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Building "BASICS":

Emin Zerman

Based on

Ak, A., Zerman, E., Quach, M., Chetouani, A., Smolic, A.,
Valenzise, G., & Le Callet, P. (2024).

BASICS: Broad quality assessment of static point
clouds in a compression scenario.

IEEE Transactions on Multimedia.



Starting point

|dentifying needs:

- Alarge dataset for learning-based

» Alarge dataset for benchmarking

4
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o nb obs total o L Subj. test Temporal e
Dataset nb SRC  nb PPC per PPC nb obs Display  Visualization method dimension Distortions
BASICS (proposed) 75 1494 60 3600 2D Passive DSIS (side-by-side)  Static Compression: GPCC, VPCC, GEOCNN
vsenseVVDB2 [6] 8 136 23 23 2D Passive ACR Dynamic Compression: GPCC, VPCC
Perry et al. [7] 6 90 - 73 2D Passive DSIS (side-by-side)  Static Compression: GPCC, VPCC
. ) . e L Octree pruning
da Silva Cruz et al. [§] 8 48 - 50 2D Passive DSIS Static Projection-based compression from 3DTK
Yang et al. [9] 10 420 16 64 2D Passive ACR Static Octree pruning, random point down-sample
Color noise, geometric gaussian noise
" S . i . Octree pruning, geometric gaussian noise
Su et al. [10] 20 740 - 60 2D Passive DSIS (side-by-side)  Static Compression: SPCC, VPCC, LPCC
NBU-PCDI1.0 [11] 10 160 - - 2D - - Static Octree pruning
SIAT-PCQD [12] 20 340 38 76 HMD Interactive DSIS Static Compression: VPCC
Subramanyam et al. [13] 8 64 - 52 HMD Interactive ACR-HR Dynamic Compression: VPCC
PointXR [14] 3 40 20 40 HMD Interactive DSIS Static Compression: GPCC
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Starting building the database — Collecting interesting models

Requirements
* Interesting content for telepresence & telecommunication applications
 Available to us — or publicly available
« Can be made publicly available afterwards — redistribution

XD
WElENE = Productions

Mittuniversitetet Fall VQEG Meeting | 2024-11-18 3
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X
Productions

VSENSE
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Collecting 3D models Mittuniversitetet

XD

Productions

VSENSE
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Collecting 3D models

Requirements
* Interesting content for telepresence & telecommunication applications
« Available to us — or publicly available
« Can be made publicly available afterwards — redistribution

XD

People

© Sketchfab

Mittuniversitetet Fall VQEG Meeting | 2024-11-18 6
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Collecting 3D models

XD
e Productions

© Sketchfab ---------»

3D models with
CC-BY or
CC-0 licences

Mittuniversitetet Fall VQEG Meeting | 2024-11-18 7



e Sketchfab EexpLoRE - BUY3DMODELS FOR BUSINESS

Chateau de la Bretesche -RAWscan ¢

3D Model

Andrea Spognetta (Spogna)

&, Download 3D Model 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

This model is free

Licensing information

CC Attribution-
NonCommercial

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 @

favorite software.

0 Chateau de la Bretesche -RAWscan

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

COPY CREDITS

1 H |
1 B E

il
][

S
:

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

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

4
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XD
e Productions

‘lll-

© Sketchfab — [a) e,
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Collecting 3D models

XD

VSENSE

Productions

© Sketchfab —

OBJ

Cleanin
N

oBJ
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Collecting 3D models

XD

VEENSE Productions

© Sketchfab — [

OBJ

Cleanin
%, %

oBJ
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Collecting 3D models

XD
VEENSE Productions
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Initial collection — 91 models
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Initial collection — 91 models
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Initial collection — 91 models 'V

_ Mittuniversitetet
Dupllcates MID SWEDEN UNIVERSITY

Similars exist Not interesting or relevant

Excluded for practical concerns :
Metallicness cannot

be reproduced

Indoor

Mittuniversitetet Fall VQEG Meeting | 2024-11-18 15
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Set of selected 75 point clouds (visual not exhaustive)

Inanimate Objects Human & Animal

Bulding&Landscape

set UTES

Mittuniversitetet Fall VQEG Meeting | 2024-11-18 16
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Point cloud processing chain

XD
/EIENSIE Productions
e Sketchfab Clean Sample Voxellze
OBJ OBJ .
&

/
<IIIIII
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Point cloud processing chain

Mid/High Quality PPC

GPCC-Raht VPCC

Geocnn GPCC-Predlift

Pristine PC

Low Quality PPC

Mittuniversitetet Fall VQEG Meeting | 2024-11-18 18
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Preparing for the subjective QA
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Preparing for the subjective QA

Test Screen
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Subjective QA results

5
4..

(Vp]

O 3-

s
21 s GPCC-PredLift

GPCC-Raht
e VPCC

1 ' L\l T T

0 01 02 03 04 05 06 07 08 009 1
Bit per Point (Normalized per SRC)
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ICIP 23 Grand Challenge

3- PCVQA Grand Challenge b ; Home Rules' Tracks and Evaluation Criteria

ICIP-2023 - Point Cloud Visual Quality Assessment
Grand Challenge

Click here to see the final results!

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,v,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 dynamic 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
and storage space required by point clouds, a significant amount of work has been done to develop efficient point cloud compression (PCC) tools in the past

SEREE Cmmnifiaalles tha Ao Miatiea Fermavba Aeasie (AFARAY han vamambles cbamdacdicad sren NAA ~tamdavda: cammentes hamad BAA (4 TAAY adaial

Timeline

Dataset §

Results

Team

Q
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ICIP 23 Grand Challenge — Track based evaluation

Track-based Benchmarking Toolkit!“/

Can be either the whole range
or a specific quality range that

is relevant for the study.

Codec-specific evaluation

Provides a focused point-of-view

for considered codecs,
individually.

Codec A

Intra-SRC evaluation

Evaluation within the same source
content. Provides insight into
how well the metrics are at

discriminating the quality

difference from the same SRC.

4
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Ak, A., Zerman, E., Quach,
M., Chetouani, A.,
Valenzise, G., & Le Callet,
P. (2024, October). A
toolkit to benchmark
point cloud quality
metrics with multi-track
evaluation criteria.

In 2024 IEEE International
Conference on Image
Processing (ICIP 2024).

Mittuniversitetet

Fall VQEG Meeting | 2024-11-18
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1;’1 e
Check the database:

ﬁ- t.rl https://doi.org/10.5281/
Ia: £ ,,I-'- zenodo.8324545

@hssirty

Dr. Emin Zerman
Associate Senior Lecturer

Mid Sweden University

| Department of Computer and
Electrical Engineering

) / emin.zerman@miun.se



mailto:emin.zerman@miun.se
https://doi.org/10.5281/zenodo.8324545
https://doi.org/10.5281/zenodo.8324545

4

Mittuniversitetet

MID SWEDEN UNIVERSITY

Discussion Point:

How can we ensure a "good" distribution of the
source contents in database creation?
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