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1 Final publishable summary report

This summary includes 5 distinct parts:

* An executive summary

* A summary description of project context and obyast

* A description of the main S&T results/foregrounds,

* The potential impact (including the socio-econonmpact and the wider societal
implications of the project so far) and the mairssémination activities and
exploitation of results

« Furthermore, the project logo and diagrams illustgaand promoting the work of the
project, as well as the list of all beneficiarieihathe corresponding contact names are
submitted without any restriction.

1.1 Executive Summary

NEWA Project started in 2010 following a proposabmitted at the end of 2008. At those
times the European contest was strongly orientedetandividuation of Space contribution to
the Security of citizens and all possible metho@seninvestigated. NEWA (New European
Watcher) dealt with the implementation of a Movihgrget Indication (MTI) System to be
used for Maritime and Land applications.

Till 2008 several activities were conducted for th@ensioning of single platforms on which
different sensors and techniques were integrateddlN Ground, Avionic, etc) but the Space
contribution was relegated to “archives” for thded#ion of changes in Earth and /or Seas
conditions.

The active contribution of Space to the improvement of Sdguby means of cooperative
sensors and techniques in Civil environment wasstigated by NEWA for the first time. In
parallel one other project, SeaBILLA (Sea BordawelLLAnce), was funded by the FP7 in
the same call in the Theme “Security”. SeaBILLA adnat integrate a more wider
contribution of Space to the European Securityhef Border, even if restricted to the Sea
case. The demonstrated strong impact on the Smadtabwtion on the Surveillance of the
border and more generally on the patrolling of teeitories, allows the start of several
projects for the development of SW tools in thewaersto the Users and Stakeholders needs
and requests. One among these tools was a softoratiee validation of the NEWA results,
devoted to the MTI system configuration.

NEWA started from the evaluation of the concreteilCCommunity needs and evaluate the
on going and planned activities to fulfil such regts both in a European and International
frame. The analysis led to the individuation of@fie needs that can be satisfied by an MTI
System. These operational frameworks were namederdpnal Scenarios”. For each
operational Scenarios, different technique for measents with best mission configuration
approach and performing instruments are evaludtiee.study ended with a Roadmap and a
resuming document on the impact of NEWA resultshenEuropean scene.
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1.2 Project Contest and Objectives

In 2008, when the NEWA proposal was submitted, th@ernational community was
confronted with a rapidly evolving strategic enwvinoent shaped by globalization. In this
context, the EU acknowledged that it was challeniggccomplex and asymmetric threats,
stretching from terrorism to the proliferation oeapons of mass destruction (WMD), from
regional conflicts to organized crime. In additioother global challenges, directly or
indirectly, were becoming more and more relevartdth internal and external security of the
EU: climate change and natural disasters, povdrsgases, energy dependence, competition
for natural resources. As a major global actor,Ehehas engaged in a process of adaptation
of its institutions, policies and capabilities daess both regional and global security threats
and challenges. Facing these multifaceted and-tratisnal threats led to the conceptual
widening of the notion of security, and therefardle adoption of a comprehensive approach
to it, gradually abandoning the traditional separet between safety and security, as well as
between security and defence. For a more secui@Euit turned out necessary, among the
others, to focus and invest more significantly @search in the fields of security and
technology, space included. Indeed, space capebildre recognised as strategic assets
serving the security needs of Europe and its cifizeAs a result, research and development
(R&D) in new useful systems and cooperation amodstiag infrastructures in a “System of
Systems” approach were thought to offer faster rmode appropriate answers to urgent and
complex needs. Space applications, such as nawigadind positioning, satellite
communications and Earth Observation (EO), candddgeliver relevant data for a wide
range of activities, from crisis prevention andlyavarning to active support in safety and
security operations.

The NEWA project addressed these security chaleragel evaluated the possibility of
complementing an active System of Systems in thll fof EO adding capabilities for
detection and tracking of moving objects in manel land environments. In the following a
brief description of performed activities is pretseh

1.2.1 User Engagement and Methodology

The main objective of the first phase of the Projgas the identification of policies and
operational drivers for the establishment of a MgviObject Capability at EU level, to
understand how similar capabilities, and for wheehvices, have been addressed in existing
or past European R&D projects, pre-operational isesv development for the Global
Monitoring for Environment and Security (GMES), @aouting Missions to GMES, and
other European Earth observation (EO) servicesdddinitiatives funded at the European
level by the European Commission (EC) within thextlsiand Seventh Framework
Programmes (FP6, FP7), by the European Space Ad&®4), and by other agencies (i.e.
national space agencies, European Maritime Safeggngy - EMSA) provide a solid
background for this preliminary NEWA investigatidReference to GMES is both essential
and necessary, since it represents the EU flaggbigramme for an EO system functional to
the protection of citizens with respect to envir@emt) security, emergences and climate
change, while supporting the implementation of ember of EU policies.

1« Council Decision Concerning the specific prograni@eoperation’ implementing the Seventh Framework
Programme of the European Community for reseaethriological development and demonstration activiti
(2007 to 2013)of 19 December 2006;

“Communication From The Commission To The Coundl®re European ParliaménEuropean Space
Policy 2007
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The survey served as an input for consequent sffgithin other activities: more specific
synergies and relationship between GMES and NEW®th bn terms of concepts and
services, was investigated during the project (GMBson). In the same way, Contributing
Missions to GMES and other national programmestadasn into consideration in “Synergies
with space and defence programmes” to explore dtengial for their exploitation by NEWA.
The analysis of both GMES liaison with NEWA concejpind of synergies with national
programmes (civil and military) additionally fedetllefinition of Operational Scenarios.

The first task was looking at these projects amdises, in order to understand how to exploit
existent knowledge on the utilization of space rag#dellites for detection and identification
tasks in public safety and security missions byniifgng assets available and assessing
current capabilities.

Furthermore, some of these programs provide usadights into methodological approaches
to identify and involve end-users, and then torgkgtvant information from them.

When surveying existing projects and services, #tisdy principally considers public
documents available on official websites. In fabe team chose to restrict the review of
existing projects and services to the official mpappeared in public sources.

The deep analysis of the GMES components as reportéhe figure 1.2.1-1, supports the
identification of the main reference scenarios erathodology.

In order to identify policy and operational drivédms the establishment of a Moving Object
Capability at EU level, the analysis aims at idigmig some reference scenarios in which
public safety and security actors might benefihfrthe use of space-based radar systems.
Accordingly, the consortium’s methodological apmiodo this research was primarily end
user-oriented. Indeed, through a deep involvemémelevant end-users it was possible to
gather operational information, details and crliiezs emerged during field missions.

