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Shape Descriptors

- a1 ar2 - ai,n
21 A22 - dA2n

Um,1 Am.2 - Am. n

Leroy et al, “The Stanford 3D Scanning Repository”



Spin-based Shape Descriptor

Classification



Modified Mean Curvature Flow

Kazhdan, M., Solomon, J., & Ben-Chen, M. (2012). Can Mean-Curvature Flow Be Made Non-Singular?
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Modified Mean Curvature Flow
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Crane, K., Pinkall, U., & Schroder, P. (2011). Spin transtormations of discrete surfaces.



Fncode Curvature Potential
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(1) DN =-2HN p 7
VA (AL NY — VA (AL N)
Af=2HN = < <
(2) f p 7
VAH-VAH
(3) Second-order fitting H p= y

(eigenvalues of hessian)

Dirk-Jan Kroon. (2009). Patch Normals



Methods

 VAH-VAH
- VA

(3) Second-order fitting H p
(eigenvalues of hessian)

Dirk-Jan Kroon. (2009). Patch Normals



N
AT
AAAY >

Fncoded Curvature Potential

k> N o B e
SO LT EVANATAN S G0 .-
«gmm‘n§°§“~‘&

Encoded Ground Truth
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Reconstruction Results
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Encoaed Ground Truth

Crane, K., Pinkall, U., & Schroder, P. (2011). Spin transtormations of discrete surfaces.



However...

Encoded Ground Truth

Crane, K., Pinkall, U., & Schroder, P. (2011). Spin transtormations of discrete surfaces.



However...

Encoded Ground Truth

Crane, K., Pinkall, U., & Schroder, P. (2011). Spin transtormations of discrete surfaces.




However...

Encoded Ground Truth

Crane, K., Pinkall, U., & Schroder, P. (2011). Spin transtormations of discrete surfaces.



Reconstruction lssues

* Not bijective

 Unable to reconstruct salient structures
- Multiple primitives?
- Modified spin transformation?

* Unable to reconstruct sharp corners



Classification



1. Shape Distribution

Probability
Density

Distance between a vertex pair

Osada, R., Funkhouser, T., Chazelle, B., & Dobkin, D. (2002). Shape distributions.



1. Shape Distribution

5 Animals 4 Balls 2 Belts 3 Blimps 3 Boats
6 Cars 8 Chairs 3 Claws 4 Helicopters 11 Humans
3 Lamps 3 Lightnings 6 Missiles 4 Mugs 4 Openbooks

Osada, R., Funkhouser, T., Chazelle, B., & Dobkin, D. (2002). Shape distributions.



1. Modified Shape Distribution

Distance between a vertex pair

Probability
Density



1. Modified Shape Distribution

Curvature Potential value

Probability
Density



1. Modified Shape Distribution
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1. Modified Shape Distribution

e Largely depends on mesh connectivity
* Looks like not differentiable



2. Persistent Homology







2. Persistent Homology
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Discussion

* Multiple primitives fitting and segmentation
* Persistent barcodes comparison
* Coping with different connectivities

* Fitting using spherical harmonics ?
e Using conformal willmore flow ?
e |s curvature potential bijective ?
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