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ESA Activities

ESA is one of the few space agencies in the world to

combine responsibility in nearly all areas of space activity.

- Space science - Navigation

- Human spaceflight - Telecommunications
- Exploration - Technology

- Earth observation - Operations

- Launchers




ESA Facts and Figures

= Over 30 years of experience

= 18 Member 5tates

» Five establishments, about 2000 staff
« 3.7 billion euro budget (2010)

= Over 60 satellites designed, tested and
operated in flight

= 17 scientific satellites in operation
« Five types of launcher developed

= Over 190 launches

European Space Agency



18 Member States esa

Austria, Belgium, Czech Repubilic,
Denmark, Finland, France, Germany,
Greece, Ireland, Italy, Luxembourg,
Norway, the Netherlands, Portugal,
Spain, Sweden, Switzerland and the
United Kingdom.

Canada takes part in some programmes
under a Cooperation Agreement.

Hungary, Romania, Poland, Slovenia,

and Estonia are European Cooperating
States.

Cyprus and Latvia have signed
Cooperation Agreements with ESA.




ESA Activities

ESA is one of the few space agencies in the world to

combine responsibility in nearly all areas of space activity.

- Space science - Navigation

- Human spaceflight - Telecommunications

- Exploration - Technology

- Earth observation - Operations

- Launchers e Applications: Sat-Com and IAP




ESA Budget 2010

Income from Member States and Canada 27786 ME£ [74.2%)
Income from EU 754.8 M£ (20.2%)
Income from ECSA 5.2 M£ (0.1%)
Other income 206.1 M€ [5.5%)
CA: 0.6%, 20.8 M€ Total 37447 ME [100%)

AT: 1.4%, 50.6 M€
BE: 4.3%, 160.0 M€

UK: 6.8%, 254.7 M€ —

CH: 2.4%, 91.0 M€

€Z: 0.3%, 10.2 M€
SE: 1.4%, 53.0 M€ ——

I DK: 0.8%, 30.7 M€

ES: 5.2%, 195.2 M€ # FI: 0.5%, 18.8 M€

PT: 0.5%, 18.8 M€ —I

NO: 1.6%, 60.2 M€ 2010 income from FR: 18.2%, 681.4 M€

i Member States and
NL: 2.5%, 95.2 M€ I'__ Canada

2778.6 M€

LU: 0.3%, 10.9 M€ .
M£€: Million Euro

IT: 9.9%, 370.0 M€
I1E: 0.4%, 15.1 M€

: 16.7%, 625.8 M€
GR: 0.4%, 16.2 M€

European Space Aagency
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ARTES Applications & s esa
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Third-Party Funding /Innovation Fund
e - European Space Agency




ESA applications programme

approach to development

Demand

(customers willingness to adopt/buy the product/service)

ecommon problems in similar scenarios
e common needs/objectives

User
Federation

c—1
———]

A ARTES 20 Integrated
Applications Services

User Driven Path i i
v ARTES Satcom Applications Path

Industry driven
utilised by pilot-friendly users

] ARTES 3-4 Product Path
—|H] Product product (ground or on-board
_ Development .

equipment) development

initiated by industry

»

Product Capabilities (more features, better performance, more stable) . Supply

European Space Agency



Thematic Areas addressed
by ARTES Satcom Applications Projects

29 Projects
22.7 MEUR (ESA part)

Disaster Relief/
Emergency Management

11 Projects
3.6 MEUR (ESA part)

Satcom Networks
Systems & Services

37 Projects
31.2 MEUR (ESA part)

Community Information

Services &
Capacity Building

16 Projects
9.3 MEUR (ESA part)

B2B / B2C

34 Projects
32.6 MEUR (ESA part)

Distance Learning

9 Projects
4.2 MEUR (ESA part)

Location Based
Satcom Services

15 Projects
4.3 MEUR (ESA part)

eGovernment

2 Projects
1.9 MEUR (ESA part)

European space agency




ARTES 3-4

Satcom Application Projects

12 Ongoing projects: total commitment of 715 M€; 50%06 co-funding

ISIDE 4 Africa: educational Content in Africa, Project, 800 k€, Coordinator: Microcinema (I)