GMES Core Services (FP7 & FP6)

Key Partner
gegland @ | ‘ macc ‘ c,.fafer| | Lil“’h—-EE;' ‘ GMesaic
Land . Marine Atmosphere Emergency Resp Security

BOSSJGMES | | |!‘§_."|1;_‘:___ =

FP6
projects

Climate Change

Figure 1.2.1 — 1 GMES Core Services. The GMES Rraggmbrace all the possible available
missions already operative, and poses the basiedduture Services to the European Citizen

The methodology used in NEWA was thus focused dinext engagement of key operational
end-users and takes advantage of high-level cantertdled by the consortium during past
experiences and similar projects (ASTRO+, SENTREVIES, MAGES, G-MOSAIC,

SPEED). Personal interviews with relevant end-yseasried out through a questionnaire
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purposely designed, were the selected tools to gengsecurity actors and map their
operational experiences. Due to the wide spectréirpotential activities covered by the
NEWA system, actors involved belong both to insiioal decision-makers (EU and
national) and public civilian operational entities well as non-governmental organizations
and military corps. All these actors provided vasdand different) points of view, according
to their distinct operational activities and exiges; this variety considerably strengthens the
comprehensiveness of this study.
Thanks to Partner’'s background, the consortium &ads disposal a set of international
public safety and security end-user contacts @imalEU MS, third countries) belonging to
different communities. Among them, and contact ¢hadministrations and/or organizations
directly involved in operational activities withthe scenarios considered by the project were
identified. After having approached relevant endrsidy phone and e-mail, those of them
that showed an interest in contributing to NEWA jpcd were involved, circulating a
guestionnaire accompanied by an official letted aatting up personal interviews to discuss
and comment the survey content.
The questionnaire was divided into two parts:
a) “General and organization-oriented questibn® general aspects of the actor
engaged, in order to identify himself and the orgation he works for; general
operational features of the end-user activity.

b) “Scenario and operation-oriented questibn® explanation of operational and
technical aspects.

Results were processed by the team, which idetitReference Scenarios which may create
drivers for technology developments. Scenarios @escribed and schematised, posing
emphasis on those operational and technologicakcéspwhich strongly correlated to
detection and identification capabilities.

1.2.2 EU Scenario

“EU Scenario” activity aims to critically review ¢hEuropean state-of-the-art concerning
Moving Object Indication techniques in the lightfofure space-based NEWA establishment.
This analysis covers the three fundamental sodocdSEWA concepts derivation:

= Current operational and/or planned space technignesechnologies

= Airborne assets for ground and air surveillance
= Terrestrial and naval systems with MTI capabilities

Techniques and architectural solutions have beentifted and described in order to clearly
define the scientific baseline for NEWA Conceptsfirdgon. Alternatives have been
considered in terms of the three fundamental kenstothat will compose the NEWA
technique concept: Space Mission, Electronic cormaptsn and Data Processing and
techniques. The main reviewed processing techniguese: Displaced Phase Centred
Antenna (DPCA), Along Track Interferometry (ATI) carfbpace Time Adaptive Processing
(STAP)

The state of the art in airborne and ground bas&tidyistem was reviewed and an approach
was made to the concepts of a space based MTI@olINEWA concept). A review has been
made of the electronic components required fora@eiporne MTI mission. In both cases the
availability of technology at European level hasibassessed.
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1.2.3 Operational Scenarios and International Scenarios

The purpose of the “Operational Scenarios” task wagproduce the building blocks that
could be used in a rigorous Operational AnalysigecHically the methodology applied is
consistent with that used when undertaking a CoethiOperational Evaluation and
Investment Appraisal (COEIA).

The “International Scenarios” task provided an wiev of non-EU surveillance applications
with MTI capabilities.

COEIA is a fundamental step in the process of marge-scale UK MoD procurements. A
complete COEIA provides a formal comparison of a@sitjon options on a “Cost vs
Effectiveness” basis, to satisfy a specified cdpgbi

“Effectiveness” is typically determined by somenfpof simulation of specific operational
scenarios. In order to focus the simulation efforthose parts that are relevant to the analysis
operational scenarios are typically presentedsesias of “Vignettes”

Vignettes depict use cases of interest for apjdinatof space-based MTI technology in order
to contribute to the overall assessment of futuEBAM\ design implementation solutions,
aiming to provide real-life examples of what spieaifions and parameter values the NEWA-
related technology might have to meet.

Having established a set of vignettes, we need dentify the “Critical Measurable
Parameters” (CMP) relevant to the performance ef shace-based MTI, and present two
“threshold” figures for these parameters:

. “Useless Pd Limit” — This is the Minimum Probatyil of Detection for the MTI
system to provide any significant contribution lte vignette under analysis.
. “Good Pd Limit” — This is the Probability of Detigon necessary for the MTI system

to be the Difference between Success and Failuteeinignette under analysis.

For example, when considering a particular vignittdracking smugglers, we may consider
the CMP to be:

“Ability to determine heading and velocity of rapgmall rubber vessel, in rough seas
“Useless Pd Limit” to be 20%, and the “Good Pd ltind be 70% probability.”

A table is presented in section 1.3.2 which prowide synoptic overview the scenarios
identified and analysed under NEWA, with their pyepd CMP.

1.2.4 Synergies with Space & Defence programmes

It has been identified a growing interest in thepmeration between civilian and defence
programmes at European Level in Earth Observatiorparticular, a joint task force by

European Commission, the European Defence Agen®A)Ethe Council Secretariat

General and the European Space Agency has alnegdgred the initiation of survey projects
related to civilian, defence and dual ground sedméor satellite Earth Observation. The
EDA is positioned as a reference organisation m tdsk to seek for potential synergies
between Defence and Civilian Programmes.

The European Data Relay Satellite (EDRS) —a PPReaet ESA and Astrium- arises as an
important opportunity for shortening the data ageim MTI applications. The EDRS is a
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geostationary satellite which creates a telecomaations link between a satellite in LEO (a
typical EO satellite) and its ground segment emgpieal time data download. NEWA should
definitively be a user of the EDRS. The availapibf such a big communications bandwidth
(1.8Gbps) from space to ground should trigger #tgatk on the need for on-board processing
vs. the transmission of all the original informatitm ground.

The GMES programme has significantly evolved in 8seurity component during the last
year. This refers to the completion of the G-MOSAIGject in March 2012 and the inclusion
of 8M€ of FP7-Space budget for continuation atiigi to be initiated at the end of 2012
having the External Action Service from the EU agfarence user. This means that Security
(and emergency) applications are finding their gaplES picture has to be completed with
all the activities related to maritime security, es a major progress is being conducted
having EMSA as a reference user and a potentiafloéary of MTI technology.

Finally, we have to remark that in the field of miare security, there is an important trend
for the fusion of satellite data (typically SAR)twiin situ information for from collaborative
vessel detection identification systems such aS. @ the coast) and LRIT (open sea). The
usage of Space based AIS has already startecharidtégration of space based AIS within
SAR satellites will be achieved for the first timéth the launch of PAZ satellite (Spanish
SAR mission). The synchronisation of the capturdld data with SAR imagery will be a
breakthrough and it is likely that most future SARSsions will integrate an AIS receptor.
We expect that this will benefit NEWA concept sirtbe availability of AIS information
concurrent with MTI data will make easier the egtian of higher value information.
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1.3 Main S&T results and Foreground

1.3.1 Study Logic and Consortium Organization

To better introduce the performed work the Stumbid and the Consortium organization is
introduced. The required activities and the roleharge to all the partners are presented.

