Design of Two Flare UWB

Antenna dedicated to the

Research of Alive Buried
Victims
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Outline

 The project
* The partnership
e Goals

e CST simulation
e Measurements

e Some results
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VIPERE Project

(Vision des PERsonnes Ensevelies)
* Project financed by ANR beginning in 2007, end
In august 2010

e Goals : Detection of buried persons with RADAR
technlques

' Récepteur ULE
' Emetteur ULB
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Partnership

CEA for antenna test

CISTEM / XLIM for radio electric
experimental and simulation data

ETSA for Electronics
IETR for antenna design

MARTEC for leadership, integration and

treatments
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Goals (1)

- Propagation in inhomogeneous structure
High attenuation
Multiple path, diffraction
- Detection of people with very low mobility
- Doppler treatment
- Imaging in 3D
- Light and compact system
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Goals (2)

 Radar scope 2to 30 m

» Distance resolution 15 to 50 cm
 Maximum sensibility -150 to -165 dBm
 Respiration amplitude few mm to 2 cm
 Respiration frequency 0.1 to 0.5 Hz

« Radar UWB CW with phase coding

* Frequency repetition 100 Hz

e Code length 2*23

e Treatment gain 69 dB
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Radar schematic
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VIPERE Antenna (1)

« UWB 300 — 3000 MHz

 (Good impulse response

« (Good ratio for back to broadside radiation

* Good decoupling between H and V polarization
« Good efficiency

e Light weight

Flare antenna based from the works of Boryseenko (university of
Massachusetts), Amherst and Dmitriy (Sostanovsky Radio Research
Company Ukraine)

Refiactor
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VIPERE Antenna (2)

e Symmetric structure (2 flares) Ip—
 Damping resistance at the end
of the flares
e Shape optimization
e Direct interface with emission and
transmission modules
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Examples of simulation

e Simulation and optimization of reflector
and flare shape in order to have

- good reflection coefficient
- good radiation pattern
- good impulse response
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Antenna prototype (1)

Inner

conductors Back
reflector Lateral

foam

connectors

Internal
flares

Internal
support Central
foam
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Antenna prototype (2)

Size : 35x23 x15cm Weight : 1.1 Kg 12
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CEA Measurement System for radiation patterns

VIPERE
Antenna

Reference Antenna
with H and V polarization
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Reflection coefficient
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Radiation pattern

(measurement and simulation in H and V polarization)
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Antenna Gain
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Impulse response (1)

(simulation and measurement in azimut and elevation)

Tirne Signals

0 2010 46010 62010 8010

Time /5

Injected signal by CST
for impulse response.

1e-009

Far-field voltage probes
for the smulated impulse response.
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Impulse response (2)

(simulation and measurement in azimut and elevation)

Frabe Time Signals in Vm
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Impulse response (3)
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Impulse response (5)

Elevation

Froks Trrs Sonss n vim

e EER

Y\

Supdlec

e Il.f”" ' .
_‘iETR- il TR

20



Antenna Coupling Simulation (1)
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Antenna Coupling Measurements (1)

Horizotantal coupling Vertical coupling
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Antenna Coupling Measurements (2)

Horizontal

Vertical
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Radar Prototype
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Measurement example

Respiration measured spectra
~ 102511z
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+3.2 Hz
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Thank you for your attention
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Antenna Coupling Simulation (2)
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Polarization decoupling
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Antenna Coupling Simulation (3)
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Impulse response (6)

Elevation
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Impulse response (4)
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Ecole d'Automne

‘Mesures d'Antennes &l de Diffraction’
ONDES Du 2 au 7 Octobre 2011 - IETR, Rennes

Swelle Ecule propose aug inginieurs, dociorans o
|ahumiuunndlplm-:huhnr-dl
oty w de Gaveusn pratiques, une agprocive cioisée
des masures dlectromagniiigues  d'eniennes, de
difraction, en chambre anéohcigue e meETian;
sgalamen! en ofuvre dod ouBls (Tabitieioment)
didies A Ia CEM. Oulre |68 aspects ormaticn, cetie
sem@ne se veul egalement leuw decranges ertre . .

w

| participants et intervenants. LT v

‘Dot cours pénémun pour définie les puamitres mesurds of axpliquer
las pringipales lwchnlques do mesure

*Des cours ciblés nlant des mesues spécifiques o des techniques
courammant util

‘Des Travaux Pratiques sur les équipements de alvean national et
interratioral de TIETR, des visites de plate-lormes pour appréhesdar
concriterment les mesures (medures en bande milimétrigue ; imagene
SAR ; mosures champ proche ; chambro reverbéranis)

“Une “journds expens”, gratuite ol ouverte sux dtudianis de Master of
nux enireprises, consacrée aux exposds dexperts intemationaux e
Jeudi 8 octobre (inscription nécessaire).

Programme préliminaire

introduction A la mesure d'antennes. '""“d”[;d“.“"' y ‘I ""“ :”,"""“ L
L, Le Coq - IETR I M | v
. Gefirin — Institut Fresnel
Cuitils et approche CEM. imagerie SAR

P. Besnier, C. Lemaine - IETR

Amtennes ULB pour les
radipcommunications - Mesure de

L. Ferro Famil - IETR

fonctions de transfen. “"“"gﬁf SER.
C. Roblin = PansTech
C. Delaveaud - CEALETI
Advanced spherical near-field Antenna Measurement
antEnna measurenents . implementation, challenges and
solutions,

5 Gregson, NSI, UK

Ecole d'Automne
Mesures d’Antennes et de Diffraction’
Du 2 au 7 Octobre 2011 - IETR, Rennes

mwhmmm:h'ummm
Tarf:  plein: 400 €

réduit® : 300¢
" g barl et s'appiieue aad mambees dilul des parienaires o GaRE Ondes.

ONDES
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Baolrses @ Los dtudiants nscris awant e 1er Septembre 2011 pewent
abtenlr un soulion finenciei de la par de cetie dcale dautomne du
GdR Ondes fprendre contact avec “oganisation).

Caoite Ecole du GoR Ondes est éqaement soatense par NETR, FEcale
Dactorale Matissa, le GIS S SCOM of Rohde & Schwars

Contacts
Organisation laurent.le-cog@univ-rennesl.fr
jean-michel.geffrin@fresnel.fr

laurent.le-cog@univ-rennesl.ir
joelle.drouet@univ-rennesl.fr
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