Internet 4 Dev. Countries: Low Cost Hybrid Terminal Triple Play Solution, 2.35 M€, Prime: Forsway (S)
TESHEALTH: Telemedicine for Prevention and Healthy Life-Style Coaching, 1,5 M€ (Phase 1), Prime: Telbios (I)
Sensible: Satellite Enhanced Network Systems enabling flexible capacity management for closed user groups
in the maritime community, 1,4M€, Prime: ITS (I)

NXY: Local caching of multimedia content in a satellite based multicasting delivery system, 1 M€, Prime: Avanti
(UK)

COTV: Enhancement for Collaborative TV for New Multimedia Standards, (CCN#3), 900k€, Prime: Cybercultus
(LUX)

SatElections: Open eTraining Network for Millennium Development Goals, (CCN#3), 4,672M€, Prime: Openet (I)

Stereoscopic Broadcasting, 918k€, OpenSky (1)
REACT: Communication echange for emergency response, 420k€, Skytech (IRL)
Planet (F). SMART (F). SmartPush VOD (NL), Three projects in the Newcomers Initiative: total 932k

3 Planned projects: total commitment of 6.7 M€; 5026 co-funding

TS4CI: Telemedicine for Correctional Institutions, 1,8 M€, Prime: (TBC), Italy
SatBridge: Infomobility on S-Band, 3,7 M€, Prime: ITS (TBC), Italy
SatADSL: Network for financial institution in Africa, 1.2 m€ , Space&Sea, B

Synergy measures with ARTES 20 programme was implemented and mutual enrichment

leading to revitalisation of ARTES 3-4.

European Space Agency



ESA’s Integrated Applications

Promotion Programme (ARTES 20 / 1AP)

The goal :

Foster new utilization of existing space capacity and capability, in close
partnership with end-users, through the development of integrated
(different space and non space technologies) applications projects which

demonstrate a potential for sustainable services.

Incubator of Services




Integrated Applications
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Integrated Applications
provide a systematic user
driven approach to:

e Find the way into markets not
well explored

e Provide added-value by
taking advantage of multiple
technologies (space &
terrestrial)

e Overcome existing
gaps/deficiencies in currently
used solutions

* Provide cost-affordable
sustaiable solutions to a
variety of users

« Identify missing technologies
/ Missions demanded by
user/service provider
communities

large potential not
sufficiently exploited
yet.




The Three Value Chains in
Commercial Satellite Applications

Satellite
3 g+ Mmanufacturing

0.4*

2.7

Launch
services

Sale of satellite
capacity
(or time)

Ground
equipment

Value- Adding Services

ntial of Integrated Applications

European Space Agency

Values for the year 2009 in billions of € (Satcom) COURTESY OF Euroconsdult



2009-2019: Revenues shifting

downstream in the value chain

VARIATION OF INCOME FOR EACH ROLE OF THE VALUE CHAIN
(Variation from 2009 to 2019: % of the value chain in 2019)

Satellite On Ground
Delivery (-8%; 2%)

Satellite Capacity Lease
(100%; 12%)

Gateway &
Teleport Services

(107%:; 15%)

End User
Equipments (-33%, 2%)

End User Service
Delivery (72%; 69%)

m 2009

@ 2019

40.0

60.0 80.0
Yeary income (GUSD)

100.0

120.0 140.0

Data source: Eu

roconsult
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Space Application — ARTES 3-4 and 20

User Driven Missions — ARTES 21

The following activities emanating from:
— |AP Preparation Phase
— |AP WorkPlans: 2009, 10, 11: 39
— |AP Demo projects: 12
— ARTES 3- 4 Open Call: 15
— ARTES 21 SAT-AIS: 4
— 3rd Party Funding: 2

Cover wide thematic fields range: Space 4:
— Africa, Agriculture, Arctic
— Civil Protection/Crisis Management
— Development, Fisheries, Maritime, Knowledge
— Health
— Capacity building
— Consumer
— Safety, Security & Transport
— Energy

