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“TOM” image Wavelet Domain

Sparsity indicates that the underlying dimension of data « N
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If x is K-sparse problem is stilhall index sets
|IT| < 2K the submatrices Ay € C™

are full rank... krank(4) > 2K

N then the problem is ill-posed. i.e. there
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For the solution to be stable
we need a little bit more:
restricted isometry property
(RIP) ... a low distortion
embedding
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Sparse re inatorial search:

o such that ||y — 4

But thi torial and NP-hard. How
practic anteed performance under RIP

Convex re e [, optimization e.g.

x* = min||x||{such it ly — Ax||, < €
X

or greedy solutions — combine least squares minimization with hard
subset selection, e.g. (orthogonal) Matching Pursuit, Iterative Hard
Thresholding, etc.
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Sparse signal models help in a number of signal p asks such

as...

Observation Signal Reconstruction
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SAR images d of two main com
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2. Coherent reflectors wh
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A mixed [, /1, solution

x* = min ||x||; such that ||y — Ax]|;, < 24
£=AT(y — Ax*)
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Aim: detect and separate out
target w ms In Electronic
survelll

@ e.g.
wavef

@ Need processing to be fast

@ \Want to exploit sparsity in TF domain

(redundant chirplet transform)
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Example of source
separation based
masking. Sour
based on dir
arrival.

piano percussion
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Adapt masking to redundant transform still only

use a single chirplet transform
1. Calcul ximum Chirplet Transform

2. Defin hAreshold (Neyman-Pearson
detecti

3.  While coefficients above threshold:
1. Select maximum coefficient

2. Subtract the upper-bound spectral
window

end
4. Group coefficients into chirps
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Recovered components: better coherent gain than STFT

Normalized frequency
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@ Target classification exploiting non-isotropic

scattering & spectral Wies
@ Wideband sensing through subNyquist sampling

(MYs talk)
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ATR PERFORMANCE OF DIFFERENT SCENARIOS (Pr,.)

missing data pattern ~ data amount

full data

. 25% data
random -
10% data
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CS-framework  back-projection
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