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TeRN and evolution of Basilicata aerospace sector
PUBLIC - PRIVATE PARTNERSHIP AND TRIPLE-HELIX CLUSTER

The TRIPLE-HELIX ORGANIZATION
Research | Local Authorities | Enterprises
of the Consortium is in agreement
with the European policies which
concern technological Clusters
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TeRN in a nutshell
ACTIVITIES

Development and integration of ground, aerial and satellite-based EARTH OBSERVATION
TECHNOLOGIES for studying, monitoring and mitigation of natural and environmental hazards
including NON-DESTRUCTIVE DIAGNOSTIC TECHNIQUES for strategic civil infrastructures

ICT TECHNIQUES AND SOLUTIONS for the integration, sharing and interoperability of the
geospatial data from heterogeneous sensors and platforms.

@bernicus Gpernicusq

Academy Relays

Since the beginning (2017), TeRN has been selected by the EC both as Copernicus Academy than as Copernicus
Relay. TeRN as Copernicus Relay & Academy is working to inform and engage about the Copernicus program

services promoting a wider use of its information resources and data . Moreover, has been organized training
courses on Copernicus for regional stakeholders (public authorities and companies)
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TeRN in a nutshell
INFRASTRUCTURES @ UNIVERSITY OF BASILICATA and NATIONAL COUNCIL OF RESEARCH (POTENZA City)

HYDROGEOSITE g SATELLITE RECEIVING
. AND PROCESSING FACILITIES
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TeRN in a nutshell
INFRASTRUCTURES @ ITALIAN SPACE AGENCY | ASI (MATERA City)

- Remote Sensing
- Geodesy
- Copernicus Core Ground Segment
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TeRN in a nutshell
INFRASTRUCTURES @ SME and Large Companies (POTENZA and MATERA Cities)

Telecomunications

Earth

Airborn Observation

instruments
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| STAGE
TeRN in a nutshell - I A“i“

INFRASTRUCTURES @ Common Research Infrastructures for the Technoogical Transfer and new market oppertunities

STAC

(Space Technologies and Application Centre)
THE REGIONAL RESEARCH INFRASTRUCTURE IN THE
AEROSPACE SECTOR

Space-based services for SMEs and public administrations

High specialization in:
« Monitoring and mitigation of natural, environmental and industrial risks
* Cultural heritage protection

« Smart Agricolture

Start-up incubator

R
o o R FORMAT-EO Summer School
Education on space-technologies for SMEs and LRAs professionals (Leicester 2013, 2014)
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TeRN in a nutshell | A\i

INFRASTRUCTURES @ Common Research Infrastructures for the Technoogical Transfer and new market opportunities

STAC - LABS

SAC (Satellite Application Centre)

development of Level-2/3 EO products/services for SMEs
and LRAs

ARA (Aerial Robotics Arena)

out-door and in-door arenas for development and test of
robotized/active drones for application in civil protection,
infrastructures monitoring, environmental studies.

3C (Cloud Computing Centre)
development of applications fo Al and IoT to EO big data
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TeRN in a nutshell
APPLICATIONS @ The living catalogue of product and services of the Basilicata Space Sector v S wimoioges
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Networking and Internationalization of
Basilicata Space technologies

Catalogo NIBS.pdf (tern.it)l

Basilicata STS Catalogue

Product and Service Catalogue of the Basilicata Space Technology Sector

LI AA
“,\.Jf‘fi‘/..

Z= | o | | e-geds | ENEN | morocarr | coiom. | [ ol | @ @

jraac

Regional Symposium in Redu | Wallonia
The Technological District | TeRN and Aerospace Cluster | CLAS of Basilicata Region
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TeRN in a nutshell

APPLICATIONS @ The best practices from Basilcata Region in NEREUS/ESA pubblications "y g

ner eur

network of european veglons
using space techi

esa

nereur

network of european regions
using space technologies

25 Uses of GMES
in the
NEREUS Regions

Prepared by the NEREUS Earth Observation / GMES Working Group
June 2010

=

REGIDME BASILICATA

INTEGRATED
TECHNIQUES FOR
MONITORING TRANSPORT
INFRASTRUCTURES

Roads, bridges and dams
represent an integrated and
interdependent system
whose safety and reliability is
vitally necessary

