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Abstract

We are interested in imaging sparse scenes, accurately, using limited and noisy data.
Such imaging problems arise in many areas such as medical imaging, structural biol-
ogy, radar and geophysics. Both the passive and the active array imaging problems
with or without multiple scattering can be reduced to finding the solution of the linear
system Aρ = b0 + e, where e is the noise. It is well known, that a sparse solution of
this system can be found efficiently with an `1-norm minimization approach,

ρ∗ = argmin
ρ
‖ρ‖`1 , subject to A ρ = b0 + e, (1)

if the data is noiseless. However, determining ρ from data corrupted by noise is still a
challenging problem. For optimal results, current approaches need to tune parameters
that depend on the level of noise, which is often difficult to be estimated in practice. In
this talk, the Noise Collector [1, 2], a new parameter-free, `1 norm minimization ap-
proach will be presented. We introduce a no-phantom weight τ and the Noise Collector
matrix C , and solve instead of (1), the augmented system

(ρτ,ητ) = argminρ,η (τ‖ρ‖`1 +‖η‖`1) ,
subject to Aρ+Cη = b0 + e, (2)

The Noise Collector has a zero false discovery rate (no false positives) for any level of
noise, with probability that tends to one as the dimension of b0 increases to infinity and
provides exact support recovery when the noise is not too large. A Fast Noise Collector
Algorithm has been implemented which makes the computational cost of solving the
minimization problem comparable to the original one. The effectiveness of the method
will be demonstrated in imaging applications.
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