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e Introduction to ARTES* Programme

« Telecom & Integrated Applications (IAP)
 |AP Support to Disaster Management

« Demonstration Projects, lllustrative Examples
o Satellite Based AIS

« Conclusion

* ARTES: Advanced Research on Telecommunication Satellite Systems
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urospace: Turnover by act|V|ty 99/7-200
European Space Industry Turnover Distribution

« Telecommunications is by far
the most mature of Space
applications.

« 60% of the European industry
turnover is derived from
producing or launching
telecommunications satellites.

B Telecommunications

B Earth Observation

@ Navigation

0O Science, Space Infrastructure,
Microgravity

B Support activities

@ Launcher Non Telecom

B Launcher Telecom

ESA’s ARTES programme has a two-fold purpose:

» To enhance the competitiveness of Industry by means of Research
Development and Innovation of Satcom products, services and
applications.

» To contribute to the resolution of problems that affect the European
Institutions and the European society at large; to support the
Implementation of the European policies and society;

3 3
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ecommon problems in similar scenarios
e aggregation of needs/objectives

User
Driven

BENEFITS OF MARKET DEVELOPMENT:
e improve end users’ ways of working
e reduce time to market of innovative products
e optimise R&D investments
e encourage increase in R&D spending
e promote innovation

ARTES 3-4 Applications Path
roducts developments initiated by
industry and/or service providers

utilised by Demo-friendly end users

ARTES |20 Path
Users, Stakeholders
Driven

ARTES 3-4 User Terminal/
Ground Segment Path
product development initiated by industry

Product
Development

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

Product Capabilities (competitive advantages, Su pply
better performance, reduced cost,..) 4
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The goal :

Foster new utilization of existing space capacity and capability

through the development, in close partnership with end-users,
and with the required stakeholders of integrated (different

space and non space technologies) applications projects which

demonstrate a potential for sustainable services.

Addressing global challenges in different thematic areas: Space 4
Health, Development, Transport, Security, Safety, Energy, Agriculture,

Economy, Knowledge, Innovation, ...
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Applications -
MANAGEMENTl L
Integrated Applications
__B82-82G | provide a systematic
Homeland user driven approach
Sec/Law to:
ENFORCEMENT ENERGY
CRISIS e Find the way into markets
MANAGEMENT| not well explored
e Provide added-value by

Water taking advantage of multiple
MANAGEMENT technologies (space &

terrestrial)
DEFENCE /
MARITIME | SECURITY

Consumer
Services

Messaging &
Asset Track.
AVIATION |
OFF-SHORE
POLLUTION
MANAGEMENT
TELEMEDICINE

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

Huge potential not
sufficiently
exploited yet.
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Support economic prosperity N SR
e 161 contracts,

e 130 MEUR contract value,
e period: 1997-2009

» 60% of the projects contracted to
Small and Medium Enterprises

* 50% of the projects contracted to
new entrant into ESA Telecom
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Telemedicine/
Medical Education

29 Projects
22.8 MEUR (ESA
part)

Disaster Relief/

Emergency
Management

« 9 Projects
+ 3.3 MEUR (ESA part)

Satcom Networks
Systems & Services

38 Projects
34.5MEUR (ESA part)

Community
Information Services &

The eight thematic areas of

B2B / B2C

36 Projects
45.8 MEUR (ESA
part)

Distance Learning

. ARTES 3<4.Applications

Location Based
Satcom Services

Capacity Building

15 Projects
7.3 MEUR (ESA part)

11 Projects
6.3 MEUR (ESA part)

13 Projects
3.9 MEUR (ESA part)

e-Government

2 Projects
2.0 MEUR (ESA part)

4
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ommercial sateflite-applications

Satellite

2009 Telecom 1 g Mmanufacturing
2.7
1.8 Launch
11.5 services
20-30
60
Ground
equipment
Value- Adding

Services

Potential of Integrated Appﬁeétions

. o
Values for the year 2005 in billions of € COURTESY OF EuroconSult
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An Increasing impact of drsasters per decade:

=:0001 m=) Fast growing number of disasters
4,500 - reported in the different world regions
4,000 - ==> Over 2 billion people impacted

3,500 - == Economic damage over $500

3,000 - billion

2 , 500 - International Charter Activations by Year
2,000 - j:
1,500 - ! | ]
1,000 - z:
500 - I ] ]
et R 1 |1 1|

