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Elements of an Advanced Infrastructure
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. ‘Earth Monitoring (Planet Health, Protection and
Security )
 Navigation (GALILEO, GPS llI)

4

Telecommunications iIs the glue of the tissue
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User Terminals

Technologies

Service Integration
(NavCom, ObsComNav, ObsNav)

Service Integration
In mobility and wireless applications
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Each layer is heterogeneous in terms of:

frequency ranges
technologies

Intra-layer features
cross-layer issues
deployment time and cost

D00 0 0 O

design and modelling issues
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NAV - EO - COM
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DESIGN TECHNOLOGY NETWORKING CHALLENGE

s

Necessary ingredients for the Integration-concept
(I-concept)
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NavCom Integrated Architectures

S-LAYER
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SYSTEM ADMINISTRATION AND OPERATION

Global Local Regional

Component Component Components
outside Europe

XTERNAL]

ENTITIES

XTERNAL

SYSTEMS

Signal In Space

Intermediary |

Service Provider USER TERMINAL

_ : Other
Galileo : SAR| sensors

External
Systems

SERVICE CUSTOMER
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REGIONAL
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GALILEO CORE SYSTEM

Signal In Space

Regional Integrity

GALILEO SPACE SEGMENT
( MEO Constellation )

Control GALILEO
Mission Up-Link

DETERMINATION &
DISSEMINATION

GALILEO Control Center
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WMS
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Integration at many levels
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“The next
station is

On-board passenger
information

{ “The train arrives at ...” ]
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information

system v.
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(train radio)
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Secondary Lines Signalling System

Control Center

Traffic

controller

Time-table based
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Service provider

Mobile communication

Data exchange

A ‘\tha exchange Positioning
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Positioning
fer.mobile users:
A'GPS GPS sigrlgj,
GPS (54—
receiver\i/
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server

BSC

MSC = Mobile Switching Center

BSC = Base Station Controller

BS = Base Station

MS = Mobile Station

UE = User Equipment (UTRAN terminology)

BS
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(node B)

(UE)

---- Bressanone, 2 luglio 2010 --- M. Ruggieri ---



A*.Thuraya
‘Satellite

overage

---- Bressanone, 2 luglio 2010 --- M. Ruggieri ---



I

i

ﬂ

\ CT F Ifa!y
I 4 Center for TeleinFrastruktur

&

GPS POSITION INFORMATION

Expleitation of NavCom
architectures in
Emergency Networks
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MONITORING AND DIRECTIVE GROUND
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A further integrated application...
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Integration at
User Terminals
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Examples of WAAS avionics receivers

N&640TV

Certified UPSAT

e

SFAR approved Capstone
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Other Applications
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The Center for TelelnFrastructure (CTIF)
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CTIF Italy @University Roma Tor Vergata

Economics
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Wireless communications : CTIF lItaly Field of Interest

e Future Broadband Communications
 Radio Networking and Security

« Satellite Communications & Integration with terrestrial
 Short-Range Communications

* Medical Applications

Aerospace Systems (Telecom, GNSS, Earth Observation):
« Satellites, HAPs, Constellations, Formations

» Architectures, payloads, components

» Software

» Receivers

» Applications and services (including dual use)

* Experimental trials

 Data analysis

ICT for Quality of Life
» Biotechnology
 Energy

» Earthquakes
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CTIF Italy Premises: @Universi

ty Roma Tor Vergata

Prof. Marina Ruggieri

Director

Vice-Director
Prof. Nicola Blefari Melazzi

INVOLVED
STRUCTURES:

International Office
Eng. Faculty Center

Scientific Coordinator
Dr. Ernestina Cianca

DIE, DISP, Dil, DIM

Technical Coordinator
Dr. Mirko Antonini
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Industry & CTIF Italy

Conceivement of applications (C)

Experimental trials (C)

Technological development  (I)

Achievement of user terminal cost and
performance effectiveness ()
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An International Environment for System Integration
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W-Band Experiments

(75-110 GHz2)

RxfTx Antenna ey

Heritage: the DAVID Mission

ighal Generator
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o
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[ Radiometer —ﬁ Radiometer Channel

|:| Propagation Exp {(Beacon) - Powsr Measurement - RxITx Common Part

VY - Early Experiment of
G terrestrial link in W-band
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Advanced Integrated Systems
PRIN 2000

Integration of terrestrial and satellite
communications

Integration of terrestrial/satellite/HAP
N communications

Integration of navigation and
communications
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ICONA (Integrated COmmunications and NAvigation):
(National funding) : Situation and location aware design solutions over
heterogeneous wireless networks, where the information of the
location and situation is used to guarantee an optimized inter-system
Radio Resource Management and Mobility management
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‘ Network interfaces statistics S 8|E o &5 il ©
15 Mot avalable. 5
pppo
Signal Level SignalLevel Signal Level e
Ll 1

[= LOCATION CONTROLLLR

| Packet Loss Hate

Medium Term |

aaaaaaaaaaaaaa

Modium term |

\\\\\

\\\\\\\

uuuuu

---- Bressanone, 2 luglio 2010 --- M. Ruggieri ---



Advanced Integrated Systems

Satellite-Assiste(l Locallzation and

Communication systems for Emergency
cnmemrfane QAT TOE

Integrated
Reconfigurable
NAV/COM device

PRIN 2007

N with SDR and CR
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ah Aituce atorm J, Sat-HAP-ground
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i, e Incident Area
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4 ka \"\ R and environmental
\ : :
N k ‘/,,,v \\*\-. information

fdmCI ster 2
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DCMC (Disturbo Controllo Motorio Cardio-Respiratorio)

Control of moviments by studying them in some special conditions.