European Space Agency



Awareness ARTES 20 and 3-4

3rd Party funding

 |IAP Awareness Activities in development
— |IAP Advisory Committee (IAPAC) 4th meeting in March 2011
— Web portal gateway in operation (http://iap.esa.int)
— Ambassador platforms (AP) in Austria, UK, Norway, Spain, France, Fin. and Italy
— IAP events across Europe (workshops, symposia, roundtable discussions)
— ARTES Application Workshop/Lessons Learned, 5.-6.4.2011 at ESTEC
— Theme: ,Space for Africa & Africa in Space*
— Preparation of a dedicated IAP approach documents for:
Baltic, Alpine region, Ireland, Arctic.

e 3rd party funding
— Satellite—-Enhanced e-Health & telemedicine for sub-Saharan Africa Initiative,
4.16M€ by EIB/LUX Development and on same subject 0,5M€ from DG-DEV

— Innovation Fund: 1st fund launched by MT Innovation Fund in cooperation with
DLR/Bavaria/ESA http://www.mt-innovation-fund.de/



http://www.mt-innovation-fund.de/

Integrated Application Promotion
Ambassador Platforms (AP)

fform for
EHIR LWHT;TIhrﬁ;PI!;uT:eZS|hIe Regions {Pﬂ F€sa
Ak
M i .

APCEE 1AP Ambossador Platform for - R ~
Central & Eastern European Region ""‘.* =

AP for E-Health in inaccessible regions (by NST)
AP for Enhanced mobility

AP for Integrated Application in Central & Eastern
European Countries (by ESPI)

AP for Environmental Risks & Hazards in the
Mediterranean Region (by Po6le Risques)

AP for the Baltic Sea Region (in prep. Q2 2011)

APBSR eatie seatean -

CH: AP for alpine environment (in prep. Q3 2011)

IT: AP for maritime Security (in prep. Q3 2011)

GER: AP topic not yet fixed (in prep. Q4 2011)
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Disaster prevention & recovery

Sector overview & primary stakes

An increasing impact of disasters per decade

5,000 == Fast growing number of disasters reported

4,500 - in the different world regions
4,000 - ==) Over 2 billion people impacted
3,500 - == Economic damage over $500 billion
3,000 -
International Charter Activations by Year
2,500 -
2,000 -
1,500 -
1,000 -
500 - j
om0 ol -

1950- 1960- 1970- 1980- 1990- 2000- 1
1959 1969 1979 1989 1999 2009E *1

2000 2001 2002 2003 2004 2005 2006 2007
Source: International Charter

Source: ISDR, Euroconsult estimates



Telecommunications satellite
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Space 4 CP

Future Sat-based Services for European CPs

19 national CPs involved in 2 surveys, a list of 13 services was proposed to the CPs. On the basis
of the answers collected, a single Benefit Metrics was defined to elaborate an effective ranking and
select the most successful Services:.

Benefit mapping function
1.2

H Benelit mapping funclion
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ARTES 20 Demonstration Projects

User Driven & in partnerships

On-Going Projects with a total commitment of 17.2 M€ (>=50% co-funding):

SpaceGrid: Power grid management; 1.05 M€; Users: TERNA (1)

T4MOD: Telemedicine for Medical Operations in Distant Areas, 2.05 M€, Users: MoDs from F, D, |, E (Djibouti, Herat,
Masar-e-Sharif)

Talking Fields: Integrative Use of Satellite Techniques to Optimise Agricultural Production, 1 M€, Users are PC-
Agrar GmbH and Land-data Eurosoft, representing 30.000 farmers in Europe.

AMAZON: Real Time Satellite-hased Telemedicine Service for Professional Clinical Users in Remote Locations, 700
k€, Users: International SOS

S2BAS: Space Service Benefits in Aviation Systems; 1.3 M€; Stakeholder: Techno Sky (1), representing Air Traffic
Control users for local airports.