1950- 1960- 1970- 1980- 1990- 2000- . | | |
1959 1969 1979 1989 1999 2009E 200 o aweaw

Source: Internatronal Charter

Source: ISDR, Euroconsult estimates 10



IAP System of Systems

< lon satellite
Teleccmmunicatic

service provider

Navigation and positioning

satellite .
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T 4 MDQ\RELEX)

= Lack of Providers who can give affordable and ready-
to-deploy solutions

Commercial solutions target mass-market
= Lack of Coverage (global/regional) for some available
solutions
Currently offered solutions might not be available in
all crisis areas

= Lack of Synergy or interoperable tools amongst
different organizations

Proprietary standards limit the interoperability

= Lack of Robust solutions/tools suitable for crisis
environment

Commercial tools not always suitable for crisis

12



IAP Projects &

- S Partnership

Space for Safety / Transport

— Flight Safety: NL, B (D, F) - Air Forces (Airlines / Airports)

— Satellite AIS System for Maritime Security: EMSA & DG-MARE
— Transport of Hazardous materials (SSMART): AREVA

— Integrating Space Assets for UK Civil Resilience: UK Cabinet Office
— Satellite Systems, Operations and IA for UAS :EDA

Space for Health (thematic website: www.esa.int/health)

— Health in Peacekeeping Missions : G, F, | ,E MoDs

— Private medical insurance and assistance : Europ Assistance
— Aero-telemedicine System : BMI & | SOS

Space for Knowledge/Development

— Telemedicine / Infrastructure in Africa: DG-DEV / EIB

— Peace Building and Damage Assessments: (e.g. DG RELEX)
Space for Energy

— Power grid management : TERNA

— Nuclear site monitoring (e.g. Chernobyl): IAEA

13
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|AEA is the world-s‘ngclear Inspectorate, with more
- than four decades of verification experience
nsp ectors work to verify that safeguarded
“nuclear material and facilities.

Nuclear Safeguandsandayerif
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e |AEA needs:

Connect all Nuclear Power Plants to
IAEA Headquarters

Monitor critical assets

Secure Data acquisition &
processing in near real and real-time
(confidentiality is a must)

Support on-site Inspections

* Pre operational Demo activity in key sites
of 4 countries (Brazil, Hungary, Armenia,
Ukraine) Next 8 sites follows.

* IAEA wish an operational solution to
integrate up to 400 sites.

« Letter received by ESA DG with request
to enlarge cooperation

» Space assets involved:

Satcom for secure and reliable
communications (fixed and mobile).

GIS, to acquire information on the
areas of interest and prepare specific
plants

wintegrated Satellite-Based
" A Safeguard-Services

e
------

S e (| B T Browsing Secured Georef
NOIEES \Siags esae E GIS@HQ office Site data
_info.. | _info |Images o=

Remotie Site

GIS
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Peace Building &

” d_ . Emergency-Response

Uniformed personnel in UN - _ .
peacekeeping operations O Political instability in a number of

90,000 - geographical areas has resulted in
an increasing number of multilateral
government operations for
peacekeeping and security

80,000
70,000

60,000
O Increasing costs of peacekeeping

50,000 . : :
information in recent years.

40,000

1993: $3.6 billion
30,000 1998: $1 billion
20,000 2001: $3 billion

2004: $2.8 billion
2006: $5.03 billion
2008: $6.8 billion
2009: $7.1 billion

10,000

0]
1991 1995 1999 2003 2007

(I Iy I I Iy Wy

Source: UN

COURTESY OF Euroconsult 17
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Consultation, second opinion, training Remote guiding Image-based diagnosis

L [ [=]]=]
I 2
i origm
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I
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Project objectives:

to define, realise and validate a

Telemedicine system capable to support R
: : Nassy

remote assisted services (echography for F &

MoD, neurosurgery for D MoD) through an > > r'?]ef_?](:ti )

interoperable IP overlay satellite network / " alnlenance
.

Medical Fields of interest: _ 2 B

dermatology, ophthalmology, microbiology, haematology,
orthopaedics, traumatology, anatomopathology, rtadiology (X-Ray s
/ CT scan, US)



Landmlne Detection Support Service

\‘fes = “ | ._ _Theme: Safety

k\k (S

e Background:

— The UN estimates that
approximately 110 million land
mines are presently scattered in
about 70 countries;

Rrinbecbef] ol
Bk byniales:
Falen i
B, o i
il malmlo
am—

— Mines claim between 15,000 and

20,000 new victims in countries that . . T
suffered war recently. * Objective of the Feasibility

— Resources (arable land, StUdy-
infrastructure, water, etc) located — investigation of the added value of
within areas suspected of mine space assets to improve planning &

efficiency of existing de-mining
procedures by integrating space
services with aerial offset sensing.

