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Capturing the “shape”  of data
● Datasaurus Dozen

[Matejka et al. 2017]
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● Input PL scalar data
○

○       : simplicial complex
■ Triangulated surface
■ Tetrahedral volume
■ 2D pixel image
■ 3D voxel image
■ Point cloud data
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● Input PL scalar data
○

● Topological abstractions
○ Critical points
○ Persistence diagram
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The persistence diagram

● Structural features 
○ Vortex centers
■ Enstrophy maxima
○ Large-scale vortices
■ Persistent maxima
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● Data representation
○ Topological signature
■ Persistence diagram

● Data comparison
○ Wasserstein distance
■ Optimal assignment
■ Computable, stable

● Topological statistics
○ Geodesics, means, …
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http://erc-tori.github.io/

● Challenges
○ Significance
○ Data size

● Strategy
○ Topological reduction

http://erc-tori.github.io/
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Topology at scale

Topological statistics http://erc-tori.github.io/publications 

http://erc-tori.github.io/publications
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Reproducible research

TTK Hackathon’19

me!

TTK Hackathon’21

● Replicable papers
○ https://www.replicabilitystamp.org/ 

● The Topology ToolKit (TTK)
○ Open-source library C++ (2017)
■ http://topology-tool-kit.github.io 
○ 17 contributing institutions
○ Online example database

https://www.replicabilitystamp.org/
http://topology-tool-kit.github.io
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● Numerical data?
○ Recover/analyze/compare ‘structural’ information

Topological Data Analysis
■ Robust, multiscale
■ Successful in applications

● The TORI project
○ Large scale data analysis
○ Available in open-source! (TTK)
○ Many perspectives

Take-home messages



● TTK
○ Homepage: https://topology-tool-kit.github.io/ 
○ Examples: https://topology-tool-kit.github.io/examples/ 
○ Code: https://github.com/topology-tool-kit/ttk/ 

● ERC Project TORI
○ https://erc-tori.github.io/ 

Thanks!

https://topology-tool-kit.github.io/
https://topology-tool-kit.github.io/examples/
https://github.com/topology-tool-kit/ttk/
https://erc-tori.github.io/
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