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Motivation

Motion Segmentation Face Recognition/Clustering

Pictures are from various databases/papers



Subspace clustering

[1] Elhamifar-Vidal, Sparse Subspace Clustering, CVPR 2009



Prior work: sparse subspace clustering (SSC)

[1] Elhamifar-Vidal, Sparse Subspace Clustering, CVPR 2009



Prior work: overview
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[3] G. Liu, Z. Lin, Y. Yu, Robust Subspace Segmentation by Low-Rank Representation, ICML’10
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Sparse subspace clustering

[1] Elhamifar-Vidal, Sparse Subspace Clustering, CVPR 2009
[2] Dyer et al, Greedy Feature Selection for Subspace Clustering, JMLR 2014



SSC by Orthogonal Matching Pursuit

[1] Elhamifar-Vidal, Sparse Subspace Clustering, CVPR 2009
[2] Dyer et al, Greedy Feature Selection for Subspace Clustering, JMLR 2014



SSC by Orthogonal Matching Pursuit

[1] Elhamifar-Vidal, Sparse Subspace Clustering, CVPR 2009
[2] Dyer et al, Greedy Feature Selection for Subspace Clustering, JMLR 2014



SSC by Orthogonal Matching Pursuit



Guaranteed correct connections: deterministic model

[3] Soltanolkotabi-Candes, A geometric analysis of subspace clustering with outliers



Guaranteed correct connections: deterministic model



Guaranteed correct connections: deterministic model



Guaranteed correct connections: random model

[3] Soltanolkotabi-Candes, A geometric analysis of subspace clustering with outliers



Scalability: SSC-BP versus SSC-OMP



Experiment on extended Yale B



Experiment on MNIST



Conclusion
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Motivation



Elastic net Subspace Clustering (EnSC)



Scalable Elastic net Subspace Clustering

• Prior methods
– ADMM
– Interior point
– Solution path
– Proximal gradient method
– etc.



Geometry of solution



Oracle guided active set (ORGEN) algorithm



Oracle guided active set (ORGEN) algorithm



SSC-BP vs. SSC-OMP vs. EnSC-Oracle



Correct connections vs. connectivity

–

–



Guaranteed no wrong connections 



Guaranteed no wrong connections 



Experiments

database # data ambient dim. # clusters Examples

Coil-100 7,200 1024 100

PIE 11,554 1024 68

MNIST 70,000 500 10

CovType 581,012 54 7



Experiments

database # data SSC-BP SSC-OMP EnSC

Coil-100 7,200 57.10% 42.93% 69.24%

PIE 11,554 41.94% 24.06% 52.98%

MNIST 70,000 - 93.07% 93.79%

CovType 581,012 - 48.76% 53.52%



Experiments

database # data SSC-BP SSC-OMP EnSC

Coil-100 7,200 127 mins 3 mins 3 mins

PIE 11,554 412 mins 5 mins 13 mins

MNIST 70,000 - 6 mins 28 mins

CovType 581,012 - 783 mins 1452 mins



Conclusion



Acknowledgement

Funding: NSF-IIS 1447822

Vision Lab @ Johns Hopkins University 
http://www.vision.jhu.edu 

Thank you!


	Scalable Subspace Clustering
	Motivation
	Subspace clustering
	Prior work: sparse subspace clustering (SSC)
	Prior work: overview
	Scalable Sparse Subspace Clustering �by Orthogonal Matching Pursuit
	Sparse subspace clustering
	SSC by Orthogonal Matching Pursuit
	SSC by Orthogonal Matching Pursuit
	SSC by Orthogonal Matching Pursuit
	Guaranteed correct connections: deterministic model
	Guaranteed correct connections: deterministic model
	Guaranteed correct connections: deterministic model
	Guaranteed correct connections: random model
	Scalability: SSC-BP versus SSC-OMP
	Experiment on extended Yale B
	Experiment on MNIST
	Conclusion
	Scalable Elastic Net Subspace Clustering
	Motivation
	Elastic net Subspace Clustering (EnSC)
	Scalable Elastic net Subspace Clustering
	Geometry of solution
	Oracle guided active set (ORGEN) algorithm
	Oracle guided active set (ORGEN) algorithm
	SSC-BP vs. SSC-OMP vs. EnSC-Oracle
	Correct connections vs. connectivity
	Guaranteed no wrong connections 
	Guaranteed no wrong connections 
	Experiments
	Experiments
	Experiments
	Conclusion
	Acknowledgement

