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Research Objective

Hybrid Linear-Nonlinear Measurement System

EXPRESS I: Exploit structure in measurement system A, sparsity x(t) and representation X.
EXPRESS II: From Analysis to System Design:

e Signal model:

 Problem of interest:

X,

e Examples for 7 and ®:
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— quantization (K-Bit, One-Bit, Sigmoid, ... ),

— constant modulus (|x;| = ¢; € R),

—nonlinear, mixing or compression network.

pq . Side constraints (PO)

Source K —TXK(t)
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EXPRESS II Model: Synthesis Network

Exploiting Different Types of Structure

o

I

)

1

1.1

1

4 e Shift invariance: J;a(0) = Jza(G)z(9)>

-
1

1

/

min {

min {
min {
min {

* Constellation signals

X|lop : AX =Y,
X|lop : AX =Y,
X|lop : AX =Y,
X|lo : AX =,
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and integrality property:
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e Non-circular sources
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e Constant modulus SDP-relaxation:
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WP 1:
structure of
measurement
system A

WP 2:
structure of
representation X

WP O:
structure of
mixing ¢ and
nonlinearity 7

e In M-D tensor domain

- Group sparsity in
one-dimensional arrays
Xi(].) — ... = Xi(D) =0
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 Partly calibrated array:
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Exploiting Structure for Algorithms

 SPARROW: Grid-less sparse recovery procedure for MMP with multiple shift-invariant arrays

and fully-augmentable arrays [1, 2]

 COBRAS: lift 2-D sparse reconstruction problems (e.g. 2-D DoA estimation) into 1-D block-

and rank-sparse reconstruction problem [3, 2]

 BOSE: fast and accurate estimation scheme to exploit the block-sparse tensor structure [4]

 STELA: pseudoconvex approx. algorithm framework for nonsmooth optimization [5, 6]

 Cramér-Rao bound on the estimation accuracy of a Bernoulli-distributed block-sparse core
tensor in the context of CS with Gaussian measurement matrices [4]

* Specialized branch-and-cut algorithm for complementarity & cardinality constraints [7, 8]

Recoverability
e Constellation and integral signals [9]

* Gridless sparse recovery in multiple measurement problem [10, 11]

 Gridless sparse recovery based on atomic norm minimization for strictly NC sources [12]

* Cramér-Rao bound for strictly NC signals as a benchmark for the maximum achievable gain

from sparse NC signal recovery [13]

Achievements and Activities

e 8 journal papers and 11 conference papers published, 2 preprints submitted, 2 dissertations
successfully completed: [7, 2], Tutorials at IEEE ICASSP 2015 and EUSIPCO 2017, Special

session on “Exploiting structure in compressed sensing” at IEEE CAMSAP 2017
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