1.3.1.1Study Logic

It is important to highlight that NEWA was the firgroject within the 2008, in charge to
analyse the real European capabilities in manufgftand maintaining an MTI system as
dedicated Space mission or as a cooperation ardiff sensors and/or mission. In this view
the first steps of NEWA were devoted in the idecdifion of the real User needs, the State of
the Art both in Technology and Techniques and camfi@de European environment with the
International scene. The second part of the Preyastdevoted to a deeper technical analysis
of the techniques capabilities and the algorithmseful to extract the MTI data from
instrument measurements. In parallel the optinoratof satellites orbits and mission
configuration together with the technological assent, identify the best configuration(s)
for an MTI system. The third and last phase wasotggl/ to the conclusion and the
recommendations for future developments. In therégbelow the Study logic is reported
with the work packages and the meetings/check paiithe Project.

EU Initiatives in Space & Security & Defence
: WP 2 - Applications
Policy Frame

—)| Operational Scenarios I ( Requ_|red
| Techniques
User Needs '

Assessment of
| | Technological Gaps

GMES Services &
CR ‘

WP 5 — Gaps Assessment

Applications

Review of MTI
Techinques
Review of enabling
technologies

International
Scenarios | Organizational Aspects

L Technical &

Technological Issues
WP 4 — International Relations

Figure 1.3.1.1- 1 Study Logic — The developmenthefProject required a fine realignment of
the activities and the purposes of the meetingsder to respect the different requests of the
Community and the obtained results.

Roadmap

Synergies with Space &
Defence programmes

Recommendations
WP 6 — Roadmap

WS
FR

A 4

1.3.1.2Consortium Organization

The organization of the Consortium followed thendtard rules of the Program Management.
Considering the specific heritage of each partties,leadership of each work package was
assigned at the beginning of the Project and al plartners were represented in an
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consortium’s Committee devoted to the monitoringhef activities and the compliance with
rules. In the reported Table the roles of eachngaiis reported.

NEWA Consortium Roles

Company Role

TASI Main Investigator
MTI Techmques Assessment
Roadmap

IAI User Engagement

Policies & Analysis
E-GEOS GMES Liasons

VEGA Operational Scenanio Analysis
Space Ltd

FRS International Policies

TSA Idenfification of Gap fill
INDRA ES | Technologies Assessment

UPC Processing Technologies Review

The communications were assured by the very clas®speration among the partners.
Frequently meetings assured the alignment of eawingr’'s activities and the correct
exchange of information and discussions. At theirbegg of the Project the Consortium
signed a Consortium Agreement containing all thetre@tual and financial issues, including
the IPR management, and the Non Disclosure Agreenoenthe obtained results.

In the figure below the Consortium Organizationegorted:

HEWE. — . u_-_~_-_\d Eurcpean O:lwmn'rl]l'_'f:_
fgct 1o = L T,
Coomdinator T i e
I_‘_,f S
o -
N\
g
. "u\ i F/: -
[ LVl = i
Usar =
———* User & Stakehold -
WP Leader QA Manager Engagement e ef_‘_'m
Manaper L = =
— S
"- i
\\‘ '\\\ F. 4
. .
“\-H__:_.,_L_ _ff/
Program Steenng Committee
WP -Task
Chemer

NEWA Project Team

Figure 1.3.1.2 — Consortium Organization. The Cdngm was small and flexible, all the
Partners were involved into every activity of thejEect and the cooperation was assured
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1.3.2 NEWA Activities Results
In the following the WP activities are reportediwihe main results.

WP1 — Overall Management and Project Coordination:
The Project followed the standard approach of thgeBt Management identifying at the
beginning of the Project, the main achievementisardifferent phases of NEWA:
= measurable and achievable Technical milestonesideméfied and controlled,
» the overall schedule of the Project correspondegdbnical coordination and detailed
schedule within the WP activities
= Contractual and Financial issues were routinely itoged, in order to avoid risks and
Partner’s misalignments

Technical check points were clearly identified orrespondence to specific achievements, each
of one corresponded to internal financial milessoméain Objectives of these internal milestone
were:
» Identification of Users Requirements and Operati&ceanario (WP2)
= Survey of MTI Techniques and Technologies and &yee with Defence Projects
(WP3)
= |dentification of Sustainable Techniques and Teltdgies for European MTI system
(WP4)
= Assessment of Techniques and Technology GAPS (WeX¥\&5)

The very last step of the Project was the completibthe activities with the submission of a
second issue of the Roadmap that resumed all th®rped activities and give the
recommendations for future development in Technolaigd Techniques in Europe. This last
step completed the issuing of the Deliverablesadirtide Project.

Due to Consortium internal unpredictable inconvecss, the Project suffered an initial delay
that was recognised and approved by the Commigsi@am extension of the duration of the
Project of two months. In the schedule the nevedale is reported.



NEWA Final Report

1D Nome atfivita [T1 [T2 [T3 [T4 [Ts [Te [T7 [Ts
a giu10] lug10] ago 10 set 10 | ott 10 [nov 10] dic10 | gen 11]feb 11| mar 11| apr11|mag 11] giu11| lug11[ago 11] set 11| ott11 [nov 11] dic11 | gen 12] feb 12 [ mar 12| apr12 [ mag 12

1 New European Watcher (NEWA)

2 |H Milestone 0 - KO Il KOM

3 H Milestone 1 - URR B URR

4 E Firgt Progress Report First Progress Report

5 EHE Milegtone 2 - PR H PR

6 E Thrid ProgressReport Third Progress Report (Mid Term Review)

7 |EHE Industrial Round Table [l ndustrial Round Table

8 E Fourth Progress Report Fourth Progress Report

° |H Milestone 3- CR H CR

10 E Fifth Progress Report Fifth Progress Beport

1 |H Workshop | Workshop

2 |H Milestone 4- FR FR

13

14 |4  Project Management i |

15 E Policy Drivers fora Moving Object Capabilit

16 E Operational Scenarios

17 |  GMES Liaion

18 |4  Coordination with EU initiatives |

19

20 E Review of MTI techniques

21 E Review of enabling technologies

22 E Synergies with space & defence programme

23 |  Organizational Apects |

24 E International Scenarios

25 E Technical and Technological Issues

26

27 E Required Techniques

28 E Asessment of technological gaps

29 E Roadmap for technol ogical R&D

30 E Recommendations for future programs

Figure 1.3.2- 1 NEWA Schedule. During the Actigtithe need of two additional months was justifiedhie Commission and the extension of the
project was agreed. A very tight rearrangemerti@gictivities and the final meetings and their psgs was needed.
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WP2 - Applications:

The Consortium was deeply involved into the expgloraof capabilities in Space support to Security
and Safety of European Citizen but a systematic quahtitative analysis of the User Needs,
finalized to required applications, was not avddabrhis constituted the first step of NEWA

projects.

