV o s OrangeKichen in OMAF Goord. System TechnicolorPaintern OMAF Goord. System
o - & &) ) &) il BB EHH
< :
e . ﬂﬁﬁﬂﬁ L B BB F
0.2 T i Y
x Back > Front 04 04 yleft < right g:: ﬁ’ E El E £] ALK
ClassroomVideo in OMAF Coord. System 08 @ @ ﬂ @ @ "t
] @ ﬁ ﬁ ﬂ ﬁ] :
s o s ar an adtF
J. y left <- right
o oW o e ey ——
91 %va :
v " 12 2]
0.00 i — o
8 %VQ v o Vf'%m 3 [E— : ) éﬂ‘w &o
A v2 3 mu é @
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f | ———==;
s =, Iz o —
005 / € —_—— @'
Fo ; (—— o ] § ;‘.
w1 | ., t G a0 o s o P .
015 01 oos K 005 01 015

@
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nm Preparation of Source Views

o View labeling
Selects one or multiple basic views from the source views in a group
- The rest are labeled as additional views
Based on camera parameters list
- Paosition [x, y, z], orientation (yaw, pitch, roll) [a4, B4, Ya]. projection type
Two steps for selecting the view
- Step 1 — Determination of the number of basic views
Direction deviation (8), FOV, distance, overlap between views
- Step 2 — Selection of the basic views
Distance to a central view position, FOV overlap

@23yzazm I :
KOREA AEROSPACE LINIVERSITY

mm 2) Pixel Pruning

o Pruner
Creation of the masks, which indicates the part of the input view to be
kept further in the pipeline
- Difference between the basic view and the input view
Basic view’s mask is filled with the value ‘255’ — preserved

Additional view’s mask is filled with the
value ‘pruned (invalid)’ (0) or ‘preserved
(validy (255)

- Obtained by re-projecting each depth
pixel value of the additional view onto
each basic view, and validate or
invalidate the pixel

- Done in a ladder type process

@2zyeas 2
KOREA AERQSPACE LINIVERSITY L
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nm Pixel Pruning

o Pruning graph — defines hierarchy of view pruning
Select the least overlapping additional view as the upper order

Prefer fewer larger patches instead of large
number of smaller patches

The pruning graph is signaled as part of the view O
parameters for weighted synthesis
Depth of
basic views
Vo vi vi ‘ Additional
" . Mask of vi
v2 S pruned v2 !
: Additional
Mask of O view
Depth of v3 ‘ Pruning } ‘ P g ‘ ‘ g ‘ pruned v3
additional views |
va ‘ Pruning ‘ | Pruning ‘ ‘ runing ‘ ning ‘ p':/ulisekdo\; : Additional
Q view

&@e=yauza 35
KOREA AERQSPACE LINIVERSITY .

nm Pixel Pruning

o Aggregator
The mask is reset at the beginning of each intra period

An accumulation is done at the pixel level, across the different frames of
the intra period

AggregatedMask @ frame i AggregatedMask @ frame i + k

Accumulation of non-null samples between the frame i and i + k
Contours are getting thicker on the changing parts of the geometry accounting for the motion

@e=yzuza [ 56
KOREA AERQSPACE LINIVERSITY
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am Pixel Pruning

o Aggregator

Mask aggregation

%, for Intra period
View representations /\SQ Pruning & patch selection Atlases

(M
Patch2___ -
i i Patch 5

! LI
Patch 8 . !
'ﬁ i i ]
' B ' |
[ 1 [ i
| - Patch 2

:(’ =) | Texture #0
Depth #0

%

Patch 5 =

iewl

views — "
’ _Patch3 []
| B i 1 Patch7
—— B D |
| W
Patch 3 1,
liew2 T " | Texture #1
| Ratch7 Depth #1
— R e \ 4
Atlas construction for each frame
H =T 37
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am 3) Atlas Construction

o Clustering active pixels
Cluster
- A set of connected mask pixels of 1s obtained by the mask aggregator

- Connection criteria — the presence of at least one other pixel among
the 8 neighbors

Parameters of each cluster
- x, y positions of the top left corner of the bounding box
- Width and height of the bounding box

The clusters are then sorted by a decreasing size order

2

a|bd|~

~
cojuUn|w

@zzysass N »
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o Atlas data
(=00 Atlas _ )
X axis View representation —
(patch_pos_in_atlas_x, patch_pos_in_atlas_y) (x,)=(0,0)
Patch_rotation= 4 (ROT270) ( -
. : X patch_pos_in_view_x, patch_pos_in_views_y)
(no mirror and 270° rotation)
270° pal:h_widlh_. ~
' 4
Attribute
Geometry patch_width_in_view_x
Attribute
Y axis
Patch_rotation= 1 (SWAP) Geometry
(Y-mirror then 270° rotation) A
Y axis
xy)=(0,0) Xas (o =(0,0) X s
(patch_pos_in_view_x, patch_pos_in_views_y)
270° [ > ettty
Attribute Attribute patch_width_in_view_x
Geometry [ Geometry
Y axis Y axis
=BT %E

KOREA AEROSPACE LINIVERSITY _

L Bitstream
-'-

o Bitstream formation and multiplexing

0 TMIV encoder output — a V3C sample stream with MIV extensions

V3C sample stream (one file)

Common “Common ! Attribute | Occupancy | Packed Geometry | Attribute | Occupancy
atlas data las. leo data | videodata | videodata 3 video data
) (CAD) GAD) (GVD)
. .