— Study includes:
e consolidation of user requirements
» state-of-the-art review
e concept definition
* system and service design
« viability analysis
- roadmap for demonstration project ;4

contamination cannot be exploited
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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 Al Heron UAV in flight

of safety reasons « Objective of the Feasibility Study:
— The safe and secure — Investigate the technical and economical

feasibility of UAS services in non-segregated
airspace supported by space systems for:

« Command & Control, Sense & Avoid,

integration into “non-
segregated airspace” is still a

challenge Air Traffic Control
* Technology Is not proven « Operational service provision (UAV
 Regulation is missing Payload data transmission, e.g. camera,

radar, etc.)
— Simulations and demo project preparation
specifically in the civil domain: pipeline
monitoring

» Little practice and

experience
20
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e, Energy  USEr<FERNA ()

e SpaceGrid Architecture

TERNA Failure Reports
GIRID Maintenance

~ Plant
Maintenance
System
|

Maintenance
Plan

SﬂTl‘;ﬁ

Terna GRID

Control I
LOCAL STATION LOCAL STATION LOCAL STATION

Prediction of the prod!ion and fluctuailons

of the Renewable Energy Sources (RES) 21
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GAF (1997-2004): 360 collisions strikes/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
E{g - [







\\\&k\““k ____Birds and Flight Safety

July 15 1996 a Belgian C-130 crashed at
Eindhoven Air Base due to a bird
strike. 34 people were killed and 7
people were seriously injured.
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Example: Gulls
movement
Woensdrecht
Airbase, NL

Night of
Feb.20th
2008

(photo RNLAF).
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The FIySafe Bird Avoidance Model - Microsoft Internet Explorer

File Edit “iew Fawvorites Tools Help

Qe - © - 1 & | L= d 3

Address I@j http:ffpublic. flysafe, sara.nlfbambasmigr ationfindex . php?radar=glons2subwindow=rw LI E’ |

European Spx

Welcome to the FlySafe bird migration prediction module Wind at different pressure 'e‘“’{: (hPa)
This page provides a 72-hour forecast of bird migration intensity for the Central Belgium location., The 700 4 0\) mx 2 : G/O/‘I :‘“-,! : QJ/CL&ID g (!(‘ : !I\’
predictions are provided in two formats. The Hourly predicted and measured migration intensity plot
shows the measured bird density wvalues in bird echoes/krmn? (black dots) as well as the mean predicted bird 850 0\& d/ G‘r/ 0/9‘45\
density {dashed line) and prediction range {gray). The prediction range is produced by an ensemble forecast 925 | —~o O/G{/ 0/@/‘@/\ (D/
of ~50 models, The Hourly BirdTAM Intensity plot shows the bird densities converted to BirdTAM warning 0\ ‘/ o—o-( 0\__0\
levels for pilots fram seven days in the past and three days into the future. If the measured value is available, 1000 o ./ MQ/ ‘/ \. ./.\.\
the BirdTaM intensity reflects that measured value. If no measurement is available, the mean bird migration Surface J P J J ./I Ii/ ./ ./ \\. ./
density prediction is used {indicated by small vellow circlel). ."_‘.\,
These predictions are made using the European Centre for Medium Range Weather Forecast Deterministic
Model, The most important weather variables in the predictions are visualized in the plots an the right. wind 1040 — Surface pressure (hPa)
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 (hFPaj,
hourly precipitation {rmm) as well as the percentage of cloud cover. Cloud cover is given in both a lower and
total cammponent. The final plot provides termperature {deg). 1010~
—
Hourly predicted and measured migration intensity — J
10 -— ¥
- Measured Values g
NE 8 [ F’rediction.Fi.ange gs0 - . . . . . . . . . . ,
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Koninklijke Luchtmacht




eS Hudson Liver (New,york — 15/01/09)
— e T

N

Hudson river-(New Y ork — 15/01/09)
(simulation)
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Sources: Law Offices of Countryman & McDaniel/CargoLaw.com, International Salvage Union, 2003




Cesa

* The Automatic Identification The system is based on the broadcasting of fixed
System (AlS) is communication length digital messages using the Time Division
system provides identification and Multiple Access (TDMA)

location information to vessels and
shore stations

 Aim of exchanging data (position,
identification, course and speed).