WP2.1 - Policy Drivers for a Moving Object Capatyili

The WP objective dealt with the identification adligy drivers for the establishment of a Moving
Object Capability at EU level. The activity has b@®empleted by performing tree main tasks:

" survey of the existing projects/programs/servicethe field of radars;

" submission of a Questionnaire to relevant Europs¢akeholders and end-users;

= preliminary scenarios definition.

The WP activity results have been included in thkkvdrableD21.1Methodology Report
The very initial part of the WP2 research actigtigas carried out; the activities have been devoted
to the identification of potential policy and opegoaal drivers to support the establishment of a
space-borne Moving Object Detection capabilitytfee European public safety and security needs.
From a methodological point of view, these drivleve been identified through two separate
phases. During the first one — in order to expaistent knowledge on the utilization of space rada
satellites for detection and identification task9ublic safety and security missions, and to marro
the options available and focus the investigationaolimited but relevant number of potential
scenarios - IAl has carried out a comprehensivevoew of similar capabilities addressed in existing
or past European R&D projects, missions and sesvice
During the second phase, thanks to an accurategengant of relevant operational end-users, IAl
been able to identify those public safety and sgcapntext — the Reference Scenarios - in which
the availability of a space-based Moving Objecteddgon capability would add value to operational
activities. In this task, stakeholders and endaisengaged through a semi-guided questionnaire and
personal interviews — provided fundamental insigtatsdefine current operational practices, to
identify strengths and weaknesses in terms of tieteand identification systems.
Five different Reference Scenarios have been iflshtamong the broad set of public safety and
security missions carried out at the EU and Men3iate level:

* Maritime Security, Search and Rescue Operation (S&R

« Maritime Security, Oil Spill Response;

» Terrestrial Security, Protection of Critical Infrasicture (Energy Assets);

» Iceberg Monitoring and Surveillance of the NortteAtic Shipping Lanes;

» Military evacuation of European citizens from a tlesenvironment.

After being identified, the Reference Scenario Haeen systematized by IAl, in order to provide the
technical partners with general information consegnend-users’ practices and potential needs
(what information, when and where), and to charasethem in terms of mission objectives and
tasks performed, players involved, geographicallagi$tics constraints, detection and identificatio
capabilities. It has to be stressed, however, tthatobjective of IAl task was not the definition of
end-users requirements - to be categorized inalf@ring Work Packages - but the identification of
the most promising fields of application for thesgabilities.
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WP2.2 - Operational Scenarios

The WP objective was the identification of reatishperational Scenarios for a space-based moving
target indication (MTI) radar system. According tlee WP description the deliverab®22.1
Operational Scenario Report Is. Has been issued. This document has been prepaaedardance
with WP 2.1 Questionnaire and Methodology Repestitting from a scoping study across a number
of potential stakeholders and users of a NEWA sysiehe identified scenarios have been analyzed
into “vignettes”.

The results of the analysis of operational scesasie presented in Table 1, which presents an
overview of the most significant use cases analyaad proposed the “useless” and “good” limits
for the Probability of Detection (Pd) to be appliedeach Critical Measurable Parameter. These use
cases, CMP and Pd limits together provide the Hasisomparison of the performance of different
potential configurations for the NEWA system, whendertaking a Combined Operational

Effectiveness and Investment Appraisal.
“Good”
Pd Limit

Ops Scenario Use Case Critical Measurable
Parameter

“Useless”
Pd Limit

Scenario #1: Maritime (1) Save and Rescue human beings Ability to detect slow moving, large steel 40% probability 80% Pd
Security, S&R Operation filling a slow old fishing ship vessel, inrough seas of detection (Pd)
(2) Intercept and arrest smugglers Ability to determine heading and velocity of 20% Pd 70% Pd
rapid, small rubber vessel, in rough seas
Scenario #2: Maritime (1) Detection and characterisation of Ability to detect oil slick within [TBD] of its Slick detected Within 30
Security, Oil Spill Response o1l spill in open waters occurence within 2 hrs mins
(2) Tracking of ships potentially Ability to determine heading and velocity of all 40% Pd 80% Pd
responsible of the oil slick suspectvessels
(3) Limitation and recovery of oil spill  Ability to measure development/reduction of N/A N/A
area of oil spill coverage
Scenario #3: Terrestrial 0il pipelinesabotage Abhility to detect moving truck-sized land 20% Pd 70% Pd
Security, Protection of vehicles
Critical Infrastructure
Scenario #4: lceberg leeberg tracking to prevent navization Ability to determine heading and velocity of N/A to MTI N/A to MTI
Menitering and Surveilance  dangers slowmoving, large steel vessel, inicy seas
of the North Atlantic
Shipping Lanes
Scenario #5: Military EU citizens’ cvacuation from crisis Ability to detect convoy of moving car-sized 20% Pd 70% Pd

Evacuaticn ofthe European area land vehicles

citizens from a hostile
environment

Table 1: A synoptic overview of all scenarios takemto account

WP2.3 - GMES Liaison

The WP objective was the retrieval of informatidioat the ongoing activities performed in GMES
program in the framework of Security domain.
Within NEWA activities the possible interactionstween an MTI system and GMES System of
Systems was analysed and the complementaritigeed’ in GMES and the NEWA achievements
was evidenced.
More specifically GMES program (comprising satebit ground stations, airborne and ground based
ancillary support data, data standardizationss..)aimed at providing services based solely on
MONITORING & FORECASTING capabilities, working omxghematic:

. Marine Services,

. Land Services,
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Atmosphere Services,

Emergency Services,

Climate Change Services,

Security Services.

Security services, as monitoring illegal activifiesorder control, nuclear capabilities and
infrastructures, critical assets, etc., are proptte less mature within GMES domain even if during
last two years projects as G-MOSAIC, MARISS; DOLRKHSIMTISYS, SeaU, etc, allowed:

= to define a service portfolio, agreed with the imed users, and consolidate service
specifications and level agreement;

" to exploit and develop advanced technologies ipsto security issues (detection,
extraction, MTI solution, etc), mainly thanks tetadvantages due to the new satellite
missions characteristics.

NEWA allows to identify main recommendations in @cance with the GMES scopes as exploit
new operational technologies to improve serviceelleProjects implemented in last years gave
different contributions to the evolution of Secyriervices: some of them, as G-MOSAIC, allowed
the definition of a “first issue” of service porlimto be tested and pre-operate, some othersraenti
working on technologies and improvement of techaitudefine new products and increase service
guality level. NEWA demonstrated both these twd Espects: the achieved results in the Space
Technology Readiness Level must be increased ier aodreach the required compliance to perform
the MTI measurements, and demonstrated that albgpects that have a role in determining the
Service Quality Level, including the target obséiva geometry, the communication channel, the
sea state, the processing approach, the sensorsathde useful for the detection from Space, etc.
are fundamental for the correct implementation @ity Service. All these aspects are not mature
enough to meet the User requests, but the Eurdpstitutions and Stakeholders are well oriented.
As a proof the GMES Program will offer a big opjpoity with the development of the five
sentinels mission, providing datasets for GMES f8esy embarking heterogeneous remote sensing
payloads.
* Sentinel 1 is a LEO polar-orbiting all-weather, démd-night C-band SAR payload with a
data storage capacity of 1410Gb and a 520 Mbitlsaxd downlink throughput to be
embarked on two satellites (Sentinel 1A, 1B).

