
TTK Installation Instructions
• TTK comes with Paraview, it can be downloaded here:


• https://www.paraview.org/ 


• For those who want to follow along on your laptop during my 
presentation, you can find the same examples at:


• https://topology-tool-kit.github.io/examples/index.html  

• And while there are some direct links to individual datasets, if you 
want to download _all demos_ you would clone this repo (~1GB): 


• https://github.com/topology-tool-kit/ttk-data 

https://www.paraview.org/
https://topology-tool-kit.github.io/examples/index.html
https://github.com/topology-tool-kit/ttk-data
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Collaborators and Credits

• Lead developer: Julien Tierny (Sorbonne / CNRS)


• Public release in IEEE VIS 2017 involved Guillaume 
Favelier (Sorbonne), Charles Gueunet (Kitware), Michael 
Michaux (Sorbonne), and Josh


• Dozens of international contributors to TTK since, 
mailing list: ttk-users@googlegroups.com

mailto:ttk-users@googlegroups.com


TTK is Built On Top of 
ParaView

• https://www.paraview.org/


• Provides many built-in features:


• Rich IO support


• Modern rendering


• Advanced user interface


• “Visual” programming


• Python scripting

https://www.paraview.org/
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Part 2: A Tour of 
Topological Features of 
Scalar Data in TTK

https://topology-tool-kit.github.io/ 

https://topology-tool-kit.github.io/


Critical points
• Module


• ScalarFieldCriticalPoints 

• Extract the singularities and their index


• Algorithm


• Banchoff, J. Diff. Geom. 1967


• Linear time, trivially parallel


• Output


• Points with index and vertex IDs
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Persistence diagrams
• Module


• PersistenceDiagram 

• PersistenceCurve 

• Algorithms


• Extremum/saddle pairs
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• Saddle/saddle pairs w/ saddle connectors


• Output


• One curve per pair type
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Topological data 
simplification

• Module


• TopologicalSimplification 

• Extremum removal


• Default multiscale mechanism


• Algorithm


• Tierny & Pascucci IEEE TVCG 2012


• Linearithmic time


• Output


• “Flattened” data 
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Experimental Flow Vis

von Kármán vortex street, depending on Reynolds number



Guadalupe Island

http://envsci.rutgers.edu/~lintner/teaching.html

http://envsci.rutgers.edu/~lintner/teaching.html


TDA Apps in Visualization
Vortex extraction 

Kasten et al. 
IEEE TVCG’11



TDA Apps in Visualization
Vortex extraction 

Kasten et al. 
IEEE TVCG’11

Time for a Live,  

Interactive Demo! 

 

Examples: https://topology-tool-kit.github.io/

examples/index.html 

Data: https://github.com/topology-tool-kit/ttk-

data 
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Topology aware compression
• Module


• TopologicalCompression (IO) 

• Preserves the persistence diagram


• Dimension 0 or (d-1)


• Algorithm


• Soler et al. PacificViz 2018


• Linearithmic time


• Output


• Compressed image data


• Geometry improvement with ZFP


• Lindstrom IEEE TVCG 2014

2.3 
MB

279 
KB
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Merge & contour trees
• Module


• FTMTree  

• Skeleton extraction


• Level-set based segmentation


• Algorithm


• Gueunet et al. IEEE TPDS 2019


• Linearithmic time, efficient parallelization


• Output


• Nodes of the trees


• Arcs 


• Data segmentation
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Application to biomedical 
imaging



Application to biomedical 
imaging



Reeb graphs
• Module


• FTMGraph 

• Skeleton extraction


• Level-set based segmentation


• For non simply-connected domains


• Algorithm


• Gueunet et al. EGPGV 2019


• Linearithmic time


• Fast Parallelization of Parsa SoCG 2012


• Output


• Nodes of the trees, Arcs, Data segmentation



Morse-Smale complexes
• Module


• MorseSmaleComplex 

• Extremal curves, separating surfaces


• Algorithms


• Discrete Morse Theory, Forman SLC 2002


• Complex extraction via v-path collection (BFS)


• Quadratic time (worst case)


• Discrete gradient


• Tierny et al. IEEE TVCG 2017


• Output


• Critical points, separatrices, segmentation
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More Demos! 
 

Examples: https://topology-tool-kit.github.io/
examples/index.html 

Data: https://github.com/topology-tool-kit/ttk-data 

https://topology-tool-kit.github.io/examples/index.html
https://topology-tool-kit.github.io/examples/index.html
https://github.com/topology-tool-kit/ttk-data

