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Proximity graphs are often used to approximate geodesics

Used for various dimensionality reduction methods
• Laplacian Eigenmaps
• Locally Linear Embedding
• ISOMAP
• Maximum Variance Unfolding
• Local Tangent Space Alignment
• …

Used as intermediate representations for topological inference [1, 2, 3]
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Existing results for approximating geodesic distances [4]

• Only apply to smooth submanifolds of ℝn

• No singularities (such as bifurcations) allowed
• Conditions under which approximated and true 

geodesic distances are close are stringent
• Must approximate all local patterns well
• However, global patterns may be 

approximated well without local patterns

THE PROBLEM

New geometric characteristics for metric graphs

• More flexibility (account for data at hand)
• Is also necessary to extend to singularities 

(proof in paper)

OUR APPROACH


