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Course Goals

e Learn how to design, program, and analyze algorithms for geometric
computing

« Hands-on experience with shape modeling and geometry processing
algorithms

e Learn how to batch process large collections of geometric data ana
integrate it in deep learning pipelines
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Course Overview

Daniele: Introduction to Geometric Computing with Jupyter
Sebastian: Geometric Computing and Geometric Deep Learning

Teseo: Mesh Generation and Numerical Simulation

Q&A



Getting Started

e The libraries used in this course are implemented in C++ for
efficiency reasons, but are exposed to python for ease of integration

» All libraries are available on conda, they can be installed with:

conda config --add channels conda-forge

conda install meshplot
conda i1nstall 1igl

conda install wildmeshing
conda 1nstall polyfempy



Cross Plattform: Windows, MacOSX, Linux



MeshPlot

https://skoch9.github.io/meshplot/




Interactive Geometry Liorary (libigl)

https://libigl.github.io



Wild Meshing (TetWild

L] Yixin-Hu / TetWild @ Unwatch~ 14 Y Unstar 174  YFork 25

<> Code Issues 14 Pull requests 0 Projects 0 Wiki Insights

Robust Tetrahedral Meshing in the Wild. https://dl.acm.org/citation.cfm?id=32...

geometry-processing tetrahedral-meshing surface-repair 3d-triangulation

P 122 commits ¥ 2 branches © 0 releases 22 6 contributors sfs View license

Branch: master » New pull request Create new file  Upload files = Find File Clone or download ~

https://wildmeshing.github.io
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polyfem

Home

Tutorial
Documentation
Python [alpha]
Jupyter examples

Python docs

https://polyfem.github.io

12

@ polyfem/polyfem
22 Stars - 3 Forks

Table of contents

Compilation
Optional

Usage

License

Citation

Acknowledgements & Funding
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Triangle meshes discretize surfaces...

= Store vertex positions as
<n><3 matrix of real numbers

=V = [X1Yy1 21
/ Xo Yo Zo;

o —
—

Xn Yn Zn]
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Triangle meshes discretize surfaces...

orientation matters!
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Triangle meshes discretize surfaces...

N
v ‘%‘\9 N

= Store triangle connectivity as ‘

<m><3 matrix of indices into V

=F = [fy1 12 T43;
/ foq o1 Toz;

o —
—

fm fn2 fnS]
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Whny RAW matrices?

Memory efficient and cache friendly
Indices are simpler to debug than pointers
Trivially copied and serialized

Interchangeable with other libraries: numpy, pyTorch,
Tensortlow, Scipy, MATLAB, OpenCV
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