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Limited number of content

No learning-based compression

Contained only/mostly humans

N

Challenge #1

VSENSE-VVDB2

Few source contents

Few semantic categories
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BASICS Database

Building BASICS - Collecting interesting models

Requirements

* Interesting content for telepresence & telecommunication
applications

 Available to us
« Can be made publicly available afterwards

XD

VSENSE

Productions
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Challenge #1

Few source contents

Few semantic categories
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Building BASICS - Collecting 3D models

| @\E Requirements
e * Interesting content for telepresence & telecommunication applications
o  Available to us
a « Can be made publicly available afterwards
R
< XD
o
O
2 \ /
3 Sketchfab

People
3D models with

CC-BY or
CC-0 licences
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e Sketchfab EexpLoRE - BUY3DMODELS  FOR BUSINESS

Chateau de la Bretesche -RAWscan ¢

3D Model

Andrea Spognetta (Spogna)

&, Download 3D Madel Add To Embed Share

Triangles: 1.3M Vertices: 632k More model information

Chateau de la Bretesche

Photogrammetry from video

License: CC Attribution-NonCommercial @Learn more

0 Chateau de la Bretesche -RAWscan

This model is free

Licensing information

CC Attribution-
NonCommercial

Author must be credited. No

commercial use.
(3 LEARN MORE

Available downloads
obj Original format
.obj 49MB
USDZ Converted format
.usdz  34MB
gITF Converted format (3
gt 46MB
GLB Converted format ()
gb  BIMB Texture size: 8k @

gb  S0MB  Texture size: 4k (@

glb 43MB  Texture size: 1k @

Credit the Creator
Chateau de la Bretesche -
RAWSscan by Andrea Spognetta
(5pogna) is licensed under
Creative Commeons Attribution-
NonCommercia

COPY CREDITS

S
:

E
:

S
:

il
][

S
:

(& Use Importers to search for 30 models directly from your

favorite software.

E Need a more flexible license and high-quality content?
Explore the Sketchfab Store
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Cleanlng

( e
BASICS Database ﬁ;
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BASICS Database

Building BASICS - Collecting 3D models

- VSENSE XD
e Productions

© Sketchfab —

OBJ

Cleanin
N

oBJ
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Building BASICS - Collecting 3D models

© Sketchfab —

OBJ

Cleanin
N

oBJ
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Initial collection — 91 models

-0 i
o
- ”,,,n . ---
- ., . ---
: r 4
...\”\..,
..\_ -
g/
L
O %,
¢

Mittuniversitetet

14



4

Mittuniversitetet

MID SWEDEN UNIVERSITY

Initial collection — 91 models
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Selected 75 point clouds (visual not exhaustive) MID SWEDEN UNIVERSITY
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Point cloud processing chain

Mid/High Quality PPC

GPCC-Raht VPCC

Geocnn GPCC-Predlift

Pristine PC

Low Quality PPC
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BASICS Dataset in ICIP 23 Grand Challenge MID SWEDEN UNIVERSITY

ICIP 2023 -PCVQA Grand Challenge Home  Rules!  Tracks and Evaluation Criteria  Timeline  Dataset )" RESUISE Team = Q

ICIP-2023 - Point Cloud Visual Quality Assessment

Grand Challenge

here to see the final result:

Description

Point cloud (PC) is an essential data format for the transmission and storage of immersive visual content and 3D visual data. They are employed in various
applications, including virtual and mixed reality, autonomous driving, construction, cultural heritage, etc. Point clouds represent 3D data as a set of points
with (x,y,z) coordinates, also referred to as the point cloud geometry, and associated attributes, such as colors, normals, and reflectance. Furthermore,
depending on whether the PC includes a temporal dimension, we can further distinguish between static and dvnamic point clouds.