WaterWatch: Space Based Services for Water Irrigation Management of Vineyards in South Africa; Users: Dept. of
Agriculture of South Africa; 0,31M€

SAT-AIS Data Center: Data Processing centre for Sat-AlS Services; 4M€; EMSA
Blue Belt: Cargo ships transport between European harbours: Custom, Ship owners, idea >approval within 3 weeks

Under preparation:

UAS: UAS Demonstration Mission 1st Phase: 1,2M€: User: EDA

Operational Service:

FlySafe bird strike risk reduction in aviation be operated by KNMI (Royal Netherlands Meteorological Institute).
http://public.flysafe.sara.nl/bambas/index.php

IAEA: Nuclear site monitoring (Hungary, Armenia, Ukraine); Users: IAEA; Successfully operating. Additional 8

nuclear sites are in preparation.

European Space Agency
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Birds and Flight Safety t@an

GAF (1997 2004):. 360 coII|S|ons strlkes/year
FAF (1998-2005): 320 collisions strikes/year
RAF(<2004): 110 documented serious accidents

Estimated conservative cost due to damage
and delays of commercial aircraft worldwide
1.2 billion USD per year
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FLYSAFE Web Service 2 esa

; The Flysafe Bird Avoidance Model - Microsoft Internet Explorer

File: Edit Wiew Faworites Tools Help

aBack - \;;J - |ﬂ @ _;ﬁ | /-__j Search \:..':':(‘ Favorites €3| <] - k_? D _J ﬂ :’i

Address I@ http: ffpublic . Flvsafe . sara. nlfbarmbasfmigrationfindex . php?radar=glonssubwindow=ruu

7 - I—\_kaWeb Search <+ [Gk Bookmarks= [ 5e

=CeSa

Welcome to the FlySafe bird migration prediction module

The FlySafe
Bird Avoid :

This page prowvides a 72-hour forecast of bird migration intensity for the Central Belgium location. The
predictions are provided in two formats, The Hourly predicted and measured migration intensity plot

shows the measured bird density values in bird echaesiam i(black dots) as well as the mean predicted bird
density {dashed line) and prediction range {gray). The prediction range is produced by an ensemble forecast
of ~50 models, The Hourly BirdTAM Intensity plot shows the bird densities conwverted to Bird TAM warning
levels for pilots from sewven davys in the past and three days into the future. If the rmmeasured walue is available,
the BirdTAM intensity reflects that measured walue. If no measurement is available, the mean bird migration
density prediction is used (indicated by small yellow circle).

These predictions are made using the European Centre for Mediurmm Range Weather Forecast Deterministic
Model, The most important weather variables in the predictions are visualized in the plots on the right. wind
speed and direction at multiple pressure heights in the top plot, The tails point in the direction FROM which the
wind is coming, and the barbs indicate the speed of the wind. Following plots are surface pressure (hPal,
hourly precipitation {mm) as well as the percentage of cloud cover., Cloud cover is given in both a2 lower and
total component. The final plot provides temperature {degl.

@ Get IES now! S Translate Page - EI Mail -

Hourly predicted and measured migration intensity
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Improvements Needed for the Local Situation

Anticipation of Birds Crossing the Airport
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Hudson river (New York — 15/701/709)
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Integrated Satellite-Based
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IAP- Multi-Satellite Network e
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Users Driven s
European Satellite AIS Mission

d:esa




Click g

For Movie \QQ esa

SAT-AIS Programme

DG-MARE / ESA
Joint

Action Team

&
European
Steering group:

EC DGs ( Mare, ENV,
TREN, JLS, INFSO,
TAXUD, ENTR, JRC)

"N\ N . FRONTEX, EDA,
.i'l"-SElrlt:l Etg'i:' J::"_.' -. . -.. _-_. .,_. - &

e L LA

EMSA / ESA
Partnership

i Mar 2010 15:00:10.000 Time steps: 1w, S



Event Overview

Information Meeting in Lisbon

N

17t February 2010 JCB Meeting
(Info. Note ESA/JCB(2010)18

ARTES 5.1 Work Antenna Pre-development
plan 2010 =) End-to-End Testbed
Addendum

Receiver Development (TBC) | *

L

ARTES 20

Project Proposal

31st March 2010 SAT-AIS

Data Processing Centre
Implementation & Validation

Data Processing Centre Req.&
Concept Definition

Information Meeting

| Phase B1 SAT-AIS |

| ODEM cost benefit assessment |

I 26/27™ April 2010 SAT-AIS —
. PPP Schemes Elaboration
1St IndUStry Informatlon WorkShOp Plﬁ?)?ons‘zlle - : Comparative Perfor. Astsessment :
| Hybrid Model Elaboration |
19 &ZOth M ay 2010 J CB 1 SAT-AI S ODEM - Operational Demonstrati ion Missio) | Alternative SyStem Solution |