Samples realization Peeling Technique
POTCWMTIOSTATIC SOLCCTIVE

AREA ELECTROPOLYMERIZATION fl
Crrent o

— Sl EE— S E—
We grow the polymer using o E= const oW .
potentiostatic | Si .' .
electropolymerization on a 1

i :
pu;faﬂr'ncd 5||u:3r1 54||§;:|£ uxu::: - 1- Substrate with conpasite 2- 5Spin coating and annealing of
:;n:]n cu:hu:z p-j'}l::l:.r' gr?:l?ﬂs E‘_ - palymeric solution for flexibl R I .
only where are the conductive =pport ea IZGTIOH Of a
areas. - . .

5 b)) goniometric glove for

Mezomer: FOT 1mé
Electralyte: POLY[SIDIUM 4-
STYRENE SULPHOMATE) 2nM

hand posture

obtained with the

Salipats HFIHN 15 - . .
In the case of the (MTs based  3- Peeling off of the polymide  4- Flexible Sebstrate VUICGHIZGTIOH of 'I'he
5""1"‘“‘_ 1'3: the somples we dissobved in the film with the composite
polymerization

calution Sme of nonctubac,

sensors in a textile
material that is
controled using a
wireless system
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NEW CONSTELLATIONS

FLORAD

Micro-satellite FLOwer Constellation of millimeter-
wave

RADiometersfor the Earth and space Observation at

Revisit Time - Static Contours

6300.0 6600.0 6900.0 7200.0 7500.0 7800.0 8100.0 8400.0 8700.0 9000.0 | Flower VS Walker
Constellation
Performance Analysis

PELLLAI 9300.0 9600.0 9900.0 10200.0 10500.0 10800.0 11100.0 11400.0 11700.0 |8

12900.0 13200.0 13500.0 13800.0
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Theatre Service Area Theatre Service Area
(TSA) (TSA)

Forward Star

Return Star

* —-— - - —»
Mesh

—p Vital traffic type

" Wide Service Area
(WSA)

— —p Desiderable traffic type

Wide Service Area

(WSA)
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GNSS-based Architectures and Services

GAPACOM
satellite/terrestrial
system based on the
study of an innovative
NAVCOM payload
to be embarked on
GALILEOsatellites

Satellite MEO Satellite MEO
(GAPACOM) (GAPACOM)

Satellite MEO
Al /LM
=

Wy, Satellite MEO
%, (GAPACOM)

Gateway h':
Satellitare - W Up-Link
< Station Comunita
di Utenti

Rete
JCLL
i . Terrestre
= l e
TG l R _7‘-?’_\
B = e b L
ey .
Wt - :::,Ll:;: [omnswan Galilec Mission & =
Comunita di Utenti il e Network Segment Galileo
Centrg Sensor Stations
Servizi
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GAPACOM

validates a
communications
and navigation
system based
on the GALILEO
constellation for
AeroNavCom
applications

GNSS-based Architectures and Services

Rete ad-| hat:

Slmulatore
Terminale NavC orn

Gateway

Satellitare Simulators

Terminale NavCom

Emulatore
Centro Servizl

Satallitare Interfaccia WWLAN

Line of Sight & Dynamics Interface Simulator (LSDS)

Communication I!I Communication I I!I Communication

Payload Emulator ) « Payload Emulator s Payload Emulator
(CPE) #1 (CPE)# 2 (CPE)# N

M&C Server
& Trial Manager

Navigation Payload
Emulator
(NPE) #1

Mavigation Payload
Emulator
(NPE) # 2

Navigation Payload
Emulator
(NPE)#N |
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Tele-monitoring

Health
Engineering
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GALILEO TEST RANGE: Application Prototipes

Ligthbar

OBU
Display
Touch
Screen

Precision Agriculture
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ALPHASAT TDP#5 (Technology Demonstration Programme#5) is
a Q/ZV band payload that will be embarked on the AlphaSAT
satellite (ESA), whose objective is to:

Improve the knowledge of propagation impairments at Q/V band which is
instrumental in. the design of satellite communication systems adopting adaptive
techniques, e.g. ACM, on-board antenna pattern re-configurability, up- and down-
link power control. In particular, a better characterization of 2nd-order statistics is
currently required to better exploit the characteristics of the new interference and
fading mitigation schemes, like the one just mentioned (ACM, adaptive on-board
power reconfiguration, up-link power control, site diversity).

