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standing for
“Consorzio Università Industria –

Laboratori di Radiocomunicazioni”
Research Consortium

(home page: http://www.radiolabs.it) 

• Consortium founded in 2001• Headquarters located in Rome, Italy.

Università degli Studi de l’Aquila



+ 14 years experience in “Innovation, 
Collaborative Research, Knowledge Sharing on 

emerging ICT and GNSS technologies and 
relevant applications”

Mission



Research Areas 

Security
Network security protocols 

Security application 
Security policies and strategies

Multimedia 
Multimedia platform & services

Collaborative platform & services
Next Generation Broadcasting

Navigation 
Integrated systems & applications:

Railway
Automotive

Indoor

Communications 
5G - Mobile Communications
NGN - Next Generation Networks
SDN- Software Defined Network

Smart Environments
IoT – Internet of Things 
Sensor networks,
Resource optimization
Open data Services 



Partners



Main Financial Results 2015 (K€)

2015 2014 delta %
 Value of production (*)            797 768               +  3.7
 Results after tax                       12                            1.3
 Cash flow 264                         135              + 95 

Budget 2016: 937 K€ (*)
New Contracts: 400 – 600 K€ 

* Excluding in-kind contribution from  University’s laboratrories



Relationship between University and Industry

Evolution path from research to the market for products and services

Strong relationship 
between University and 

Industry needed
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RadioLabs main value for 
Industrial partners



• With its model of operation, Radiolabs fills the gap of relationship between University and Industrial partners by:
• assisting industrial partners along the evolution path from conception,through basic and applied research stages, till industrialization ofmarketable products and services;
• realizing a network of human resources belonging to Industries andUniversities working together toward a common aim;
• providing the industry with trained researchers (mostly Ph.D.) ready to beintegrated into the company;
• flexibly providing industrial partners with the skills how and when they areneeded.

RadioLabs model



• Radiolabs promotes  research and innovation in the ICT sector by
• publishing Papers and Articles on the results of its research on majorinternational conferences and Magazines

- more than 25 papers by 2014
• realizing an international network of Universities working together towarda common aim

- University of Stanford
- University of Nottingham
- University of Pardubice

• Financing Ph.D. with the Universities
- Two PhD students with University Roma Tre

• Providing Advisory support to RFI for the GNSS-Risk Analysis TechnicalCommittee

Scientific excellence



Consiglio
scientifico

Laboratorio 
di Ricerca

e Sperimentazione
Univ. Tor Vergata

Laboratorio 
di Ricerca

e Sperimentazione
Univ. dell’Aquila

Laboratorio 
di Ricerca

e Sperimentazione
Univ. ROMA TRE

Presidente Prof. Alessandro Neri
Vice Presidente Prof. Paola Inverardi

Direttore generale Ing. Francesco Rispoli
Direttore amministrativo Dott. Alfonso Falà
Direttore tecnico Prof. Franco Mazzenga

• Laboratorio sede operativa 
RM1

Ph.D. V. Palma
• Laboratorio Univ. Tor 

Vergata
Prof. Giuliano Romeo

• Laboratorio Univ. De l’Aquila Ph.D. Marco Pratesi
• Laboratorio Univ. Roma TRE Ph.D. Marco Carli

Organization

Laboratorio 
di Ricerca

e Sperimentazione
Sede Operativa RM1



Radiolabs Management Team 

Paola Inverardi, Vice Presidente
Rettrice Università dell’Aquila,
Rappresentante nazionale nel Comitato del 
Programma Quadro  Horizon 2020 – Information & 
Communication Technologies

Alessandro Neri, Presidente
Professore ordinario in Telecomunicazioni
all’Università “Roma Tre”.

Francesco Rispoli, Direttore Generale
Responsabile tecnologie satellitari Ansaldo STS,
Direttore del board Galileo Services



Radiolabs Technical Staff 

Agostino Ruggeri 
Computer Engineering degree 
with specialization in 
Telematics Systems .
Project Manager

Alessandro Vizzarri, 
PhD
Telecom systems

Alessia Venarini
Master degree in ICT
GNSS - EGNOS applications

Andrea Coluccia
Bachelor degree in 
Telecommunication
GNSS simulation tools

Cosimo Stallo, PhD
MSc Degree in Advanced 
Communication and Navigation 
Satellite Systems
Senior Researcher 

Veronica Palma, PhD
Master of Science) in Electronic 
Engineering
Project Manager ERSAT EAV

Maurizio Salvitti
Degree Electronic 
Engineering
Program Manager



A team of about 20 reserachers in the three associated laboratories:

Radiolabs researchers at University laboratories

Università degli Studi de l’Aquila



Competences & Skills

RadioLabs 
Specific 
Competences

Thematic 
Areas

Security
Safety
Defense

Intelligent Environments

Simulation for experiment. & product development
Advanced CommsServices

Avio Comms

E-learning

Wide Band Comms

Transport (Rail, Automotive, ..)
Defense

Smart Environments (IoT (1))

Simulation for product development & testing
Advanced CommsServices

Avio/Sat Comms

Multimedia
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Competences & Skills
SOFTWARE COMPETENCES

• Labview
• Matlab & Simulink
• C, C++
• Java , Python 
• PHP, Javascript 
• SQL
• VHDL

 TOOLS

 PROGRAMMING LANGUAGE

NAVIGATION
• RTKLib
• GoGPS
• RxTools (Septentrio)
• uCenter (U-Blox)

HARDWARE COMPETENCES
• Microcontroller 8,16, 32 bit
• Microprocessor 16,32 bit
• FPGA  
• Software Define Radio (SDR)

 ARCHITECTURES

 SENSORS
• CCD
• CIS
• Inertial Measurements Unit (IMU) 

 Operative system
• Android
• TinyOS

 HARDWARE PLATFORM
• Raspberry
• Arduino
• COHDA wirelles (MK5)
• USRP N210CAD SYSTEMS

• AutoCAD
• Inventor
• Tinkercad

ELECTRONIC DESIGN & SIMULATION
• Spice, Splice
• Altera Quartur/Modelsim



 Cooperative wireless techniques for green communications:
signal design and physical layer techniques for novel communication paradigms, that include
cooperative and cognitive wireless systems, network coding, distributed MIMO and spatial
modulations;

 Interference modelling and radio resource management in heterogeneous wireless networks:
characterization of interference as a prominent and limiting feature of many wireless
environments, along with evaluation of achievable performance and development of novel
paradigms for radio resource management;

 Cross-layer protocol design for distributed wireless networks:
analysis, modelling and specification of cross-layer protocol stacks that are able to meet specific
application requirements in distributed wireless systems;

 Network management & traffic modelling in broadband infrastructures for the future internet 
 Algorithms and platforms for localization, sensing and security

Communication  and protocol design for 
pervasive and cognitive networks



Simulation Tools for High Integrity GNSS localization: 
GNSS3InSim 
GNSS3InSim is a software simulator developed for high integrity GNSS location determinationsystems to build a configurable environment, where different choices for the algorithms andfor the configuration parameters can be easily tried, evaluated and compared. 3InSim allowsalso to integrate system documentation with a non-ambiguous specification in the form oftested code and to evaluate the performances of the system.



Simulation Tools for multi-bearer telecom: 
3InTLC 

The 3InTLC emulator allows building and testing network-enabled applications, especiallythose mission-critical such as GNSS 3InSim, in a real-time/emulated railway environment.Most applications work well on broadband connections, but also should be tested on a
dynamical low-speed or high latency communication links, as is the real target environment.

GSM-
1

GSM-
2

SATELLITE

Multipath
Router

network
Pubblic
network

RBC



Heterogeneous networking

• Advanced IP networking in high capacity backbones
• Ad hoc mobile networks and integration with infrastructured networks
• Testbed based on open source platforms

M. Pratesi, F. Valentini, F. Santucci, “An Android-based testbed for Hybrid Wireless Mesh Networks in the IoT Perspective”, submitted to IEEE Research and Technologies for Society and Industry”, Torino, 2015.

• Ad hoc mode available for  Android 4.2.2 - Cynogenmod 10.1 distribution
• 802.11.g MANET based on Google Nexus 7 Tablet 
• Inftastructured network: Raspberry PI and CISCO routers.



Vehicular networks

Vehicular Networks Analysis and Testing based on IEEE 802.11p technology

Test-bed realization: to test and analyze 802.11p features
under high mobility conditions and to assess compatibility
between SDR solution and COHDA devices.

Cohda Wireless MK5

USRP N210

Software: GNU RADIO (open source), Choda
Programming Languages: Python, C/C++



Tracking of people and goods
Development of devices with integration of RFID and radio connectivity for the localization ofpeople and objects in complex environments.

