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I Short-and-Sparse (SaS) Deconvolution

SIGNALS CONTAINING SHORT REPEATED MOTIFS:
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SASD: FIND SHORT ay & SPASE xy FROM CONVOLUTION y = ag * xg




I Symmetric Solutions in SaSD

ALL SCALED & SHIFTS OF (ap,xo) ARE SOLUTIONS

y o s¢lao] ¥ (1/a) s_g[xo]

To solve aqg...
- Fixscale ||all, =1
- Accept every signed shift @ = £sy[ag] as solution



I Algorithm: Approximate Bilinear Lasso

NATURAL, EFFECTIVE ALGORITHM: BILINEAR LASSO
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THEORY: STUDY APPROXIMATE BILINEAR LASSO
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here, p is smoothed ¢! function
SP~1isp-dimensional sphere



I Geometry of Approximate Bilinear Lasso

OVER SUBSPACE S(/, .} SPANNED BY SHIFTS:
- LOCAL MINIMIZERS ARE NEAR SHIFTS
- NEGATIVE CURVATURE BREAKS SYMMETRY BETWEEN SHIFTS
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I Geometry of Approximate Bilinear Lasso

GEOMETRY OF @anL |S BENIGN OVER UNION OF SUBSPACES




I When is SaSD Easy?

SHIFT-COHERENCE 4 OF ag:

p = maxiy|(silao], sjlao])| A k
nd wt
SPARSITY 6 OF xg:
xo ~ Bernoulli-Gaussian(6) !
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SASD IS HARDER IF...
- COHERENCE 1 (solutions closer on sphere)
- SPARSITY 6 1 (more unknowns)



I When is SaSD Easy?

SPARSITY—COHERENCE TRADEOFF:
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I Theory: Geometry & Algorithm

THM1: GEOMETRY OF ¢ ,p;, OVER SUBSPACES

Given ay € R, u-shift coherent; x, ~ BG(0) long and
1o, 1
Po Pov/E + \/Po

then local minima of o ;. over UoS are close to shifts.
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THM2: PROVABLE ALGORITHM FOR SASD
A minimizing algorithm starts and stays near a subspace,

solves SaSD exactly up to a signed shift in poly time.



I Wrapping Up

Main theoretical results: geometry of objective landscape,
and a provable algorithm for SaSD.

Optimizing ¢y, is not recommended in practice.

Algorithmic ideas (sphere, initialization, etc.) are useful for
practical method such as bilinear Lasso.
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