* Sentinel-2 is a LEO polar-orbiting multispectraisflsle, near infra-red, short wave infra-red)
high-resolution optical imaging payload to be emibdron two satellites (Sentinel 2A, 2B).

* Sentinel-3 is a LEO polar-orbiting multi-instrumepalyload comprising a radiometer, a Ku
and C band altimeter, a GNSS receiver, and a spereter to be embarked on two satellites
(Sentinel 3A, 3B).

« Sentinel-4 and Sentinel-5 are a geostationary &@ payloads respectively comprising IR
spectrometers to be embarked on Eumetsat meteaalsgtellites.

Even if with different timeline, data value will arease, exploiting the capability to provide
operational services with a relevant cost-benefitlysis. Clearly SBRs providing both images of the
Earth’s surface using SARs as well as detectingingovargets on the ground (GMTI) would
represent an augmentation of the possible GMEScesryor the Emergency and Security Services
as well as for Land and Marine Services especfalythe surveillance of ground vehicles, vessels,
and general traffic.

A report, theD21.1 Report on GMES Liaison with NEWA conceptsincludes all the analysis
results.
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WP2.4 - Coordination with EU initiatives

The former WP objectives aimed at suggest evenmtaddressing of topics discussed within the
Project in comparison with on-going activities vitHEC framework. In particular these activities
were conducted with exchange of information, pdssdontribution and guidelines with the on-
going Projects and EC initiatives.

During the Project, the need to have a more clospearation with the on-going Institutional Projects
and Initiatives arose. In this view the participatito the initiatives, taken as reference (as
MARSUR) and deeper investigations with the Usersewetained crucial for the final results of the
Project. To this purposes the scopes of the Indiistiound Table and of the final Workshop were
slightly readdressed in order to benefit as mucpassible of the foreseen interaction. In particula
in the last meeting, a questionnaire was compilethb Consortium and filled by the guests of the
Workshop. This allowed the have a wider view of Eueopean Users and Stakeholders perspective;
infact a different orientation of the Users needd ariorities emerged for the first investigations
conducted at the beginning of NEWA. The small gapdenced, was already known by the
Consortium and the readdressing of the purposBiE@VA were already taken into account.

The WP activities results are included in the detibleD24.1 Contribution to EU Scenario

WP3 - Review of the EU State of the Art:

The first collection of the state of the art of fiaimjues and Technologies useful for the MTI system
implementation was performed in order to bettenviddiate the synergies among the different
Technological environment and to cross fertilize tesults obtained in other Security environment.

WP3.1 - Review of MTI techniques

The WP objective was the critical review of the @&uean state-of-the-art concerning Moving Object
Indication Techniques in the light of future spd&@sed NEWA establishment. The performed
review covered three different application areas:

= Spaceborne techniques;

= Airborne assets for ground and air surveillance;

» Terrestrial and naval systems with MTI capab#itie

Moreover, in order to identify the scientific basel for NEWA Concepts definition, three
fundamental aspects have been identified and aglyz
»= Space Mission
Mission key aspects, in terms of system configargtisensors & downlink
capabilities, number of satellites and relevanitsythave been analyzed in order to
support NEWA concept definition.
= Electronic components
A comprehensive review of the electronic componeeeded for MTI Space systems
and an analysis of the EU current availability leiceronic components for NEWA.
= Processing
A review of MTI data processing techniques (DPCAJASTAP,...)

The WP activity results have been included in tekvdrableD31.1 EU Scenario Review Report
(Issue 1)
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WP3.2 - Review of enabling technologies

The WP activities have been focused on the reviethe enabling technologies that allow NEWA
precursor operations. This technological study udet the identification of the NEWA key
components, the identification of their performanaed limitations, the assessment of their
availability in the EU, and the identification ofi-going developments regarding such components.
Starting from the WP 3.1 outputse( D31.1) an analysis of the current availability of elecimon
components for NEWA has been added. The study sesmlyhe state of the art, the on going
technological programmes and includes a technoleggpshot. Moreover, a performance
comparative analysis among DPCA, ATl and STAP tegles has been performed. The WP activity
results have been included in the deliver@®@.1EU Scenario Review Report Is. 2

WP3.3 - Synergies with Space & Defence programmes

The WP activity was aimed at identifying the onfgpinstitutions, programs, and references within
the Defence environment that can represent a syneth the NEWA analysis, focussing on the
issues highlighted in this Project. The WP activiggults have been included in the deliverable
D33.1 Synergies with Space and Defence Programm&ger the Final Review the document was
augmented with a dedicated section on dual missfornd and military) for Earth Observation
programmes in Europe.

WP4 — International Relation:

The aforementioned synergies were inserted intar@dean and an International Scenario. It was
retained fundamental the check with the Europeaferi2e actors by means of a Round Table
discussion and Workshop involving the intervieweskts at the beginning of the project.

WPA4.1 - Organizational Aspects

During NEWA Project two separate events were omgithe Industrial Round Table (IRT) and the
Final Workshop (FW) held, respectively, in OctobbeRome and in February in Paris. The objective
of both the IRT and the FW was to present and ds¢he main NEWA findings with qualified
interlocutors.

During the IRT - aimed at fostering a dialogue withe consortium and relevant industrial
stakeholders from European companies, R&D depatsraerd institutional actors (i.e. MoDs) - have
been discussed the potential application of andptrspectives for the industrial development of
MTI technologies. After having discussed the prel@ny results concerning operational scenarios,
MTI techniques and the missions characteristicsgred by the NEWA partners, the participants
actively contributed to the elaboration of the Roag by providing a set of specific indications and
recommendations.

The FW, which gathered industrial representatives iastitutional officials together with some of
the operational end-users engaged during the liphases of the project (WP2) aimed at getting
feedbacks on the NEWA research activities but atsoreating a network that could be exploited for
current and future projects in the domain of GMESusity/SBR surveillance and to support policy-
making processes at the EU level. During the FW&, ¢bnsortium has brought forward to the
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audience both the final results achieved by progead the presentation of the EU roadmap for
NEWA. Then, a questionnaire specifically prepared the FW has been submitted to the
participants to validate (or not) the outcomes g®érfrom the different NEWA activities. The
questionnaire resulted useful also to collect imed opinions, remarks (and even criticisms) on the
security and financial environments in which MTpépations could be eventually developed.

WPA4.2 — Scenarios

The WP objective was the identification of reatishperational Scenarios for a space-based moving
target indication (MTI) radar system. According tiee WP description the deliverab@242.1
International Scenario Review Report Is. Has been issued. This document has been prepared in
accordance with the non-EU scenarios identifiechwitVP 2.1 activity. The D42.1 document also
includes a brief overview on non-EU surveillancelagations with MTI capabilities.

