15/0

5/2019

ARGOMENTI DI TESI

5.8 GHz FMCW RADAR




15/05/2019

Radar MIMO 5.8 GHz
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Figure 1: Typical architecture of FMCW radars.

Radar Realization

HMC587LC4B: VCO, Analog Devices.

HMC407MS8G: POWER AMPLIFIER, Analog Devices.
HMC344ALP3E: SWITCH SPA4T, Analog Devices.
HMC392ALC4: LNA, Analog Devices.

HMC557A : MIXER, Analog Devices.
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VSS (MWO)
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24 GHz FMCW RADAR
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Acquisizione ed elaborazione segnale radar
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ADF4159 della Analog Devices (PLL)
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Altium Designer

STEP FREQUENCY RADAR 1-3 GHz
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Through The Wall radar Imaging

Inversion algorithms (Delay and Sum)

Pixel intensity

I(l ]) _ ZNpos NfreqS (l)e] 7 d(k) ]/,l Tp

d(k) is the transmitting antenna-pixel-receiving antenna distance
Tp is the delay between the excitation ports and the physical ones antenna

Y Pixel py(r;,5:) . .
S R For taking into account the

refraction caused by the wall the
: Fermat’s principle can be

8 ‘Wall . .. .« .
7"’/: ta implemented by minimising a
* : function depending on the wall
: permittivity:

A, (20, 35)) = o (81— @) 4+ 32+ g/ (22 — 2007+ 24 (20— 22)° + (y— 9o — 1)°
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16 antennas, lambda/4 DAS Algorithm
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Experimental Result
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Helmholtz coils were designed and the modulation
field homogeneity was investigated.

EPR spectrometer \ R

feedngpavesude Qptimized

Original

The structures

were
optimized.

Resonator Slit
B field along the coil axis [Magnitude]

— Edited structure
—J. Guo et al. 2013
— Original structure

Higher . ——r— o
homogeneity was | & v \ i
obtained. ~ 7\
1 =V =
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[ The structure was divided in three different parts: ]
-
The
resonator

The
coupling
unit

The cavity was manufactured in the mechanical workshop of the ISS, by mechanical
specialists, using pure brass (instead of silver).
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The cavity was tested
using an Agilent E8363C

Precision Network 7 ? o
R

[ In order to estimate the losses introduced by the waveguide, a fitting routine J
was used

Results obtained:

1S11]|

0
Data Tuning fo .
from screw  (GHz) Qu @ B
Simulation No 9.575 5822 - 0.533

PNA No 9.560 4266 - 0.46

Fit No 9.560 4193 0.88 0.409
PNA Yes 9.560 4146 - 1.00 .

Fit Yes 9.560 4325 0.83 0.993 9.557 9.558 9.559 9.56 9.561 9.562 9.563

Frequency (GHz)

Measurements

The efficacy of the whole system was tested by using,
as sample material, a powder of stable free-radical
molecules (DPPH), positioned on an adhesive

support in contact with the slit.

The figure shows the signal recorded by the bruker
spectrometer equipped with the realised open resonator.
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IMPEDENZIOMETRO
MULTIFREQUENZA

Configurazione del sistema di misura
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SCHEMATICO DEL CIRCUITO
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—R wave
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