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What is a 3D Point Cloud?

ÂA set of 3D points

Ånot ordered, 

Åwithout relations 

between them

ÂEach point is defined by

Å(X, Y, Z) 

Å(R, G, B) or (Y, U, V)

Åreflectance, transparency, 

normalé
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Vertex

53,283

17,500 + 34,405 

Vertex + Face

Å Low complexity in computation for 

reconstruction

Å With more accuracy and close to realityÅ Efficient surface rendering

Point CloudMesh
vs

Point cloud VS Mesh

Image ñEvaluation of LARA in game TOMB RAIDERò from: 

https://geeko.lesoir.be/2018/02/19/mattel-devoile-une-barbie-lara-croft/

The ñStanford Bunnyò from: http://graphics.stanford.edu/data/3Dscanrep/

Mesh Chao PC Chao
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3D Point Cloud Video -- redandblack

Inc. 8i Labs. 2017. 8i Voxelized Full Bodies, version 2 ïA Voxelized Point Cloud Dataset. ISO/IEC JTC1/SC29/WG11 m40059 

ISO/IEC JTC1/SC29/WG1 M74006, Geneva, CH

7



Compression is mandatory 

Ideal:

4G
~150 Mbps

5G
1~10 Gbps

Reality:

4G 
~80 Mbps

5G
~100 Mbps

Extracted information from: 

https://www.opensignal.com/
100,000 points @ 30fps Ą 360 Mbps (uncompressed)
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Augmented Video ñDancing Chaoò Captured 

with Microsoft Hololens

Issue: Can load only 10~20 frames

3D point cloud sequence Dancer from: 

Inc. Owlii. 2017. Owlii Dynamic Human Textured Mesh Sequence Dataset. 

ISO/IEC JTC1/SC29/WG11 m41658, Macau, CN

Compression is mandatory 
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Purpose

?[1] Jingliang Peng, Chang-Su Kim, 

and C.-C. Jay Kuo. 2005. 

Technologies for 3D mesh

compression: A survey.

[2] Pierre Alliez and Craig Gotsman. 

2005. Recent advances in 

compression of 3D meshes. 

[3] Adrien Maglo, Guillaume Lavoué, 

Florent Dupont, and Céline Hudelot. 

2015. 3D Mesh Compression: 

Survey, Comparisons, and 

Emerging Trends. 

é

é

Survey for 3D mesh Survey for 3D Point Cloud

How to structure the ñpoint cloudò paper? 

Single rate, Progressive compression; geometry-driven, attribute-

driven method; spatio/temporal prediction; Octree, KD-treeé

"Universe Map" for 3D point cloud 

compression methods. ©Chao CAO 

a multi-dimensional representation which involves

three main levels:

<Tree> <Dimension> <Method>
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<Tree> Level

Octree

KD-tree

-Predictive-adapted structure

-Uniformly segmented

-Expensive cost to build

Å Suitable for sparse point cloud, 

inter coding

-Efficient to build since itôs a binary structure

-Poor temporal consistency 

Å Suitable for nearest neighbor search, denser point 

cloud, intra coding
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<Method> Level

Å Useful for streaming

LOD (Level Of Detail)

Clustering

Transform

Graph Transform
Zhang, C., Florêncio, D.A., & Loop, C.T. 

(2014). Point cloud attribute compression with 

graph transform. 2014 IEEE International 

Conference on Image Processing (ICIP), 

2066-2070.

-Wavelet Transform

-Fourier Transform

-DCT Transform

-RAHT (Region-Adaptive 

Hierarchical Transform)

é 

Å Suitable for 

simple 

attribute(colo

r) content

Å Suitable for color 

compression
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<Dimension> LevelðPaper main workflow 

1D Traversal 

compression 

Input Point Cloud
Patch generation

Patch generation

Patch generation

2D Projection and mapping

Spanning tree 

example using 

di�¡erent predictors 

(B(yellow), L(green), 

R(blue), F(red))

Direct exploitation of 

3D correlations

mv

mv
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