The challenge

Critical transport infrastructure needs
1o be monitored continuously 1o ensure
their  reliability and  safely, A
technological option under
consideration here is the design and
implemantation of a monitoring and
surveillance system based on  the
inlegration of remate and in situ non-
invasive  electromagnetic  sensing
technologies, which are organised in a
network  supervised by an ICT
architecture. This has been the aim of
the ISTIMES project (FP7 Jaint call
ICT-Security). The overall aim of the
ISTIMES syslem is o provide the
stakeholders with friendly and upoated
information about the stalus of the
infrastructure  with  high  situational
awarengss. The integration of remote
and in-silu sensing lechnigues offers
the advantages bolh of long-term

Basilicata

Synlhehc Ap-enure Radar imaging
of the Musmeci Bridge in Polenza.
The blue peints indicate the areas

affected by significant deformation.

monitoring  and  rapid  damage
assessment. Effectiveness of this kind
of system has been shown in ISTIMES
demonstration  activities at  two
challenging test beds, namely the
Silhochstrasse  bridge  in Zurich
(Switzerland) and the Musmeci bridge
in Polenza (Basilicala, ltaly).

Benefits to citizens

The impact of the ISTIMES system is
evident not only in providing more
reliable damage assessment, but also
impraving the monitoring capabilities.
In terms of cost-benefit, the system will
lead to significant advantages, since it
is so flexible to make it possible to use
multi-step strategies, where the remole
sensing lechnigues are the first stage
of an acquisition chain ranging from
the global to local information.

ISTIMES system represents a technological turning point in the critical
infrastructures monitoring and damage assessment.’ Gerardo Colangelo, Civil

Protection Office of Basilicata Region

Integrated

Space&Ground-based techniques
for monitoring strategic
infrastructures:

one example of best practice from
Basilicata

(ISTIMES EU Project)
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TeRN in a nutshell

APPLICATIONS @ The best practices from Basilcata Region in GMES4REGIONS pubblication

GMesS.: REQIoNS

AND LOCAL AUTHORITIES

ITINDOW ON GMES ! s

A GMES4REGIONS PUBLICATION

Discover what GMES can do for
European regions and cities

FOCUS ON GMES BENEFITS FOR LOCAL
GOVERNMENT AND FOR GROWTH AND JOBS

Institutional corner

Gerhard Stahl, Secretary General of the Committee of the Regions,
explains why the alliance of GMES and regions is of mutual benefit

Henri Malosse, President of the European Economic and Social
Committee, details his vision of GMES.

Portraits of GMES users

Thirteen users at local or regional level recount their experience of using
GMES products and services.

The SME corner

Four successful entrepreneurs share their story, their experience as well
as their advice on how to build a business around GMES services.

M OPINIONS ON GMES The added-value of GMES for regional and cross-border
cooperation in Europe Bl MyAir services: a GMES contribution to public health
Thilo Erbertseder Ml Monitoring Natura2000 habitats at local, regional and
European scale Stefan Lang llGMES Urban Atlas develops urban planning appli-
cations at regional and city level Tomas Soukup Il Earth Observation services to
improve waste management at local level Daniel Drimaco Il GMES services mon-
itor ground instability for local authorities Ren Capes ll GMES snow and land
ice monitoring services Thomas Nagler Bl GMES services for local forest manage-
ment Mathias Schardt Bl Using GMES to map and monitor landslides and ground

subsidence Fausto Guzzetti Bl GMES services for renewable energies Lucien Wald

aGmes. Realons

ANDLOCAL AUTHORITIES

SPECIAL ISSUE

A GMES service for the timely
detection of forest fires in Palermo
province

THE CIVIL PROTECTION DIRECTORATE OF
PALERMO PROVINCE (SICILY -ITALY) SYSTEM-
ATICALLY USES AN ADVANCED EARLY FIRE
DETECTION SYSTEM BASED ON THE RST-
FIRES METHODOLOGY DEVELOPED BY THE
UNIVERSITY OF BASILICATA AND CNR-IMAA.
IT 15 PRESENTLY DISTRIBUTED BY GEOSPAZIO-
ITALIA AS PART OF ITS PROGRAMME FOR
FOREST FIRE PREVENTION AND FIGHTING.
THE ADDED VALUE OF SUCH A GMES SER-
VICE HAS BEEN DEMONSTRATED AFTERTWO
'YEARS OF TESTING, TUNING AND VALIDATION
THROUGH THE AVVISTA PROJECT, FUNDED BY
THE PARLERMO PROVINCE.

