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Cognitive Sub-Nyquist MIMO Radar (SUMMeR)
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Sub-Nyquist mode (3) detection performance is same as Nyquist mode (1) Cognitive Sub-Nyquist (3) performs better that Nyquist in low SNR

CompreSsed CArrier and Direction-of-arrival Estimation (CaSCADE)

Cognitive Radio (CRo) Signal Model and Sampling Scheme

Multiband model: M signals with max. bandwidth B and max. frequency fNﬂ.

2 « Analog front-end: modified MWC sampling chain
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Address the conflict between spectrum saturation and underutilization
- Grant opportunistic access to spectrum "holes" to unlicensed users
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- Perform spectrum sensing task efficiently, in real-time and reliably . Each transmission s, () is characterized by an angle of arrival (AOA) ; and l ‘ l M II
" ' " d $p o y in Chicago, IL s ‘ LPF _/7

T carrier frequency f; é A

Ar aftc Conrol, Aevs M 100130 e T

' H Pt Mobke, Arates, oers 136174 W& n

B

0 Martive Motie, Amutes, cwrs: 216,225 WG Jem GED] e P

2 Fnd Motile, Aero, others. 225400 We 1o -, A0,

- ' Arwteu Fumd, Nobke. Rasclocaton 406470 We ey -, - A8 Y Va

. TV .20 470512 We . F J . x (U

L TV 2136 S12.608 W& L N
R . TV 3751 608408 Ve
xe 2V TV 5240 696000 W 7 A -

o Ot prore and SMIR 808600 We \\ I 9
- ! Ucanmed #2900 Whe Jmmm .
e . Pagng. SMS. Fied, BX Aw, and FMS 508500 We . o

* e »o £ 1) ) - ne L) "o » PP TACAN GPS, ofters. 90140 Wt - ~o
L]
~
- Sournmen P ) (.8 r
" SpacerSamite Fued Mot Telmetry 14001525 Whe & Ok
- “ Motle Satelite. G5, Metecrstopont 15251710 we ‘
man v Puend. Frnd Motse 1710-1850 W .
PCS, Anyn, fuo 1060 1900 A 1
- TV A 19602110 e B
e o Comon Carmees, Private. MOS: 2110-2200 Wt
= ] e e o = hiad e ec L
AL L3 viom e

UNITED

STATES
FREQUENCY

: perfect blind .
reconstruction of 9;, f; ’ p(t)
and s;(t)

- Space Operaton Fumd 22002300 We
e 0 Avewe HiNA Arotes. WCS. DARS: 2300-2360 Wt

0
Spectrum occupancy measurements in a UK rural area RS, 1M (e T30 50 W g’

0

0

p— (ﬂ(,ﬂ-ﬁ'l) a(le'-ﬂz) a(fa.ﬂx)] .
| I \

0
w (ej‘ZvrfT)

(top), near Heathrow airport (middle) and in central o o poyen ——
London (bottom) - source - Ofcom ere -

A Epearn Conpaiy £9Q ~IcISNov AN Relation between known discrete time Fourier transforms (DTFTs) of the samples

» Nyquist sampling is not an option = sub-Nyquist sampling from the ULA in x axis and unknown signal Fourier transform:

- Joint DOA estimation and spectrum sensing increase CR efficiency

Algorithm, Hardware Prototype and Results

Compared methods:
PARAFAC: iterative algorithm (based on alternating least squares)
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Spectral Coexistence
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