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(L. J. Guibas, 15 people) (J-D Boissonnat, 25 people)

- Applied Topology group - ABS, Select, Asap.
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- ML, Robotics, Bio-computation...




Exchanges (2008)

- Geometric Computing group

e long-term: M. Ovsjanikovs,

P. Skraba
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- Geometrica group

e long-term: Q. Mérigot, S. Oudot

e short-term: F. Chazal,

L D. Cohen-Steiner
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- Geometric Computing group - Geometrica group

e long-term: M. Ovsjanikovs e long-term: Q. Mérigot, P. Memari

e short-term: L. Guibas e short-term: F. Chazal,
e 2-year post-doc: P. Skraba J-D Boissonnat,
S. Oudot




Funding

- Geometric Computing group - Geometrica group

18 kE in 2008 (NSF) 20 kE in 2008 (EA)

25 kE in 2009 (NSF + FFS) 20 kE in 2009 (EA)




Main Scientific Goals

Input: a point cloud In a metric space.

Is there structure in the data?
Can we infer topological invariants?
Can we approximate differential quantities?
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Theoretical Challenges

What is the underlying object?
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Theoretical Challenges

What is the underlying object?
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e perform multi-scale analysis (landmarking, topological persistence)



Algorithmic Challenges

Curse of dimensionality:

The e-entropy (¢ < 1) of a smooth k-dimensional submanifold M of

Euclidean space R? is of the order of —klog(e). In other words, for
any finite set X s.t. dg(M,X) <e¢, | X|=Q((1)").

g
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g

e assume high co-dimension: 1 < k << d

Double curse:

For a finite set of points on a k-submanifold of R?, classical data
structures from computational geometry and topology (Cech complex,
Delaunay triangulation, a-shape) scale up exponentially with d, not k.



Algorithmic Challenges

Curse of dimensionality:

The e-entropy (¢ < 1) of a smooth k-dimensional submanifold M of

Euclidean space R? is of the order of —klog(e). In other words, for
any finite set X s.t. dg(M,X) <e¢, | X|=Q((1)").

g

e assume high co-dimension: 1 < k << d

Double curse:

For a finite set of points on a k-submanifold of R?, classical data
structures from computational geometry and topology (Cech complex,
Delaunay triangulation, a-shape) scale up exponentially with d, not k.

e Build lightweight data structures (Rips complex, witness complex)
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