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Introduction

| Noiseless CS formulation d= ®Ts = ®TAx = Bx
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Outline

 Modulated Wideband Converter

* Noise Folding in the Modulated Wideband Converter
* Frequency-punctured Mixing Sequences

« Some Numerical Results

« SNR - Coherence

e Conclusions
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MWC for blind wideband signal acquisition

¢ Multiband signal

* Multiple narrowband frequency channels with unknown frequency positions distributed over wide
frequency band of interest W.

* Limited number of active channels L, so that Zf;l B; K W = sparse in the frequency domain

dq[n]
Given by nature )% > h(t) _>7\,_)1

kT,

v
d : 0 4 i; T LA %
. KT,

. /I > t
Implemented in hardware /ﬁ p2(t) .
SV | dy[n]
? S| o s/ N
d=Bx = q)TAS = RWPAs Periodic PN ~™"==-> kT,
sequences p,(t) t
T, < N Pm(®)

*Mishali, Moshe, and Yonina C. Eldar. "From theory to practice: Sub-Nyquist sampling of sparse wideband analog signals."
Selected Topics in Signal Processing, IEEE Journal of 4.2 , 2010.
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MWC in frequency domain analysis
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Noise folding in the MWC

Ww((‘)) |S(w)| |S](w)|
—
Input SNR
B total input signal power Ny
M= oise power within occupied bands | |
Output SNR per channel e 0 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ s
_ total output signal power Vimio Y™ ¥Ymo YmVm
Tom = otal ouput noise power N
Assumptions: ﬂ
° fS = fp D((l))
. ) . 2w 2w >
Sub-band bandwidths B; = === = = . % jex, s, % e, (|Vm,j| : psj)
I — _ n =
 Sub-band central frequencies f; = j - v/, NoZW/K om NOIZ(W - Zk|ym,k|2
* Input noise is white with PSD N, : ;
. ¥ ~CN(0,1/VE) E {’70 m} = — 1 ,where —is sampling rate reduction per channel
m, ’ ,
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Frequency-punctured mixing sequences

2 Let’s build y,, so that
Dy (w) = Zkeycm Ymi = Sk (W),
where X, € K:{—K,, ...,0, ..., K,} defines the number K < K of subbands to take into account
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Simplified signal model

w
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_— Simplified frequency domain signal model: x . ( |
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Numerical results. S

| L] |
— o) .
Support recovery | T
Support recovery was based on the Basic Pursuit approach
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Numerical results. Punctured y,,
SNR per channel

[1x]1° 1

2
T e (el
g E{llnell?} Ny’

E{|yha’)

No,m

Probability density function of the output signal power

0.9r !
08f A9 K/K
B .
0.7 [ ) - 0.9
B os
0.6} ¢ o7
Elos
05F : os
Kk B o-
0.4} [ B o3
o2
03t : Bloa
0.2}
0.1t
0 —»
inf © 50 -45 -40 -35 -30 -25 20 -15 -10 5

Power, dB

17/9/2013

17 - 19 September 2013, Bonn, Germany

d B X
Mx1 MxN Nx1
1 | i
lEEEs " wl

N

Input SNR n; = 20dB, N = 20

Expected output SNR

0
2H
for the case y,, # 0
5 N when x;, =1 //
g /
o T -6 .
©
¥ N
wn =z 8
5 O 7
o) /
& 0 /’ Overall
12 // /
14 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
1-K/K

2nd International Workshop on Compressive Sensing applied to Radar

ILMENAU UNIVERSITY OF
TECHNOLOGY




. ) Mx1 MxN Nx1
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Numerical results. Punctured y,, S
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SNR and self-coherence
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SNR and self-coherence
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Conclusions

* The effect of noise folding significantly degrades recovery performance.

« Noise mitigation capabilities via measurement kernel manipulations are
limited by the coherence properties of the resulting kernel.

 The influence of the noise added to the signal prior measurement on the
support recovery has been studied numerically revealing the relation
between input SNR, number of channels, mutual and self-coherence.
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