WP4.3 - Technical and Technological Issues

The WP activities were focused on the analysidieftechniques and technologies that represent the
basis of non-EU MTI capabilities, both in operaabsystem and planned R&D programmes. The
analysis was oriented to information collection @odhparative performance assessment in order to
gain knowledge on EU current gaps and potentialugiom. The deliverabldd43.1 International
Scenario Reportwas submitted to the Commission. From the evaloatif non-EU surveillance
applications with MTI capabilities the following stgms were identified as relevant to the NEWA
project and their capabilities presented withinghely report:

Military Applications

» RQ-4 Global Hawk (U.S.A.), an unmanned aircrafteal® provide high-res SAR
images
TecSAR (Israel), a satellite equipped with an high X-Band SAR
E-8 Joint STARS (U.S.A.), a modified Boeing 70ipkine equipped with radar
Lacrosse/ONYX (U.S.A.), a series of recognitiolfCS/equipped with high power
SAR
RISAT-2 (India), a satellite similar to the Isia®&cSAR (X-Band SAR)
E-3 AWACS (U.S.A.), a modified Boeing 707 airplaaquipped with an S-Band
radar
Commercial Applications

= RADARSAT (Canada), a series of EO S/Ls equippdt @Band SAR

* Yaogan (China), a series of EO S/Ls equipped aith-Band SAR

WP5 - Gap Assessment:

The Technologies and Techniques analysis combinigdthe purposes of the users regarding the
implementation of a European MTI system focalizadle assessment of the needed technology and
the individuation of possible algorithms that caport a sustainable design approach. The evidence
of the gaps was also outlined.
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WP5.1 - Required Techniques

This WP was devoted to the identification of thehtgques that are required for NEWA concept
establishment. The activity was aimed at analyzZMigWA-related techniques and identifying

sustainable NEWA concepts. Starting from the ojpmnat scenarios, the state-of-the-art review (EU
and non-EU) of the NEWA candidate architectures @meration concepts were outlined in terms of
Mission Aspects, Payload Architecture, and Proogs$echniques.

The Mission Aspects comprised the definition ofsystem configuration related to the user
requirement as well as a trade-off analysis for dieénition of a baseline system configuration
optimized for the management of all scenarios. Phagload Architecture comprised architectural
design features for spaceborne payloads for SARMJIGalong with the key subsystems. The
processing techniques comprised the state-of-th&sliTI techniques for spaceborne applications.
The deliverabld51.1NEWA Sustainable Conceptsvas submitted to the Commission.

WP5.2 - Assessment of technological gaps

This WP was devoted to the analysis of technologigaired for NEWA concepts establishment and
characterization of existing gaps.

The activity was aimed at identifying gaps for ausible NEWA conceptdhe Mission Aspects,
taking into account the NEWA Operational Scenaras,assessment on the gaps for space-borne
radar (SBR) Low Earth Orbit (LEO) constellations svautlined. Moreoveipossible functional
partitioning of the payload architecture subsystemas described in order to cope with the
technological constraints of a feasible SBR paylohéreas a proper distribution of the Processors
functionalities between the Space Segment and @robegment was taken as a reference.
Extensions on the current state-of-the-art GMThiegues were selected in order to provide further
insight on the feasibility of improved schemes. teéverableD52.1 GAP Assessment Reportsas
submitted to the Commission.

WP6 - Roadmap:

This is recognized as one of the most important WRhe entire project: the output of the

considerations contained into the relative delibkas will directly impact on the beyond activities

and will support the European Commission with accete and quantified picture of the European
capability of Space assets in Security and Safietg.fDuring this last stage of the project the
Consortium comes back to the initial phase of ttugept and offers in a European and International
Scenario the correct impact of the MTI capabiligesl future activities.

WP6.1 - Roadmap for technological R&D

Aim of this WP was the first identification of a stainable roadmap for future technological

development, considering the NEWA activities parfed and the analysis of the status of

technology development in Europe together with tdghniques applicable to MTI systems. The

activity comprised the action identifications fordersing the engineering lifecycle of a constediati

of European satellites feeding a large heterogenéioel ground-based, ship-based, airborne, and
spaceborne) System of Systems (SoS) for modern-Ret@n-based surveillance. The document
was based on harmonizing the overall NEWA projestlts in terms of mission aspects, processing
techniques, payloads architectures, and enabloimtdogies.

The deliverabldd61.1NEWA Roadmap (Issue 1ljas submitted to the Commission in due time.
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WP6.2 - Recommendations for future programmes

The activity augmented the WP6.1 results with as§eecommendations taking into account public
IEEE proceedings, peer-to-peer exchange of idedkinwithe technical community, end-user
workshops feedbacks comprising GMES actors, spgeecees, defense institutions, think-tanks, as
well as current R&D programs of large aerospaceegense contractors. The scope of the WP was
an aid to future actions identifications in ordestipport European R&D programs.

The deliverabldd62.1NEWA Roadmap (Issue 2vas submitted to the Commission, but during the
Final Review some comments arose and the docuneeated additional refinements. An additional
augmentation-activity was tailored to the GMES feavork eventually identifying market
developments and synergies as well as fundingipe®among the selected recommendations.

1.3.3 NEWA Foreground

NEWA Project was a Study aimed at identify the &witthe Art of Techniques and Technologies
available in Europe, useful for an MTI System irc@ay environment. MTI technique was recently
considered as a useful application of Space datheirmeasurement of moving targets on Ground.
The experimental implementation of useful algorighior the extraction of the information from the
images of recent launched SAR instruments, incestigeinterest in the real capability of European
Community to improve Security of citizen both omidaand on the open Seas. In the last decades the
performances of the SAR instruments increased idadlgt and MTI measurements are concretely
evaluated as a real capability reachable in the faéare.

Till 2008 no systematic approach in Europe was ueeglaluate such capabilities, nor the steps to
complete the full design process of an MTI systeerevknown. NEWA offered an analytical
approach both to the identification of the realrissaeeds and the consequent identification of the
MTI system architecture.

From the Kick Off of the Project till nowadays sealeparallel EC Initiatives both at Institutionaica
Stakeholder level have emerged and the NEWA foregtawombined with such on-going activities
paves the way to the next generation of Instrumants End to End Systems, useful also for MTI
measurements.

In particular the NEWA foreground can be addreseetie three main central sections individuated
during the Study:

Measurement
Techniques

A 4

Mission MTI System

Scenarios N ) . >
—>
(User's Needs) Configuration Archtecture

A

Instrument
Architecture

Figure 1.3.3-1 The links among the areas in whieh NEWA foreground can be addressed. The
Scenarios analysis led to the main three paralf@ts of interests and the resulting analysis aed t
merge of the most promising architecture, led &NIT1 Architecture(s).
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In particular the addressed areas can contain:
* Measurement Techniques and Algorithms

o The nowadays Techniques applied to the evaluatiamages and the extraction of

useful information are mainly experimental and thletained results cannot be
considered as a proof of evidence for the valigdatbthe technique; the number of
independent parameters are reduced, in the mosasas the results are known by
comparing with other ground based sensors, theasiosnare not fully representative
of the real cases. The complexity of the algorithsngery high and additional effort
must be spent on their optimization.

