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SMR network based on (coherent) MIMO

Signal recovery in a MIMO-SMR network

MIMO-SMR: System model

* Variability in the middle atmosphere  soo [FRTNTYT-N ) MISO radar MIMO radar
is driven by a variety of small and y=0X + 1
large scale atmospheric waves. 140 atmospheric s
] where:
* Specular Meteor Radars (SMRs) 100 with ® — [ A A, .. At] y € CM: measurement vector at Rx.

X; € C®: scattered echo from transmitter j.
A; e CM*E: genging matrix due to waveform j.
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the middle atmosphere dynamics but
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Background * Recovery (decoupling) of transmitted signals on the Rx side requires Compressed sensing approach (C5) Range time intensity: CS
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sparse and the sensing matrix ¢ satisfies | - | g

Tvoical SMR (SIMO rad the use of orthogonal waveforms on transmission.
—YPItS ( radar)  CW radar + pseudo random coded sequences (quasi-orthogonal

SIMO radar Meteor map distribution signals) allows to minimize cross-interference between Txs.

— o , , , , the RIP condition.
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* CS allows us to recover meteor signals in a interference environment
even when the number of measurements is much less than the
number of unknowns.
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 SIMO (Single-Input Multiple-Output): * Limited number of meteor detections.

multiple Rx antennas (antenna array) ¢ Meteors with low elevation angles

50°N

SMR network based 3D wind flow Mesospheric turbulence
on MISO/MIMO

Monrontal structure function

18-Mar-2015 01:48:00 (@ 90.0 km) 10

to estimate 05 (angle of arrival = removed @B 10°F12E 1 16°E 18% o ook e 0ok 12ok 12k GecE IB°E a - S M
meteor’s location). « Mean winds can be estimated Longitude Longitude _ il r,jt
SMR networks based on SIMO * Meteor’s location respect to the Rx site. ¢ Meteor’s location respect to the Tx site. g ° _:_ a | ,ll
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