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Purpose of the European Space Agency

“To provide and promote, for exclusively peaceful purposes,
cooperation among European states in space research and
® technology and their space applications.”

- Article 2 of
ESA Convention
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ESA Telecommunications programme: ARTES

ESA implements a comprehensive satellite telecommunications and
applications programme which addresses all aspects of the sector under a
flexible programmatic framework known as:

ARTES - Advanced Research in Telecommunication Systems

ARTES is run by the Directorate of Telecommunications and Integrated
Applications. The objectives of the ARTES program are to:

- maintain and improve the capability and competitiveness of
industry of participating countries in the world satcom market

- contribute to the resolution of problems that affect the
European Institutions and the European society at large
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ESA in Space Applications. What’s for?

ARTES Applications is a subset of the ARTES programme elements dedicated to funding and
promoting the development of space-based downstream applications, services and solutions
for the needs of European citizens and society at large.

institutions, users,

service providers, potential customers

industry

Strong presence of
SMEs prime (68%) and
ESA newcomers (50%)
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IAP Mission: “Space for Daily Life {zesa
In close ... foster the
partnership with utilisation of
end users ... existing space

capabilities ...

market pull

operational,

telecommpnications

reliable

ert
e\

exploration

1AP
(Integrated
Applications
Promotion)

earth observation

... to develop
sustainable
applications
and services.

operations

... through
integration of
space with
non-space
technologies ...

space science human spaceflight

business

development
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IYAP- Integrated Applications Promotion Q eSa

[ Thematic Areas ]

Aviation & RPAS
Educatlon & Development

Transport &
Logistics

ARTES
App"calions

=315 activities
473 entities
26 Countries

. Finance,
Investment
& Insurance

Maritime &H g Food &
Offshore R Agriculture
Infrastructures & -

Smart Cities

[ INCUBATOR of Service ]
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ARTES Applications Institutional Cooperation \=€Sd

7

Strategic Partnerships

MMSA efca

=~ FRONTEX o

EUROPEAN
DEFENCE
- AGENCY

%//
European Railway Agency

European
Investment
Bank
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http://www.eib.org/index.htm

Multiple ARTES activities
IN the Aviation domain

Feasibility Demonstration Operational
\ / DEADALU \ ~ RAPSODY AN
/ " S . A\ -/ UAV based /
Unmanne __--" Enhanced .B_L".:E ye X S&R (1) and : SURMON
d Postal biological - N . (UASatcom)
ostal . weather A . Pollution ;
Deli threat crisis field/ Mot exploration
elivery,  SharperS laboratory KORE ; a4 & pipeline
/ at fawargnsss crop Vi monitoring
integrated or aviation precision /
solution for farming SAFEDEM
TSOs and enhanced
DSOs and safe

.demininq
,.« STEAM DESIRE 2
SAFEDEM | ship |g§g ?rtlltrc])g
enhanced and emission non-
safe demining aerial segregated
measure- airspace

ments

ViaDrone
PoC for
Operation
Management
System+Air
Traffic
Insertion

User / Customer Engagement
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IAP ADS-B Activity: Invitation to Tender to \\\\\ €eSd
INTEGRATED APPLICATIONS USING ADS-B (1/2

4 )

Studies and trials have confirmed the

possibility to detect ADS-B signals from
space

-

-
WRC-15 decision has allocated the
frequency band 1087.7-1092.3 MHz for
ADS-B transmission from AC to
communication to satellites

N

-

An array of opportunities for integrated

applications and services is expected to be
opened up

-

On _the 27t September the ESA ARTES IAP Tender on
ADS-B has been issued.The tender is now closed, the

neqgotiation phase is on-going.
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IAP ADS-B Activity: Invitation to Tender to INTEGRATED s esa
APPLICATIONS USING ADS-B (2/2) \\\"

Feasibility Study Objectives: to identify and characterize ADS-B based
services addressing potentially interesting application domains, carry out the
analysis of their technical feasibility and commercial viability, select the most
promising ones for further development and exploitation, and propose a

roadmap for the implementation and demonstration of the proposed
services.

Route ;
Optimization Partnership
safety |\ J|  Airport established with:
services services
s B _!!;==>’

EUROCONTROL

ADS-B

. . EUROPEAN
applications N DEFENCE
e and services Auxiliary -
management Services
could p4EASA
emerge

Manned and Unmanned air-veichle
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Aerodrome Monitoring, Management and Operations

0

Illﬂscend XYZ

Data a:qmsmun

/%* R

Risk O

rrla_ rla_g'errl ent, AT

aviation Ascend analysis and result
Safety and

compliance cycle —

Action on identified risk

i

Risk mitigation and work planning
based on the analysis

http://www.esa.int/spaceinvideos/Videos/2016/08/Ascend - the wildlife _management solution for airports

ESA | 25/10/2016 | Slide 12

ESA UNCLASSIFIED - For Official Use
— Il ha c= = 4 I = = T (I 11 & = i == [ [ [ S I+l European Space Agency


http://www.esa.int/spaceinvideos/Videos/2016/08/Ascend_-_the_wildlife_management_solution_for_airports

\u\\\

FlySafe Demo Project: Background \ €Sd

»1In 2006, the European Space Agency carried out the Avian Alert study to define
sustainable services for various stakeholders that need information on bird

migration and bird mobility.

