
Numerical Geometry of NonrigidShapes

Justin Solomon
MIT, Spring 2017



Extrinsically 
close

Intrinsically 
far



Geodesic distance
[ jee-uh-des-ik dis-tuh-ns]:
Length of the shortest path, 
constrained not to leave the 
manifold.



Local minima
Straightest Geodesics on Polyhedral Surfaces (Polthier and Schmies)



Extrinsic may suffice for near vs. far

Not OK

OK

Computationally 
expensive



Single source

Multi -source All-pairs

Locally OK

https://www.ceremade.dauphine.fr/~peyre/teaching/manifold/tp3.html            http://www.sciencedirect.com/science/article/pii/S0010448511002260



Meshes are graphs
http://www.cse.ohio-state.edu/~tamaldey/isotopic.html

Approximate 
geodesics as 
paths along 

edges











ÁAsymmetric

ÁAnisotropic

ÁMay not improve 
under refinement



Graph shortest-path
does not converge to 
geodesic distance.



Geodesic distances are 
need special discretization.

So, we need to understand the theory!
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ÁGlobally shortest path

ÁLocal minimizer of length

ÁLocally straight path