The number of points in a PC can easily range in the order of millions and can feature complex attributes. To deal with the significant transmission bandwidth

Mittuniversitetet 19
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developed for different tasks

How best to identify “good” metrics Motivation
wf ICIP23 grand challenge Provide a methodology fa

ecological validity

Provide a toolkit to the scientific
community

Track-based
evaluation

m §CIP 2023 “PCVQA Grand Challenge

ICIP-2023 - Point Cloud Visual Quality Assessment
Grand Challenge

Description

Mittuniversitetet 20
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- Ecological validity

* The closer the study's methods and
environment are to real-life conditions,
the higher the ecological validity.

Track-based eval. @

Mittuniversitetet 21



Track-based Evaluation Methodology

General full-reference metric

Visual difference prediction
(Near-threshold metric)

Metric developed for a
particular case

Track-based eval. @

A new no reference metric

&
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Track-based Benchmarking Toolkit!“/

TraCk'bfised T gmaa S oA Evaluation over a specific quality range
Evaluation . — s

MethOdOIOQy quality

Can be either the whole range
Broad or a specific quality range that
range is relevant for the study.

Codec-specific evaluation

Codec W Provides a focused point-of-view
for considered codecs,
individually.

¥

Codec A

Intra-SRC evaluation

SRC# Evaluation within the same source
i content. Provides insight into
how well the metrics are at
discriminating the quality
difference from the same SRC.

| - SRC #N

Track-based eval.

Mittuniversitetet
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Track-based eval.

Track-based Evaluation Toolkit on GitHub

& kyillene / MTB-PCQA  Public

<> Code () Issues 19 Pullrequests () Actions [ Projects @ Security [~ Insights

¥ main ~ ¥ 1Branch © 0 Tags

e kyillene ReadMe and more comments are added for clarification.

M data init

[ BroadQualityRange.py ReadMe and more comments
[ CodecBased.py ReadMe and more comments
M LiakhMuas i D aman s o |

https://github.com/kyillene/MTB-PCQA
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Light Fields for Telepresence
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Motivation

Develop a method to reconstr
LF from a single view

oad for

Ensure real-time operation

#

LFSphereNet

Light fields
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Light Field Reconstruction
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LFSphereNet

* A neural-network model to reconstruct a 7x7 spherical light field

« Transmission of only a single viewpoint

E S A Single Spherical Image “
in ERP Format ﬂ T A AL L
ERP to Cubemap m e e e e
Conversion g — T =

a-)»\ »‘*T *Z::::::

S
= % Refmement = ::‘En
l h
Reconstruction \ Network S

Network Spherical Light Field
tin ERP Format
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Light Field Reconstruction

O—x
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LFSphereNet

Input
Image

Input dimension: Bx2xHxW

Encoding for
Cube Face

ERP to
CMP

Pre-trained ResMet-152

Feature Extractor

|

B x 256 x 64 x 64

}

| Encoder Layer

'

[ Encoder Layer

!

| Encoder Layer

L)

ERP to Cubemap

Conversion —

Reconstruction
Network

—
*m;_ ,

=

Refinement
Network

=
[T -1 =1 =] =] ] ]
LT
el L] =
*“‘“HEH:
‘E‘En
nn.;n“:

ERP Format

Output dimnesion: B x 49 xHx W

— cﬂmTQD\l—v

— | ConvT2D —

E

— ConvT2D —

I
Decoder Layer

T
Decoder Layer

t

Decoder Layer
+

4
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CMP to

ERP

T

RelU

ConvTranspose2D

| Encoder Layer + Pool —* ConvT2D }—N:;)

¥

Encoder Layer

l

Y

Encoder Layer + Pool —» _' ConvT2D l—r

RelU

ConvTranspose2D

». | ConvT2D }——)(:;)

Decoder Layer
+

B x512 x 64 x 64

l RelLU
Conv2D ConvTransposeZD
RelLU
Conv2D
RealU RelLU
ConvTranspose2D

!

