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Relationship between detection (decision statistic) and
estimation (estimate) of a parameter

If T(x) is the MVUE of 6, then the UMP for a one-sided test
on 6 is of the form T(x) =2 n

If MVUE is not available/does not exist, a UMPU test can be
constructed from the MLE

A Separating Function (SF) g : RM — R continuously maps
sets ©p and ©1 into two separate real intervals i.e.,

©0 C g7 1((—0o0,0]) and ©g C g~ 1((0, 0))

Using SF, the performance of any (e,p)-estimate 6 can be
analyzed, for the detection problem

Additional questions like how to find an SF, corresponding
optimal tests are addressed. Examples are discussed.
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Noisy incomplete observations Y;; = M; ; + €; j, where (i, j)
are uniformly random and ¢; ; are Gaussian
lq penalized MC problem:

i 21 2 q
miny J(M) = 53 i jealYij = Mij)* + M[Ml[g
Previously, the cases ¢ = 0 and g = 1 were studied, partially.
This is an extension for 0 < g < 1
New in this work : Scalar case study, an algorithm based on
Majorization-Minimization technique to obtain the solution,
its convergence analysis, extensive simulations.
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Linear, distributed estimation of a random vector

6 = [01,62,--- ,6p], using K sensors and a FC, with a MAC
between them (noiseless/noisy)

Signal at FC (assuming perfect sync.):

Yneex1 = Gy sy Fsor o Hexplpxa + GFiegss +ng
When the S—FC channel is lossless, the precoder F is
designed such that the MSE at the FC is minimized

In the noisy case, a filter W is designed to nullify the effect of
noise at FC

Additionally, a special case, asymptotic study, effect of the
average power constraints are studied
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Large Deviations analysis of the setup shows a phase
transition behavior w.r.t. n/w degree of connectivity
(existence of a “optimal” detection threshold)

N/w degree of connectivity is defined in the paper (following
the authors’ earlier work) by a parameter |logr| € (0, o)
Calculation of the threshold depends on the distribution of the
observations

Interestingly, with the same n/w connectivity and same
centralized EE, the distributions following Laplace (or
Gaussian) distn.
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Linear DoF for K-user M x N MIMO IC with constant
coefficients. Method to compute the “proper” LDoF

An upper bound on LDoF is derived and it is shown to be

M+ N M+ N M+ N

K + when i is an integer, and [K i 1+1
K+1

otherwise

K+1 K+1

Achievability proof is not discussed (still open)

Even if the MIMO system is partially symmetric, the per user
LDoF may be different