• Without device 
- Radio Tomography Image

- Faraone, M.; Alesii, R. ; Tennina, S. ; Graziosi, F., Device Free Patients Localization in Controlled Indoor Environments, IEEE CAMAD2014, December 1-3, 2014, Athens

Software: Matlab
Programming Languages: C/C++, TinyOS



NAVIGATION-Communications for Train Control 
Systems

ARTES 20 TRAIN INTEGRATED 
SAFETY SATELLITE SYSTEM

Horizon 2020 – GSA - ERSAT
THE ERTMS OVER SATELLITE 

PLATFORM

2012 2013 2014 2015 2016 2017 2018
3InSat

ERSAT EAV
ERTMS-ETCS Test Site

SBS
RAILS- FS 

ARTES 20 SPACE BASED 
SERVICES FOR RAILWAY 

SIGNALLING
RAMPSASI – PMI- Railway Augmented

Multisensor Positioning System

RHINOSHorizon 2020 - GSA- Railway High Integrity Navigation Overlay
System

STARSHorizon 2020 – GSA- Satellite Technology for Advanced RailwaySignalling

•Main Projects



3InSat Project



50 km

3InSat Test Bed 
Reference

Station RBC

RBC 
Building

Train 
antennas

TALS
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ESA 3InSat project

Reference  latency < 2 s @ 300 km/h
• Line Lenght: 300 Km
• Duration: 23 days
• Total distance: 13.800 Km

Antennas

Multi-bearer telecom validation campaign



Supporting partner

Radiolabs responsible for   Reference Architecture Design & performance analysis

ERSAT EAV Galileo-1 H2020



ERSAT EAV Mission

• To improve the sustainability and growth of the regional and local railway lines, guaranteeing the
safety:

• minimizing the costs for railway signalling infrastructure, without sacrificing the safety;
• safeguarding the European efforts for standardization of signalling systems (ERTMS);
• promoting the adoption of the GNSS technology into the ERTMS for improving the competitiveness of

European railway industry.
•

• The utilization of EGNOS and Galileo Services, as foreseen in the ERTMS MoU signed in 2012 by the
railways stake-holders:

• Exploiting and adapting the enabling GNSS key technologies;
• Complementing the existing GNSS technology and operational services for railways application,

fulfilling user requirements (SIL-4).



ERSAT EAV:  High Integrity Augmentation
Architecture

CPF Central Processing Facilities
TALS Track Area LDS Server
RS Reference Station
EDAS EGNOS Data Access Service
LDS OBU Location Determination System On Board Unit

GPS BEIDOU
Radio Block Center

TALS

EDAS

SPACE SEGMENT

QoS

RS 1 RS 2
RS N

Track Area Augmentation Network
TAAN - CPF

QoS
LDS

OBU TAIM

EGNOS



SBS Rails Project (ESA) 

Radiolabs contribution: Proof of Concept,  analyses and 
performance validation

The SBS Study target is a technical and economical feasibility 
analysis for introducing the satellite assets (navigation and 
telecommunications) into the ERTMS train control system platform

GNSS local environmentSimulation
(NSL)

GNSS 3InSim
(RadioLabs)

3InTLC
(Radiolabs)

GS2 Simulator – Navigation System Simulator
(Telespazio)

SKYCLONE tool
(NSL)

DETECTOR tool
(NSL)

RINEX 3, observation and navigation data

RINEX 3, observation and navigation data

Virtual balise



RAMPS Project



RHINOS Project (Radiolabs coordinator)

Railway High Integrity Navigation Overlay System

Source of financingEU H2020Galileo-2Duration18 months

The RHINOS will develop candidate concepts for the provision of the high integrity needed to protect thedetected position of the train:
 EGNSS (GPS and GALILEO) plus the SBAS constitute the reference infrastructure that is availableworldwide. In addition to that, local augmentation elements, ARAIM techniques and other sensors onthe train are the add-on specific assets for mitigating the hazards due to the environmental effectswhich dominates the rail application.
 International cooperation with the Stanford University researchers that have been involved in theaviation application since the birth of the GPS. They have indisputable knowledge of the GNSSperformance and high-integrity applications.
 Ambition is a global solution a step beyond regional GNSS platforms,



STARS Project

Radiolabs is partner of the first European Consortium bringing together Rail and Satellite stake-holders
 The way for the future EGNSS deployment in safety relevant railway applications.
 Implementation of the satellite positioning functionality of the future railway signalling systems,especially for lines with lower traffic density.
 The project deals with three main topics:1) The elaboration of reference data and characterisation of the railway environment through ameasurement campaign;2) The assessment of the EGNSS performances achievable in the railway environment3) Quantification of the economic benefits and specifying the possible implementation roadmap
 Linked with other initiatives in order to feed directly into the standardization work of ERTMS,

 with NGTC (EU funded FP7)
 the results will be directly implemented by SHIFT2RAIL,
 taking profit of the strong know-how inherited from civil aviation, making this project ascompletely integrated and consistent in overall activities in Europe and worldwide, leading tothe effective deployment of the satellite technologies in advanced railway signalling systems.