Packed
video data | videodata | video data
(AVD) (OVD) (PVD) (AVD) (OVD) (PVD)

Intra"{':eriod Intra 6erioa"‘-~n.,

Intemediéte_ bitstream
Common atlas data (CAD

= T
“-..Appended in the multiplexing stage
"~ (all video sub bitstreams)
Atlas data (AD)

Atlas data (AD) Common atlas

data (CAD)
Common atlas Common atlas frame

Atlas Atlas Allas tile
sequence (IDR_CAF) sequence
parameter set

frame layer
ety param. set [{| param. set (patches)

(ASPS) (AFPS) [ (IDR_N_LP)

Atlas tile
layer
(patches)
(CRA)

Common atlas
frame (CAF)

V3C sample stream with MIV extensions

(Chercibn)

40
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o 2. Architecture — Decoder

| |

o Decoder side
0 Most of the process is done by the reverse order of encoder

o Output of the decoder is the desired viewport — enabling motion parallax
cues within a limited space

LTl |

KOREA AEROSPACE LINIVERSITY

Viewport
- | parameters
Decoded access unit Renderi
{all conformance points) - enderin; G
Parameter sets ‘ Entity Patch i vl JN
(VPS, CASFS) filtering culling S
P
View parameters list ‘ G2 Geometry
AR} 0 sc(aln)'lg Color coce
ccupanc SBE J
Per atlas reconstpructiony D Block to patch map filtering
‘ Atlas parameter sets ‘ P Depth V.I:!|UE Reconstruction processes
(ASPS, AFPS, SEI) e Unproject Pruned de({:zﬂlng Geometry processes
Patch parameter list ez it i ———— ) )
‘ ITATL, FOC) ‘ pruned views to view D Epth View synthesis
GEEceEhap reconstruction 4 ti ti D Viewport filtering
| Block to patch map ‘ l == '(T:) ol
| Geometry video data ‘ y ™ y Y .
. . Reproject Viewing
| Attribute video data “ & merge Inpainting space
int rt i
| Occupancy video data " o aviewpo J L handling J
H 9

@

= 3- Experiment Results

| |

o TMIV encoder — TMIV5.0

Sy i%u

KOREA AEROSPACE LINIVERSITY

0 InterdigitalHijack

- v0_depth_4096x2048_yuv420p16leyuv
- v0_texture_4096x2048_yuv420p1 Ole.yuv
% v1_depth_4096x2048_yuv420p16leyuv
- v1_texture_4096x2048_yuv420p10leyuv
8 v2_depth_4096x2048_yuv420p16leyuv
H v2_texture_4096x2048_yuv420p1 Ole.yuv
' v3_depth_4096x2048_yuv420p16leyuv
» v3_texture_4096x2048_yuv420p10leyuv
8 v4_depth_4096x2048_yuv420p16leyuv
» v4_texture_4096x2048_yuv420p10leyuv
- v5_depth_4096x2048_yuv420p16leyuv
» v5_texture_4096x2048_yuv420p10leyuv
## v6_depth_4096x2048_yuv420p16leyuv
- v6_texture_4096x2048_yuv420p10le.yuv
- v7_depth_4096x2048_yuv420p16le.yuv
h V7 _texture_4096x2048_yuv420p10le.yuv
# v8_depth_4096x2048_yuv420p16leyuv
- v8_texture_4096x2048_yuv420p10le.yuv
- v9_depth_4096x2048_yuv420p16leyuv
h v9_texture_4096x2048_yuv420p10le.yuv

—>

[] ATL_SC bit

W ATL_SC_TG_c00_2048x1088_yuv420p10le.yuv
W ATL_SC_TG_c01_2048x1 088_yuv420p10le.yuv
- ATL_SC_TT_c00_4096x2176_yuv420p10leyuv
H ATL_SC_TT_c01_4096x2176_yuv420p10le.yuv

42

Atlas data (.bit)
+
2 geometry atlases
(downscaled)
+

2 attribute atlases
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Ji Experiment Results
-'-

o TMIV encoder (InterdigitalHijack)

TMIV_A17_C_tex_c00_4096x2176_yuv420p10le.yuv TMIV_A17_C_tex _c01_4096x2176_yuv420p10le.yuv

Atlas with a basic view + patch Packed patches of all views

10 source views

1
2 atlases

(1 group, 1 basic view)

(Chercibn)

g Experiment Results
-'-

24 source views

2 atlases
(1 group, 2 basic views)

@o=yzuY
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= Experiment Results
-F

o Atlas constructor (TechnicolorPainter)

16 source views
!
2 atlases
(2 groups, 1 basic view per each group)

@zavznay I i

|

5w V. Future MIV EE

=10
o EE1. IVDE(Immersive Video Depth Estimation) depth generation
o MIV anchor based on the depth maps generated by the IVDE
- IVDE 4.0 will be used for depth map generation
o EE2. MV-HEVC and 3D-HEVC
o Selecting the most relevant codec for the verification tests
o EE3. Multiple texture patches per geometry patches

0 Use of multiple texture patches per geometry patch to synthesize view-
dependent effects of non-Lambertian surfaces

o Non-Lambertian effects are common in most natural scenes and in high
quality synthetic content

@zavznn I 5
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i V- Summary

o Provisions of immersive media experience
New media type in 5G era — volumetric video
- 360 video/VR, 6DoF, Point Cloud, Light Field
0 Activities on standardization for immersive media - MPEG-I
Provide enablers for production, coding, transmission, and consumption
o Compression of immersive video is an essential to handle a huge
volume of immersive video
Pixel rate reduction and 2D codec — HEVC, VVC
o CEs on further enhancements
Improvements on atlas generation for coding efficiency
Metadata
o VVC will be a new codec for 6DoF
6DoF Exploration Experiments

§g =Y T o2 ul 47
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Thank you for your attention!
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