The Civil Protection directorate

of Palerma Province.
From left to right

Giusappe BENIGNG, Head of the

Technical and Organisational Office;

Salvatore SERIO, The Director;

and Girolsmo CRIVELLO, Head of the Operations
Managemant and Special Means office.

“One of the critical aspects of the whole fire fighting chain is
timely identification of fire outbreaks. The prompt sighting and
alerting of a fire, in fact, can allow for an immediate reaction of
fire fighters whao, intervening when fires are small, can extinguish
flames in a more easy and effective way. Since 2008 Palermo
Province decided to improve its fire fighting procedures by us-
ing advanced satellite technologies provided by the University
of Basilicata and CNR-IMAA. Thanks to near real-time (every 15
minutes) provision of satellite-based active fires maps during the
last two years, hundreds of fires were detected solely thanks to
the satellite system and often identified well before traditional
surveillance systems. Many hectares of forests were saved by
this and, in one case, the service allowed the identification of
pyromaniacs still in action!”

Salvatars SERIC

Basilicata Regicnal Contact Office (RCO)
Maore infarmation on http://doris-net.eu/en/node/340
Contact: Carmela Cornacchia # rce_basilicata@tern it # Tel: +39-0971-427275

ITIINDOW O eHES

An example of fast intervention: it took seven
minutes to receive the anomaly from satellite,
alert the airplane already overflying the area and
receive confirmation of the presence of a fire out-
break. (Credits: Adnkronos, Repubblica.it August
28th, 2010).

The unique capability of detection of very small
fires also demonstrated its usefulness for control-
ling the timing of cleaning fires (prohibited during
the hottest hours of the day) or to avoid their ex-
tension toward forested areas. In the top picture
in red the SEVIRI ground reselution cell where a
cleaning fire was identified on September 10th,
2010 by the RST-FIRES system, just close to 2
Special Pratection Zone delimited by a blue line
(Cradits: M. lato, Kumeta, Maganoce and Pizzo
Parrino). In the bottom picture: the aircraft photo
collected the day after confirming the correct de-
tection of a cleaning fire (Credits: S. Giuseppe
Jato - Palermo Province).

A GMES SERVICE FOR TIMELY
FOREST FIRE DETECTION

The service, based on the RST-FIRES
methodology, uses 3 different satellite
systems for providing fire alert maps.
These are updated every 15 minutes
and can be immediately visualised via
a dedicated Google Earth plugin in
the user's monitoring room. Specific
software tools (and training for Civil
Protection personnel) are provided
for the identification of major or more
dangerous events and to support de-
cisions on priorities of interventions.

A fire alert map up-
dated every 15 min-
utes presenting an
active fire scenario. In
the map, detected hot
spots are reported by
pplying the RST-FIRES
methodology to MSG/
SEVIRI, NOAA/AVHRR
and EOS/MODIS sat-
ellite data (Credits:
University of Basilicata,
CNR-IMAA, Geospazio

Italia s.rl.).

[TIiNDOW ON CHES
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Forest-fires
rapid detection:
a space-based
services
developed in
Basilicata and
offered to other
Regions
(Lombardy, Sicily,
Calabria etc.)
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TeRN in a nutshell
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EDUCATION in SPACE TECHNOLOGIES:
The EU Copenicus Academy Network
from a 2012 dream to a 2017 reality!
LAUNCH OF THE Gmes Arcadem

13 - 14 September 2012 q | has®
Salzburg (Austria)
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EDUCATION @ Dealing with the education gaps in the Space Sector

3 | Q@IQUI

iing space technclogies

*x %

EARTH OBSERVATION AND GEOINFORMATION FOR SOCIAL BENEFITS

-
1

v 5ernicus
Acodemy ‘

Prof. Valerio Tramutoli (University of Basilicata)
and Prof. Peter Zeil (University of Salzburg)
the Copernicus Academy «fathers»

) 6 June ‘ 2017 Bfu;élles launch event of the Cop?e..rr‘\ichus.s“ Aciardfe.my Network
Today more than 150 international members !
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TeRN in a nutshell % - e fndadlyiie

Erasmus+ Programme
of the European Union

EDUCATION @ Drawing the new European curricula in the EO/GI sector J

To new curricula for LPAs

F the EO/GI Body of K ledge...
rom the EO/GI Body of Knowledge professionals and for the schools

A formal description of a professional domain

Copernicus for High School students
during the Alternanza Scuola — Lavoro
Stage (1 week -40 hours)
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MILLE INFRASTRUTTURE
1V Rete d'Imprese

The Enterprises Network
«MILLE INFRASTRUTTURE»
Static and dynamic
monitoring of infrastructures

Regional Symposium in Redu | Wallonia
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MILLE INFRASTRUTTURE

L'V Rete d'Imprese

Critical infrastructures and road & rail networks

The Italian transport network includes a regional, provincial, and municipal road network of 794,364 km, a
national & highway network of 35,265 km, a railway network of 24,299 km, 156 ports, and 98 airports.

