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Topological data analysis (TDA) can broadly be described as a collection of data
analysis methods that find structure in data. These methods include clustering,
manifold estimation, nonlinear dimension reduction, mode estimation, ridge estimation
and persistent homology.

Larry Wassermann, Topological Data Analysis
f’; s Sy \ Annual Review of Statistics and Its Application
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In 1971, John O’Keefe discovered the first component of this positioning system. He
found a type of nerve cell in an area of the brain called the hippocampus that was
always activated when a rat was at a certain place in a room. Other nerve cells were
activated when the rat was at other places. O’Keefe concluded that these “place cells”
formed a map of the room.

— The Nobel Committee, October 2014
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Firing data — intersection data — space
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Firing data — intersection data — space
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Firing data — intersection data — space
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Firing data — intersection data — space
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Firing data — intersection data — space

(Embedding is of course not known)




Neuroscientists

observe

Neurons

(lllustration only)
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> Neural Comput. 2019 Jan;31(1):68-93. doi: 10.1162/neco_a_01150. Epub 2018 Nov 21.

Decoding of Neural Data Using Cohomological
Feature Extraction

Erik Rybakken ', Nils Baas 2, Benjamin Dunn 3
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Article | Open Access | Published: 12 January 2022

Toroidal topology of population activity in grid cells
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« computing lowerstar filtrations on images, and
Background . d

Ripser demonstration
API Reference

« computing representative cochains.

We supply a large set of interactive notebooks that demonstrate how to take advantage of all the
Tutorials features available.
Representative Cocycles
Approximate Sparse Filtrations

Sparse Distance Matrices

Ripser.py is an evolution of the original C++ Ripser project. We have put extensive work into making
the package available to Python developers across all major platforms. If you are having trouble

Lower Star Time Series

Lower Star Image Filtrations
Moebius Strip And The Field of
Coefficients

Greedy Permutation

installing, please let us know by opening a github issue.

You can find the source code on github at Scikit-TDA/Ripser.py. For the original C++ library, see
Ripser/ripser.
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The End



