
Testing the Manifold Hypothesis 

Hariharan Narayanan 

Laboratory for Information and Decision Systems 

MIT 

 

TexPoint fonts used in EMF.  
Read the TexPoint manual before you delete this box.: AAAA 

Based on work with Charles Fefferman 

 and Sanjoy Mitter 

 



High dimensional data  

[David Donoho, AMS 2000] 
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Manifold learning and manifold hypothesis 

 [Hastie-Stuetzle’ 89, Kambhatla-Leen’93,  Tannenbaum et al’00, 

Roweis-Saul’00, Belkin-Niyogi’03, Donoho-Grimes’04] 

 

 

 

 

 

 

       



This talk 



Reach of a submanifold of Rn 

Large reach Small reach 

M reach 



Low dimensional manifolds with bounded 
volume and curvature  



Packing number 



Testing the Manifold Hypothesis 



Sample Complexity of testing the manifold 
hypothesis  

 [N-Mitter NIPS 2010], [Fefferman-Mitter-N 2011] 

 

 

 

 

 

 

       



Sample complexity of testing the Manifold 
Hypothesis  



Empirical Risk Minimization  



Fitting manifolds 
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 Reduction to k-means  



 Proving a Uniform bound for k-means  



 Fat-shattering dimension 



Bound on sample complexity  



 VC dimension 



 VC dimension 



Random projection  



Random projection  



Bound on sample complexity  



k-means Clustering 

[Bartlett’97, Dasgupta’02, Guha-Munagala’02, Agarwal-Mustafa’04, 

Bendavid’07, Maurer-Pontil’08] 



Fitting manifolds 



K d-planes 



K d-planes 

TexPoint Display 



Algorithmic question  

 [Forthcoming work with Charles Fefferman and Sanjoy Mitter] 

 

 

 

 

 

 

       



Outline  



Outline  







Summary 



Thank You!  