The Italian road and rail networks are included in the critical infrastructure according to the Directive
2008/114/EC of December 8, 2008, adopted in 2011 by the Italian law regarding the identification and
designation of European critical infrastructures.

1% 3%

1% - Highway Concessionaries
= 3% - National Roads (ANAS)
= 16% - Regions, Provinces and Metropolitan Cities
= 80% - Municipalities

| 839,629 Km of Italian road infrastructure
| distributed by operator type

- No. 27,392 Bridges, Viaducts and Overpasses

- No. 2,179 Tunnels

Regional Symposium in Redu | Wallonia

Source: ANSFISA - Annual safety Report of railway and road and highway infrastructures - 2021 The Technological District | TeRN and Aerospace Cluster | CLAS of Basilicata Region 1>



14 August 2018
Collapse of the Morandi Bridge in Genoa
43 dead and 600 displaced.

MILLE INFRASTRUTTURE
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@#N 1% August 2020 | The Regional Technological District of BASILICATA | TeRN and LIGURIA | SIIT
presented to the Italian Government the first project sheet about the innovative monitoring
systems of infrastructures to request funds from the Next Generation EU Program

m 16 July 2021 | ESTABLISHMENT OF THE “MILLE INFRASTRUTTURE" ENTERPRISES NETWORK

MILLE INFRASTRUTTURE
Rete d’Imprese

the purpose ?

the enterprises network was born
to innovate the methods of static and dynamic infrastructure monitoring

'i‘ In the period 2021-2032, the Next Generation EU Program and PNRR Italian Complementary Funds
have allocated more than 2,000 M€ for monitoring systems of infrastructures

Regional Symposium in Redu | Wallonia
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Enterprises Network | MILLE INFRASTRUTTURE A Joweniiindiins

Promoters

al Technological Districts

TeRN | BASILICATA Region

SSIIT | LIGURIA Region

TORINO WIRELESS | PIEMONTE Region
DAC | CAMPANIA Region

15 Large Enterprises

LEONARDO, TELESPAZIO, TAS-,
VITROCISET, e-GEOS, ENGINEERING,
SANTER REPLY, TESMEC, SCAI group,
ETT, MARINI IMPIANTI, etc...

56 SME Enterprises/Start-up

GEOCART, CREATEC, TECNOIN,
PAGANO, PUBLISYS,TECNO
PIEMONTE, FOS, GENEGIS-GI,
HARPACEAS, TECNOSISTEM, AITEK,
INNOVA, DIGIMAT, FAMAS SYSTEM,

MILLE
INFRASTRUTTURE
Enterprises Network

7 Research/Competence Centers

IIT Istituto Italiano di Tecnologia
SSSA Scuola Superiore Sant’Anna
CNR National Research Council

ENEA STRESS VALUE, etc...
Fondazione Links
Artes 4.0
CGIAM 3 Strucutral Engineering
- FABRE Consortia
46 Universities « EUCENTRE

+ STREES

Regional Symposium in Redu | Wallonia ‘
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Monitoring Platform

MILLE INFRASTRUTTURE
1V Rete d'Imprese

Innovation in static and dynamic infrastructure monitoring sector

STAKEHOLDER
DEMAND

SATELLITES

AERIAL & TERRESTRIAL SURVEYS

MULTI-SENSORS SYSTEMS

DATA FUSION

CCS & ALERT

BIG DATA
CLOUD
loT & 5G

ANALYTICS

IA & DEEP LEARNIG

STAKEHOLDER DECISION
SUPPORT SYSTEM

MONITORING PLATFORM
B &

Land —i Infrastructural

Deformation Stability
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Contact information

Chairmaship of TeRN

www.tern.it
presidenza@tern.it
+39 0971 56671