documents discussed & finalised

2 July 2010 EMSA / ESA Agreement
Signed by DG and EMSA Director

13 July 2010 JCB approved ARTES 21
with achieved subscription level

2"d September 2010 SAT-AIS

2"d Industry Information Workshop

- User consultation

I l - 2"d EMSA/ESA Information Meeting
at ESA, Jan 26t 2011 hgency

Jan 27t 2011




SAT-AIS
EMSA/ ESA Meeting

.
d

2
=

>
®
o
Q




LJ
L4
L4
4
4
. oy
L/
L
&

0"_# Y~
e Nortly Sea

IAP Data =
Processing it

Centre

Node in

e

..::'AIS Space




AlSSat-1 Data from
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SAT-AIS

Schedule

2011 2012
Activities Nov-10| Dec-10] Jan-11| Feb-11| Mar-11| Apr-11 lﬂy."lJlm-ﬂlM'l‘l Aug-11| Sep-11| Oct-11| Nov-11| Dec-11] Jan-12| Feb-12| Mar-12| Apr-12| May-12| Jun-12 .n.-izl Aug-12| Sep-12| Oct-12| Nov-12| Dec-12
1 I |
ODEM z 3rd EMSAIESAS = I
JCBs Ve golno-go 2 Ve Ve E ‘Inrfn Meeting: E'..::,amm, MC 2012
3rd ESA/EMSA Meeting €| 2nd EMSAIESA E § Skeloton of ARTES. o
MC 2012 Info ll;‘leetln? E 1 21 Proposa MC 6m >*
v = 1 1
e s ORI | RN - RN PR . . . . P— ] S i AR r.. | I I ..I I ................. - I 8
Data Processing W - —~
KO DPC SAT-AIS Implementation 4
Center (DPC) ARTES 20| {1V REL 0 e —— vt DemoService |
ARTES 21 . I
ehas  Wphase AW oo,
Phase-B1 Ko Phase B1 FP
Fhase-B1 ) ‘ ...... s 3 M i = - ———— N
ODEM et IO 15 O U e NN S N N s N N S N sl
CPA KO Comparative Performance Assessment 'FR
]2 N ompal I E Y. - B O I
PPP «0J_PPP Scheme Elaboration \ /rr
Hybrid Hybrid Model 2
Alternative (U0 SRRSO (SNl VSOOI v | BRSNS o) N N ST __...|L_Alternative B S é ............. Iz
=]

Technolo I S g
Preparati gx Receivers. Antennas. and Testbed | E E

HaEN. H I : :
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Integrated Application

Satcom, Nav, EO & UAS
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UAS supported by integrated space

systems (Safety)

— Background:

— UAS (Unmanned Aerial Systems) steadily
become more important for e.g. surveillance
tasks

— Until now, UAS have only been deployed
routinely in segregated airspace because of
safety reasons

— The safe and secure integration into “non-
segregated airspace” is still a challenge

— Technology is not proven

— Regulation is missing

IAl Heron UAV in flight

— Little practice and experience

— Objective of the Feasibility Study:
— Investigate the technical and economical feasibility of UAS services in non-
segregated airspace supported by space systems for:

— Command & Control, Sense & Avoid,
Air Traffic Control
— Operational service provision (UAV Payload data

transmission, e.g. camera, radar, etc.)

