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Directions of innovation for subspace clustering

Abstract

Subspace clustering seeks to cluster data points to their respective
linear subspaces with many applications in computer vision,
robotics, gene expression analysis, and image processing, to name a
few. In this talk, we present a new scalable approach to subspace
clustering termed Innovation Pursuit (iPursuit). iPursuit rests on a
new geometrical idea whereby subspaces are identified based on
their relative novelties. The subspaces are identified successively by
searching for directions of innovation in the span of the data
obtained as solutions to a series of convex optimization problems.
Our mathematical analysis establishes sufficient conditions for
iPursuit to correctly cluster the data. Moreover, the proposed
direction search approach can be used to build a neighborhood set
for each data point, and therefore can be naturally integrated with
spectral clustering to yield a new variant of spectral-clustering-
based algorithms. A remarkable characteristic of iPursuit is its ability
to yield exact clustering even when the subspaces have significant
intersections. The simulations with both synthetic and real data
demonstrate that iPursuit can often outperform the state-of-the-art
subspace clustering algorithms — more so for subspaces with
significant intersections — along with substantial reductions in
computational complexity. The spectral-clustering variant also yields
the state-of-the-art results for face clustering using subspace
segmentation.
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