»The following market segments were addressed:

ian Aert

: : ) : . Conservation and
Flight Safety Avian Borne Disease Migration Ecology Education

.

» The bird strike issue was tackled first because of its fast-track potential and users’

commitment to support the project.
» Opportunities for other domains are under investigation.
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FlySafe Demo Project: Q&\s—esa
objectives, activities and team

FlySafe objectives: To develop a bird warning service to reduce the risk of bird strikes for
Air Forces by:

. Improving existing en route bird detection systems

. Developing bird migration forecast models

. Developing tools for bird flight activity detection at and near airports

FlySafe activities:
eStarted in June 2007 in partnership with: Dutch, Belgian, German and French Air
Forces

ARMEE DE L'AIR

FlySafe project team:

i & Pl TR /A Folin

&* » x
K N M I UNIVERSITEIT VAN AMSTERDAM Computing & Networking Services
METEO ‘/ Institut for
FRANCE " | ThalesRaytheonSystems — \feuggfhlﬁfﬁf,gr:;‘nﬁg
RMI
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FlySafe Demo Project:
outcome (1)

dcesa

FlySafe service platform operated by KNMI (NL): http://www.flysafe-birdtam.eu/public/

the flysafe

bird avoidance model seruice centre

Home Migration Mare information About us Legal Disclaimer

<&

. I m Netherlands
2N . S esa ! space
SPACE FOR - R belspo s
SAFETY By +” _ .
K The FlySafe Bird Avoidance Model (FlySafe-BAM)

The FlySafe Bird Avoidance Model, Operational Service Centre provides near real- time information and forecast on large scale bird mobility in the air
space of The Netherlands and Belgium. The information includes bird density measurements and predictions and altitude profiles over The
Netherlands and Belgium. This information is used by the Belgian Air Force (BAF) and the Royal Netherlands Air Force (RNLAF) to create and
disseminate BIRDTAM's (bird notice to airmen) to their pilots, enabling them to adjust their operations and avoid collisions between aircraft and birds.

.

The FlySafe Bird Avoidance Model, Operational Service Centre is the result of the FlySafe project initiated by the European Space Agency's (ESA)
Applications Promotion (IAP) programme in partnership with the BAF and the RNLAF to develop a bird warning system to reduce bird strike risk of
collision and improve flight safety in northwest Europe.

This website presents:

¢ Near real-time measurements of local bird movements and bird density altitude profiles;
+ Forecast of bird migration intensity over The Netherlands and Belgium;

' ‘ UNIVERSITY OF AMSTERDAM oLl

Meteorologisch Instituut e
Ministerie van Infrestracruur en Milfex RMI
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FlySafe Demo Project: outcome (2) \Q‘k eSa

Den helder
____ Bird density hesght profile

» Models providing aggregated bird density height profiles based on
weather radars (status: operationally used, further being
developed).

» Spatial Explicit migration models (SEMM) providing bird
behaviors per specie taking into account landscape, land use and
weather conditions (status: developed and tested for a limited
number of bird species: e.g.: passerines)

» Studying birds’ specie behavior (including Lesser Black-backed N :
Gulls, Herring Gulls and Barnacle Goose ) using tracking data: P s

T
S

- Core areas and habitat preference
- Migratory patterns

- Identify rules of thumb that influence movement
- Habitat dynamics using remote sensing data
ESA UNCLASSIFIED - For Official Use ESA | 25/10/2016 | Slide 16
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Conclusion (1/2) -@sa

» IAP acts as service incubator for developing and demonstrating
new solutions, providing funding to Industry of ESA Member
States addressing specific user needs

» Space can play a major role in providing weather monitoring
iInformation, safe command and control and data relay links to
manned and unmanned vehicles (aircrafts, maritime, cars)

» IAP encourages industries interested in the development of
commercial applications that involve the utilization of space
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Conclusion (2/2) \

» IAP has extensive expertise as service incubator and in projects
Including integration of space assets in the aviation area.
Partnerships with regulators have been established to support
the consolidation of the regulatory landscape.

> IAP is therefore ready to further contribute to the development
of future space based applications and services for a wide range
of sectors and particularly aviation.
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The ARTES Applications Opportunities

Maturlty of the idea
ARTES IAP
Feasibility Study ARTES IAP

Demonstration
ARTES IAP

. o Project
Kick-start activity

Application
using at least 1
space asset

Application ARTES C&G Application Segment
using satellite Phases: Definition, Technology, Product, Application
communication

only " ARTES C&G Entry '
[ J
" Discovery&  Development, Commerci
feasibility testing & al
validation operations

Please visit:

Contact:
Piera.Di.Vito@esa.i
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