Satellite Technology for Advanced RailwaySignalling (UNIFE)
Source of financingEU H2020Galileo-2Duration24 months



VIRGILIO Project for geo-localization services



D-BOX
Demining toolbox for humanitarian clearing of large scale area from anti-personal landmines and cluster munitions

Source of financingEU FP7Duration24 months

D-BOX (1/3) – Main Objectives



D-BOX (2/3) - The GAUGE tool

• GAUGE = GNSS-based Accurate Unexpensive Georeference Estimator
• The problem: is it possible to have accurate positions at low cost?
• Trade-off between accuracy and inexpensiveness
• GAUGE is a tool to provide accurate georeferentiation with low-cost equipment.



D-BOX (3/3) - What offers GAUGE?

• 10 cm accuracy in 20 min (max) at less than 300 €
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SAFEDEM Project

Source of financingESA ARTES 20 IAPDuration18 months
SAFEDEM aims at providing a service platform addressing the needs of the Mine Action communityto improve and optimize planning and preparation, and to reduce the impact of demining activities.
SAFEDEM service platform integrates data from Earth Observation satellites with high-resolution dataacquired through Remotely Piloted Aircraft Systems (RPAS) to offer a comprehensive set of products andservices in support to land release process in mine action at its various levels.
The key objectives of SAFEDEM are:
•to bring satellite technologies in the Mine Action context, where up to now they are only partiallyexploited;
• to consolidate a methodology for integration and fusion of Satellite, RPAS and land based data aimed atproviding support for Land Release activity;
• to demonstrate and deliver to the Mine Action users some well-established data processing techniques;
• to set-up a set of innovative services in a coherent framework, in order to help Mine Action practitionersin their activities.



Home 
Cloud

CitizensPublic 
Utilities

PaymentPublic 
Admin

Logistic 
NetworkMobilty

Bus Company
TAXI
Car Sharing

Bartolini
SDA
UPS

Green 
Certificates

Banking
e-wallet
tax

Comemrcial Area

Mobility Manager

Banche
e-wallet
Certificati verdi

Logistic 
Manager

Parking Metro Bus

BRT

UPS
Commercial 
Area Mgmt

SOAP

SOAP

AMPQ JMS

SOAP JMS

LogON:Logistics Open Network Source of co-financingMinistero Sviluppo Economico

innovative platform of logistic services and components in urban scenario



DAHMS:Distributed Architecture Home 
Modular Multifunctional Systems

HOME AREANETWORK

Internet

INTERNETACCESS

Hospital GW
Domotic/HealthCare Service Provider GW

MultimediaServer 

PolicyManagerDatabase
Access
Measure

Patterns
Allarms

WSNwireless/wired
Actuatorswireless/wiredInfotainment and interaction

modular and multi-functional systems for Domotics andRemote Healthcare with a high level of integration

Source of financingMinistero Sviluppo Economico



MOTUS: MOBILITY AND TOURISM IN URBAN 
SCENARIOS

Scenario
The mobility in the urban environments is an important problem for both 
public administration and people that moves in it.

GOAL
The objective of MOTUS is to offer to mobility management, turist and 
citizens a system for monitor and understand the urban mobility, pedestrian 
and vehicular, with the final goal to improve the life quality.

Technology
The MOTUS infrastructure includes a system to collect and integrate data 
(GPS, GSM/UMTS, etc.) provided by heterogeneous infoprovider through 
which urban mobility is described.



New Project: Time-Space Beamforming 

“Digital Beamforming and advanced GNSS signal processing techniques for High GNSS anti-jamming, anti-spoofing and anti-meaconing Capabilities for Rail Applications”
Potential threat affecting thereceived GNSS signals areintentional interferences (e.g.jammers), and smarter attacks (e.g.spoofing, meaconing).Even if spoofing or meaconing aredetected, the related signals arehard to filter out in the timedomain, alone.Mitigation of such a kind of hazardshas been primarily investigated formilitary applications. Thus, very fewcommercial solutions exist forcivilian applications, essentiallylimited to anti-jamming, and noneof them has been designed for therailway context.

GOAL
The most effective means to detect and mitigate spoofing and meaconing are constituted by the verification of the spatial coherence of the received SISs with respect to the position of the receiver. The objective of project is to implement this concept by using the Digital Beamforming and advanced GNSS signal processing techniques for the railway context.
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University of Nottingham