- Simulations and demo project preparation specifically in the civil domain:
pipeline monitoring

European Space Agency
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SPACE FOR ENTREPRENEURSHIP

Space & Innovation
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Space 4 Africa
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I Countries with critical shortage & f
[ Countries without critical shortage

0'000 0 °

(World Health Report 2006)



Space 4 Africa

THEMATIC
AREAS

eGovernance/

eCare
eLearning
eSurvelllance
eAdministration

Governance

HORIZONTAL Regulatory Aspects
STUDIES Interoperability: System of Systems, KM

Sustainability, Liability, Business




MT Innovation Fund

[ MT Innovation Fund - der F...

=2 C M O wew. mtinnovaton-fund.de

€©) mT INnovaTion FUND

. | | [ Suchwort eingeben,
Uberuns | Profil  Team | Standort News | ihi <t wlnidsos..| g

MT INNOVATION FUMND

Der MT Innovation Fund, sine Initiative der
Augsburger MT Aerozpace &G, unterstitzt die wirt-
schaftliche Entwicklung vielversprechendar Innova-
tiomaen aus der Luft- und Raurmfahet, aber auch aus
den Bereichen Yerkehr, Sicherheit und Enargie, Er
bigtet Start-up-Unternehrnen Know-how, Strategie-
entwicklung und finanziellen Invest sowie Zugang zu
zinarm breiten Metzwerk aus Industrie, Forschung und
Palitik.

Zusamrmen mit unzeren Partnern, derm Deutschen
Zentrurm fir Luft- und Raumfaht DLR und der
Europiaischen Raumfahrtbehdrde ESA, fungiert der

MT Innovation Fund als Bindeglied zwischen wissen-
schaftlich-technizcher Forschung und dem Markt - und
starkt darmit den Yorsprung neuer Unternehmen irm
weltweiten Wettbewerb,

P Mit Technologien aus Luft- und Raurmfahrt,
Energie und Yerkehr neue Geschaftsfelder
erschliefan: das...

De<iarn urd Proaramrmiserdarnag wiwe,. crestionael] de
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MT Aerospace initiiert Deutschlands ersten Luft- und Mittwach, 09, Februar 2011
Raumfahrt-Fonds

Mit Technalagien aus Luft- und Raumfahrt, Energie und Werkehr neue Geschiftsfelder erschliefien: das ist
dasz Ziel des MT Innovation Fund, Er ist Deutschlands erster Beteiligungsfonds, der gezizlt die breite
wirtschaftliche Mutzung neuer Technologien aus Luft- und Raumfahit sowie aus Werkehr, Sicherheit und
Energie vorantreiben will. Start-up-Unternehmen und innovative Geschiftsideen werden durch Kapital-
betziligung, Krnow-how und den Zugang zu =sinerm breiten Metzwerk aus Forschungseinrichtungen und
Fiérdergebern unterstitzt,

Partner des MT Innavation Fund sind das Deutsche Zentrurm fir Luft- und Raumfahrt v, (DLR), das
seine Techrelogien und deren Transfer zu Marktanwendungen im Rahmen von Kooperationsprojekten
mit Unternehmen zu neuen Produkten und Dienstleistungen weiterentwickelt und im Rahmen des
Technolagie-Transfers-Mutzungsrechte an Technalagien an Untermnehren lizenziert, und die Europiische
Weltraurnorganization ESA, die irm Rahrien des Programnms fir Integriarte Raurmfahrtanwendungen (IAP)
neue Projekte in den Bereichen der Telekommunikation und der integrierten Raumfahrtanwendungen
fardert, MT Aerospace fungiert als Kapitalgeber und Bindeglied zwischen wissenschaftlich-technischer
Forschung, Raurmfahrtanwendungen und der industriellen Verrnarktung,

4+ Zurick [Mews)
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Conclusions

— Main Business value and growth in the value chain : Ground
Systems and Applications

— Evolution of needs:
- Increase automation and distant management

- Support the development and optimization of
Infrastructure, logistics & resources

- Optimize reactivity in case of emergency

— ARTES Applications in general and IAP in particular offer
unique opportunity platform to enable growth, in support of
Innovative solutions, for future challenges

— Use this workshop to learn about the current activities,
encourage the attendees to network and stimulate new
project ideas

European Space Agency
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Thank You!

Contact information

URL: http://iap.esa.int

European Space Agency
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