The resources for the processing are actually moemkioned and the huge of data
processing can be shared on board and on grourdiwkhpossibilities imply several
additional analysis that must be faced with theacstate of the art of the processing
techniques and management architecture (multi-gsmeemulti-core, etc.)

* Mission Configuration analysis

o0 The mission analysis performed in NEWA demonstralted a simple approach of a

dedicated MTI mission is not feasible in terms a$ts and times; the application of a
dedicated mission cannot complete justify the \regh cost of implementation. This
implies that additional evaluation must be made tedfinal arrangement can be the
result of a System of Systems, exploiting the coration of several different sensors

* Instrument Architecture

o The actual flying instruments are not dimensioreedamply with the MTI techniques

useful to indicate all the needed parameters obwimg target. The architectures are
individuated, during the project and the best rabtéh performances are already
analysed. Moreover the maturity of the Europearhrietogy strongly limits the
development of the next generation of instrume®sveral activities across the
Europe are on-going to overcome the actual low TRie next SAR generation can
embark the well dimensioned technology even if ghecessing techniques and
resource can limit the reachable performance.

+ Cost effectiveness

o This aspect was not included into NEWA project te beginning but, during the

survey and during the technology analysis emergea gery important aspect that
cannot be forget: the costs for the developmenhefuseful technologies must be
shared among different applications (also dualg #pplication itself must be
correctly addressed and shared, where possiblengumiidferent users, to maximise
the usage and minimise the maintaining costs; itt@ MTI architecture should not
avoid the concept of operation in order to bettepl@t the obtained data and to
maximize the final performances.
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1.4 NEWA Impact & Exploitation of Results

As a Coordination and Support Action, NEWA proje@s considered as Technical justification of
recommendation for future development and R&D #otis in Europe. During the project lifecycle
the Technical evaluations, i.e. mission aspectaplarg technologies, payload architectures, and
processing techniques, were analysed and the fat@mmendations on future development and
R&D activities were inserted into the complex Ewrap framework. In what follow the Impacts and
the Exploitation of the obtained results are regabrt

1.4.1 Impacts of NEWA Results

The NEWA Sustainability Study has identified tecatiand technological gaps to be filled in order
to provide the European Union (EU) with spacebdsMT | capabilities. It is worth noting that such
an assessment has been performed taking into aceopreliminary set of operative scenarios
defined by potential final users where high offisiavithin governmental institutions have envisaged
the possibility to exploit services for the homelgrotection. Spaceborne Radars (SBRs) aimed at
providing both images of the Earth’'s surface ussdRs and the detection of moving targets on the
ground (GMTI), are a technical challenge similattie amount of efforts required for the analysis,
design, development, and testing of the Globaltleoséng System (GPS). This results from the fact
that SAR imagery from LEO spacecrafts has a weflndd, mature and flight proven system
engineering framework whereas MTI techniques argifola and, for SBRs, are still experimental.
Mathematical analysis and computer stochastic sititul appeared as the cornerstone for addressing
this low-TRL engineering-framework and eventuady $implifying solutions.

It is also worth addressing the links of the NEW#stinability Study with the sprouting of GMES
services. A preface is necessary in order to autBoch a connection within a neat operative
framework. More specifically the GMES program (caising satellites, ground stations, airborne
and ground based ancillary support data, data atdrzétions,..) is aimed at providing services
based solely on MONITORING & FORECASTING capabddi related to six remote sensing
thematic areas. In synthesis the capabilities ef ®MES services are related mostly to IEEE
IGARSS communities developments where geosciendeanote sensing topics are discussed. On
the contrary radar surveillance (and related sesyiare related mostly to IEEE RADARCON
communities developments where MTI and pulse Dopjaléars topics are discussed. Clearly SBRs
providing both images of the Earth’s surface uss#ARRs as well as detecting moving targets on the
ground (GMTI) would represent an augmentation efgbssible GMES services for the Emergency
and Security Services as well as for Land and MaBervices especially for the surveillance of
ground vehicles, vessels, and general traffic.

An endorsement for fostering the evolution of SBapabilities with respect to the NEWA project
has also been outlined taking into account puBEE proceedings, peer-to-peer exchange of ideas
within the technical community, end-user workshdpsdbacks comprising GMES actors, space
agencies, defense institutions, think-tanks, ad aglcurrent R&D programs of large aerospace &
defense contractors. More specifically the typeenflorsement for the engineering lifecycle of a
satellite constellation providing both SAR mappadsMTI capabilities was provided as an aid to
future actions identifications in order to supdéuropean R&D programs.

The following table reports a clarifying note onetliecommendations types for the NEWA
Sustainability Concept, i.e. on whether they encasspaerospace & electrical engineering R&D
Boundary Conditions and/or if they represent R&M#ing Schemes.
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Recommendation

Clarifying Note

Grasping acquaintance of the cq
engineering issue and related R&
methodology

piiR&D Boundary Conditions
.D

Applying a dual-use approach

R&D Funding Scheme

Funding coherently

R&D Funding Scheme

Fostering centers of excellence

R&D Funding Scheme
R&D Boundary Conditions

Exploiting/augmenting in-sity

capabilities

I R&D Boundary Conditions

Assuming a global vision for operati
geo-scenarios and orbital constraints

&&D Boundary Conditions

Endorsing electrical engineering fields

R&D FundiBcheme
R&D Boundary Conditions

Relaxing early warning responsiveness

R&D Boundzogditions

formation flying
surveillance as

Considering
constellations for
second priority

) R&D Boundary Conditions
a

Adopting other performance criteria f
SBR constellations

pR&D Boundary Conditions

Table 1.4.1 -1 - Clarifying

Note on the Recommeitohest

With no claim to exhaustiveness, the following &algports a preliminary set of key R&D areas to
be funded. As a final clarifying note only the kageas that need to be further developed with
benefits for GMTI SBRs will be highlighted as a sifie funding priority while those key areas
whose further developments for SBRs encompass eragerbenefit also for navigation,
telecommunication, and other scientific missiont e indicated, as a general funding priority.

R&D Area

Funding Priority Type

Multi-Channel Phased Array Antennas

General Funéingrity

Digital-Based Payload Architectures

General Fundirigrity

On Board Digital
Technologies

Processing Enablingseneral Funding Priority

On Board Storage Enabling Technologies

General iRgrériority

Adaptive Coded Modems (ACM)

General Funding Pnjorit

Surveillance MIMO SBR Techniques StudieSpecific Funding Priority

SAR-GMTI Techniques Studies

Specific Funding Ptyori

Experimental Data Fitting to Models

Specific FurglPriority

Aerospace Mission Studies

Specific Funding Priority

Aerospace Satellite Studies

Specific Funding Rgjori

Table 1.4.1-2

- Funding Priorities
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For the sake of completeness it must be stressg¢dhid consolidation of spaceborne MTI processing
techniques and related studies is definitely a teaippriority as it shall be the driver for the
requirements on the payload architecture and kklatowed diversity. However the required
amount of funding and the related development tiorethe hardware/software breadboarding
activities for these techniques represent the gigstficant funding burden.

