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Information-theoretic requirements

P.-A., Nowak, 2016



Let X - be a matrix formed with d — r + 1 columns of X;. We
say X, is observed in the right places if every proper subset
of n columns of X - has observations on at least n + r rows.

O B

HE

X, = HEN X, =

HE
N

Good Bad

Observed in the right places

P.-A., Nowak, 2016
What do | mean?




For every k, suppose X contains r + 1 disjoint
matrices {XT}"Ole observed in the right entries.
Then {S;};*_, is the only union of subspaces
that agrees with X.
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Each column with r+7 entries imposes
Y 7@3trictio@on what the subspace may be

Degree-r polynomial
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Take a basis of an arbitrary subspace

This subspace agrees with X,; if and only if

X3

U, | 0,
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We can split this as:

?“{ LA, _ UAq; 0.
1 { _CIBVZ._ i Uvi i

We can use the top block to solve for 0;:

0; = Uzlz_mAi.
Plug this in the last row:
Ty, = UViUZ;wAi-
Or equivalently

ry, — UviUzl.ZBAi = 0.
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X =|y1 Y2
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e |f data is observed in the right entries
- Polynomials are algebraically independent

e After this, use cool Algebraic Geometry tricks:
- Polynomials are a regular sequence
- Polynomials define a zero-dimensional variety
- At most finitely many solutions
- Unique solution (with a bit more work)

A flavor of our Ideas



Each column with r+7 entries imposes
I(restriction)on what the subspace may be

Degree-r polynomial
. ZEQ

Yy Y2

<1 ¥

Entries observed in the right places.

Polynomials are independent.

Completion is solution to polynomials.

A flavor of our Ideas
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Algorithm 1: Group-Sparse Subspace Clustering

Input: X, K, 7, A.
Initialize U € R**¥X" (e.g., using SSC-EWZF).

repeat N K
B . - 2
V =argmin ||Q(X - UV)||z + A E |vjkll2-
\% ‘
J,k=1

U= argmin 192X — UV)H,
U: |[Ullp=]

until convergence;
Output: U, V.

State-of-the-art Algorithms

P.-A. et. al, 2016
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