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Virtual and Augmented Reality

e Zoom in 3D objects

e Point Cloud Upsampling
IS necessary
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Point Cloud
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Point Clouds

* Single points
— Geometry (x,y,2)
— Attribute (RGB)

- Geometry Upsampling

- Color Upsampling
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Input Point Cloud
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Block Part

itioning
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Input Block
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Geometry

Aim:
Generate model that estimates the surface of the point cloud

(’ Basis function
q=flo,pl = > cripkilo,p]

klek \

Expansion coefficient
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Frequency-Selective Geometry Upsampling
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Model Generation

Iteration: 1

Technische Fakultat
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Continuous Model and Input Points
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Delaunay Triangulation
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Delaunay Triangulation
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Continuous Model with In- and Output Points
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Frequency-Selective Geometry Upsampling

V. Heimann et al., “Frequency-Selective Geometry Upsampling of

Point Clouds,” accepted for ICIP 2022.

Low-resolution point cloud
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High-resolution point cloud
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Error Metrics

A given point b; in the

point cloud to be
Normal vector N.
_NJA ( evaluated

i ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I ,,,,, ePZPOIHt — 1 E 7: . 92
i =Projected A,B N4 ZVaj €A H ( 7]) 2
I eArror vector

! 1 EGij)

e R = 3 Yy (B0, 5) - Ny

Corresponding point a; in

referen int cl
eference point cloud Plane

Tian et al., ,Geometric distortion metrics for point cloud compression,” ICIP 2017.
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Results

&
5 S I I -

factor | Metric Method [a) [ = (44 O 0 2] 0 o N < &~ Avg
P2Point EAR [1] 11.3 9.5 144 | 29.6 | 13.6 | 8.7 8.3 7.4 7.5 7.4 7.9 7.6 11.1

_3 PU [2] 134 | 127 | 124 | 9.0 153 | 17.1 | 18.0 | 224 | 133 | 13.6 | 140 | 13.0 14.5

9 x10 FSGU (Ours) 1.9 3.8 1.5 29 35 3.6 3.6 3.8 3.1 2.5 33 2.6 3.0
POPlane EAR [1] 5.0 4.3 6.6 9.2 2.8 2.0 1.7 0.7 3.0 3.6 3.5 4.0 39

_3 PU 2 11.3 8.3 10.1 7.3 7.5 8.6 7.0 7.6 7.1 8.9 9.4 8.6 8.5

x10 FSGU (Ours) 0.5 0.6 0.4 1.3 0.5 0.5 04 0.5 0.5 0.5 0.6 04 0.6
P2Point EAR [1] 27.8 | 127 | 16.6 | 12.1 | 179 | 206 | 164 | 152 | 189 | 14.6 | 140 | 14.3 16.8

_3 PU (2] 11.7 | 114 | 114 | 8.7 16.6 | 16.6 | 16.7 | 166 | 129 | 129 | 140 | 12.6 13.5

4 x10 FSGU (Ours) 1.5 35 1.2 28 34 3.5 3.8 40 | 3.7 3.0 4.1 3.0 31
P2Plane EAR [1] 9.0 5.0 6.6 3.7 4.0 5.4 4.5 4.5 6.3 54 4.9 5.8 54

_3 PU [2] 6.0 6.3 6.5 4.5 6.4 6.8 7.2 7.3 5.8 6.1 6.4 7.2 6.4

x10 FSGU (Ours) 04 04 0.4 14 04 0.4 04 0.5 0.5 0.6 0.5 0.5 0.5
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Visual Results — Dragon

Original EAR

PU-Net
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Conclusion

Frequency-selective model estimation

* uses
— Expansion coefficients
— Basis functions
* works
— Block-based
— lteratively 3 >,
* jssuccessfully applied to
— Geometry Upsampling
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