* This allows vessels to anticipate
and thus avoid collisions in the sea
by means of a continuous traffic
monitoring with several navigation
aids

* AIS also offers important ship
monitoring services to coastal
guards or search and rescue
organizations.

AIS message fields

Training Star

sequence flag Data TS Lnd flag End-buffer 31

Start buffer




AlS signal detection

Satellite commands

AlS signals Decoded AlS messages
from vessels Encrypled R & housekeeping data
nen FF
y [WVHF)
e wix=i Satellite
= AlS signals commands
I‘E&&M from vessels
f — — « »
f/p-

Ground station netwerk

32



Satellite-based
“AISHer maritime

related policies

DG-MARE / ESA
Joint
Action Team
&

European
st Steering group:
ey P4l =C DGs ( Mare, ENV,
RN v AR TREN, JLS, INFSO,
B TR o : TAXUD, ENTR, JRC)
T —— : FRONTEX, EDA,
. EMSA, ESA




Tracking Pirates

e ——— L,

Request of DG MARE
based on information
demand of Belgium
Crisis Centre, having
lost the vessel POMPEI
and asking for latest
position at 14:00 on April
21, 2009

Delivery of latest vessel
position by LuxSpace at
16:00 (captured at 7:00
of the same day)
Request for vessel track
of the past days at 19:00
of 21 April

First information
available at 22:00 on 21
April

LuxSpace /| Orbcomm Property Second information with
final anchor place (4:56)
on April 22 at 23:00

Ship was hijacked 700 nm off Somalia coast and 100 nm from
destination (Port Victoria / Seychelle Islands)

COURTESY OF IUXSPACE



Integrated Application
Nav & Felecom

SAR detected ships
SAR ships & AIS tracks

Correlation SAR & AIS

Remaining
uncorrelated ships
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Lisbon Jan 22" 2010

EMSA MARITIME

I IBelgiUm
[ |

u = Denmark

I I France

Latvia

Luxembourg

Portugal

& o SPEIN

—

Netherlands

Meeting Participants

mation Meeting

e

ESA JCB
DELEGATIONS

I IBelgiUm

DG MARE
DG TREN

I * I Canada

B Germany

" Luxembourg
—

_ The
mmm Netherlands

Wanted to

come, but
could not
attend
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*Groenland

Satellite AIS
server

& ‘) I —— '
SafeSeaNet\ - 7 l

Server

¥

K Bl ) EFRT
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Operational Demonstration Mission
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Countries with critical shortage & P 4 a

[ ] Countries without critical shortage
(World Health Report 2006)
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Lo — ramme Objective

This programme has been endorsed by the Steering Committee of
the European and African Union Partnership on Infrastructure, and
comprise horizontal studies and thematic areas projects:

o

Horizontal Studies:

1. Governance, to identify and propose a suitable governance
model to manage the infrastructure;

2. Regulatory aspects, to analyse and assess the existing
regulations and related authorities relevant to the
Implementation of telemedicine services;

3. System of system, to investigate the technical
Interoperability;

4. Liability/sustainabillity, to develop suitable economic models
for long-term sustainability of the satellite-enhanced eHealth
Infrastructure.

41



wRrogramme Proposal

e \l\

Thematic areas projects (follow-on):

eCare, to deve
services for im

eLearning, to ©

lop new, sustainable telemedicine
oroved delivery of healthcare,

evelop new, sustainable eLearning

services for en
education:

nancement of health workers

eSurvelllance, to develop new, sustainable
services for disease survelillance in sub-Saharan

Africa;

eGovernance/Administration, to develop new,
sustainable management services supporting the

governance of
systems.

sub-Saharan African healthcare

42



Lo - Conclusion:

Key challenges where Integrated
Applications can contribute:

— Increase automation and distant management

— Optimize logistics & resources due to budget
constraints

— Optimize reactivity in case of emergency

— Provide to local units more autonomous
capacity of management and decision

— Guarantee security of personnel and sensitive
equipment (Blue Forces)

— Optimize the usage of UAVs

43
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Open Call, June 15%
2009, IAP web portal:
http:/hiap.esa.int

Thank youw?