Test the technologies required for implementing modern communications payloads
in-Q/\V/ band.

space to earth in Q band region: 37.5 + 43.5 GHz (selected centre channels frequencies 37.9 and
38.1 GH2).

earth to space in V band region: 47.2 + 50.2 GHz (selected centre channels frequencies 47.9 and
48.1 GHz).
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a-Band

Ground Bfation 1 Ground Slation 2

TDP#5
Mission Control Center

Alohagat MCC
(TT&C)
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VeRT Services

ID 1 Service Provision
+ Functions

Functions

Integrated service provision

PID 2 Navigation Functions

ID 3 Communication
+ Functions

Seruice Cortrol
Certra

CN

Zom
M etwyark

OBCS

orrboand

COMIM S5

QBU

arrboard unit

Integrated network

VeR

Vehicular Remote Tolling
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Mobile
terminal

St el ok

VER(

Vehicular Remote Tolling
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J accelerations analogic
low-pass
angular filter
velocities -

accelerometers gyroscopes PCMCIA A/D
Low-cost Inertial-GNSS Integrated Navigation System —— "<

target trajectory

and attitude T
evaluation ' Data capture and
processing
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AMUSE - Advanced MUItiservice and positioning Satellite nEtwork

Rete Satellitare Servizi: Rllevf'mone
L valore sensori,
Piattaforma di Navigazione .~ Elaborazione,
Misure, Controllo a
distanza

¥

Rete Aeronautica

stazioneMobile ‘A MM atevay..-

-y

) \g Se'fvizi: Monitoraggio e
vy ¥ _Analisi dei disturbi
( - (interferenze, cammini Servizi: Telemedicina,

"""Re_tgdi Sensori o - multipli, ecc...), Teledidattica,

sﬂ
Caratterizzazione Teleaddestramento (C ]nl lL lt

scenari operativi
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Wearable-Net

Wireless modular system interconnecting electronic wearable devices
(medical sensors, environmental sensors, communication units) with a
central controller owned by each user which acts as a smart monitoring
unit and a wireless bridge.
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Wearable ZigBee Visualization
Bend Sensor Modul - and
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V-Glove

Wireless glove that allows to deliver messages based on hand
gesture; optimization and test of communication parameters.
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for tactical communications

SDR

Matlab ’

) Simulinlj-

=

= ﬁﬁgﬁ&ﬁ&ﬁﬁgﬁﬁ. :

DSP Board TMS320C6713 Quadrature Mod/Dem

Hittite HMC 497/597 (0.1-4
GHz)
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RF Part

Digital Part
—»D—»@ wemh | FILTER —»D A/D
Local

IF Part

Converter ). | Acquisition
l ~ SDR
Oscillator Tracking
Post
Processing
C\]@ F/mary
) GNSS SDR recelver
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W-Pencils

Centro per le TelelnFrasirutture

Italy
Center for TeleInFrastruktur
W-band Transportable User Terminal High data-rate bidirectional
(used for operation and soldiers W-band Pencil-beam (few kms)
health/status data gathering)

Short-range soldiers
health/status data

Jamming signals do not
affect UWB radio link

Hostile jamming
signal generator
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Protection of electric facilities against terroristic attacks; security of sensitive
data related to oil and gas potential sites against cyber-spying

ICT for Energy Security
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N
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C@Imfy
e Sixen (anti-roadside bombs)

Multi-sensor / multi-platform integrated system for IED detection and
counter measures (unattended sensor payload; proving-ground-based
expert system)
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- Swarm-Enabler/Disabler
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Centro per le TelelnFrastrutture
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Swarm-based architectures for Earthquake prediction/early
warning/management.
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Seaport applications
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Satellite compass; access control; logistics
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Master
in Sistemi Avanzati di Comunicazione
e Navigazione Satellitare

www.masterspazio.it

LLALE
S

STUDI di ROMA

UNIVERSITK
TOR VERGATA

University M.Sc (second level)

Cermet Quality Certification UNI EN ISA 9004:2000
V11 Edition (2009-10)
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Ramjee Prasad
Marina Ruggier

Publisher: Artech House

year: 2005
Applied Satellite Navigation

Using GPS, GALILEO
and Augmentation Systems ISBN 1-58053-814-2
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= ISBN 978-0-387-47522-6

\""

~ = Satellite
Communications

and Navigation
Systems

@ Springer
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River Publishers Series in Communications

Aerospace Technologies and

year 2008 Applications for Dual Use

A New World of

Defense and Commercial in
21st Century Security

ISBN: 978-87-92329-04-2

Editors

General Pietro Finocchio

Prof. Ramjee Prasad

www.riverpublishers.com

Customer.Care@riverpublishers.com

Prof. Marina Ruggieri
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Thank you

For guestions :
ruggieri@uniromaz2.it
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