RellU

ConvTransposeZD
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LFSphereNet evaluation

LF Reconstruction Methods

Metrics

[58] [42]  LFSphereNet® LFSphereNet
DISTS] 0.1215 0.0531 0.0877 0.0880
LPIPS| 0.1935 0.0670 0.0860 0.0825
PSNRT 32.89 34.76 37.14 37.45
SSIMT 0.6495  0.7878 0.9052 0.9121
Runtime| 12.4845 2.7077 0.0589 0.0606

LFSphereNet* is without refinement network

.
(O_’%&% » Uses a computer-generated (Blender)

database for training and testing

Light Field Reconstruction

 What about real-world datasets?
» Larger baseline

4
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360ViewSynth  PanoSnythVR  LFSphereNet

Error

Map

Error

Map

Excerpt

rRGB IR

Excerpt
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Motivation

No suitable publicly available
spherical light field databases

A need for larger baseline

Challenge #4 Spherical LF

Positioning the camera Database

Lighting and color balance issues

LFSphereNet

Light fields

Mittuniversitetet 32



Spherical LF Database

Spherical LF Capture - Setup

va\

P

fo e o o 'e @ ®. e

7SR o TR She e DN

Challenge

Positioning the

Lighting and color balance

Insta 360 x3
Omnidirectional
camera

Cinevate Atlas 200
Dolly
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Spherical LF Database

4
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Challenges encountered in the pilot MID SWEDEN UNIVERSITY

 Positioning & static vs. Dynamic

* Lighting

Mittuniversitetet 34



Spherical LF Database

Challenges encountered in the pilot

 Lighting — (Clouds, passing objects, etc.)

4
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Spherical LF Database

Spherical LF Capture - Data

1 x 60 spherical light field
ERP - 5120 x 2560
20 different indoor scenes

- Mid Sweden University,
Sundsvall Campus

4
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Spherical LF Database

4
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Spherical LF Capture - Data MID SWEDEN UNIVERSITY
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& Spherical LF Database

Two Alternatives for Telepresence Applications

Take all views (

4
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\Take only center view
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Spherical LF Database

SLFDB Compression

4
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SLF00 SLFO01 SLF02 SLF09 SLF16 SLF17
44 ! ] <
1
L2 -
=
0 ~ X7 ~ VV
o 40 - w’ | - x
oY i o
38 kv
005 019 004 016 004 014 006 02 003 01 0.1 0.35
bpp . bpp
Takhtardeshir et al. —v 'HEVC
0.9 ! | _ » ¥ 4
Compression 4 ’ wl|v Y
a 0.85} s N/ y ’ Y /
IR V V v . /
! "o v
0.8} Y /
4
: 0.75 .
Bitstream 005 019 004 016 004 . 014 0.06 02 003. 01 0.1 0.35
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& Spherical LF Database

SLFDB View Synthesis —

Ground Truth ’J

360ViewSynth

PanoSynthVR

4
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& Spherical LF Database

SLFDB View Synthesis —

360View Synth

Ground Truth

4
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PanoSynthVR
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Spherical LF Database

SLFDB View Synthesis —

360ViewSynth

Ground Truth

4
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PanoSynthVR
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360View Synth Ground Truth PanoSynthVR
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& Spherical LF Database
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* View synthesis — large baseline

360View Synth Ground Truth PanoSynthVR
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& Spherical LF Database

SLFDB

« Public spherical light field database
« 1x60 views

- Validated on two use cases
« Spherical LF compression
* View synthesis

- Many challenges remain
 Lighting, capture
« Compression
* View synthesis

OFf:

._..;&

%

10

F
3.0

23
o
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Preview the database:

https://3zadessg.github.io/

SLFDB/SLFDB.html

Mittuniversitetet
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https://3zadessg.github.io/SLFDB/SLFDB.html
https://3zadessg.github.io/SLFDB/SLFDB.html
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Challenge-driven dataset creation is essential.

Ecological validity is key for metric evaluation.

Light field telepresence adds new constraints.

Each challenge shape better tools and datasets.
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