Both Multi-Channel Phased Array Antennas and Digd@sed Payload Architectures represent the
most structural funding priorities for the NEWA gaisability study since these two areas allow
“harmonizing” the available enabling technologies dnstantiating” feasible results of the studies.

: Multi-Channel Phased Array Antennas
1 Digital-Based Payload Architectures
1

! 1
Surveillance MIMO SBR Techniques Studies : : 1
SAR-GMTI Techniques Studies | I On-Board Digital Processing Enabling Technologies |
Experimental Data Fitting to Models I : On-Board Storage Enabling Technologies !
Aerospace Mission Studies : | Adaptive Coded Modems (ACM) X
Aerospace Satellite Studies I : 1

_________________________________________________

Flgure 1.4.4-1 - Structural funding Priorities tbe NEWA Sustainability

A preliminary timeline for the development of a lstde flight model for a SBR aimed at both EO
and Surveillance can be roughly foreseen as showheifigure below.

Electrical & Aerospace Engineering Departments

Phased Array Antennas
1 Onboard Processing & Storage
: Data-Downlink Infrastructure

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Enabling Technologies

Electrical &
Aerospace

Engineering
Departments

Breadboarding
Activities

Electrical & Aerospace
Engineering Departments
Extended

Airborne/Truck-Based
Breadboarding
Activities

T
2020 2025 time

2010 2015

Figure 1.4.1-2 - Preliminary SBR Constellation EfD & Surveillance Timeline
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Accordingly both aerospace and electrical engimgedepartments within centers of excellence
should be involved for R&D efforts on a SBR Constigbn for EO & Surveillance purposes. The
“preliminary” attribute has been included in order clarify that such a a timeline roadmap is
providing a rough order of magnitude alone wheteahnical difficulties and bottlenecks as well as
simplifying solutions are often inevitable eventsatt could enlarge or shrink the timeline
respectively.

1.4.2 NEWA Results Exploitations

The overall MTI system architecture results as egmef all the analysis and considerations and the
most performing MTI system architecture(s) can besighed on the basis of NEWA
recommendations. Before the effective design, hewethe NEWA Consortium individuated
additional questions:

* Isit possible to correctly dimension an End to BAOl system, before the design?

* Are the data coming from one sensor enough or thal fmeasurement or the MTI
measurement can be composed by several individealsonements made up by several
cooperating different instruments?

* Are the data fusion techniques mature enough tavadlich measurements?

* Is the processing technique mature enough to aloarrect MTI result?

* Are the technology mature enough to allow such kighhme data management?

As heritage NEWA left several questions that sutedp to find the development way in order to
better focalise the final solution and arrive te MTI system design.

European Community is well approaching the answershe above questions with a plenty of
activities in the development of product that carubed into a dedicated MTI mission.

Following the common standard engineering proctss NEWA Consortium believes that before
going in details in the design of the most prongsMTI system Architecture, a simulation of the
reachable performance and the best ‘tricks’ andt®wois to overcome predictable development’'s
problems should be made. With this approach thellsimon for the most critical areas individuated
during NEWA activities is envisaged. The compositaf such SW tools simulator into an overall
MTI system architecture will surely help the ansteethe above questions.

NEWA Consortium is already engaged to Study suddyet: SIMTISYS (Simulator for MTI
SYStem) will be a SW simulator for an MTI systemsd awill be built in a modular approach
allowing the plugging of different SW modules eaimulating instruments, techniques, processing
algorithms, mission configuration, etc. The coryeatimensioned functional flow allows the
simulation of the measurements required in specdiaitions or Operational Scenario. The modular
approach allows to ada posterioricooperative sensors as a module simulator anddbeciated
algorithm for the MTI measurement, extending theesity of sensors and cooperative missions.
Presently SIMTISYS is composed of the basic archite in order to validate the NEWA choice
and quantitatively justify the gaps found in teclogy developments evidenced by NEWA project.

The final exploitation of SIMTISYS is envisaged s&veral fronts:
e The User the simulator will offer an easy and immediat®ltto quickly evaluate the
possibility to merge data coming from different pecative missions, in a cost- and time-
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saving approach. Moreover the simulator offer imiadanswer to the requests in terms of
feasibility of measurements.

« The Service the simulator quickly identifies the correct ddta supply to the User by
investigating the available mission and by corseittterface the Service with the request in a
standard format. The approach allows the Servicquiokly evaluate the requests in the
correct format and rearrange the data deliver dipaisa

» The European Research Entities / Industrial Comtyuttie simulator allows to evidence
possible gaps in information or data and possid@riology areas where the research must
be improved.

Other active projects funded in the European andrational Agencies include studies on the

possible implementation of MTI systems as futuriéydaols or Space data application in support the

Security and Safety monitoring. Actually none adrthforesees development of demonstrators in the
short term.

NEWA started a systematic study on the GMTI disoglby combining the Industrial and the
Research activities for the common goal of improgemnew Satellite Earth Observation
applications and by fostering the interests of thser community in Security and Safety
improvements.
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1.5 Consortium and Partners details

1.5.1 Thales Alenia space Italia

Name of|Role of
reference |reference

Company | Person Person Email address Telephone Fax
F. Project
VerzegnassiManager | Fulvia.verzegnassi@thalesaleniaspace.car@90641514165
TASI R. Technical +39064151254]1

Venturini | manager | Robreto.venturini@thalesaleniaspace.cqnm+390641512632

1.5.2 EGEOS

Name of| Role of
reference |reference

Company Person Person Email address Telephone Fax
System
EGEOQOS S. Lozzi |Manager |Silvia.lozzi@e-egos.it +390640793146 +39 06 4099 9017

1.5.3 Istituto Affari internazionali

Name of| Role of
reference reference
Company Person Person Email address Telephone Fax
Research 39 063224360 + e t
N. Sartori Fellow n.sartori@iai.it 26
1Al Junior +39 063224360 ++39
A.C. Veclani |Researcher | a.veclani@iai.it|ext.34 063224363

1.5.4 Universitat Politecnica de Catalunya

Name of| Role of

reference |reference
Company | Person Person Email address Telephone Fax

A. Full

Broquetas | professor | broquetas@tsc.upc.edii +34 93 4017221 | +34 93
UPC 4017232

E. Makoul | PhD edumak@tsc.upc.edu +34934017359
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1.5.5 Fondation pour la Recherche Stratégique

Name of| Role of
reference reference
Company Person Person Email address Telephone Fax
Senior +33 1 4313
FRS X. Pasco researcher x.pasco@frstrategie.ofg 763 +33 14313 7778

1.5.6 Indra Sistemas

Name of| Role of
reference reference
Company Person Person Email address Telephone Fax
D. Carrasco dcarrasco@indra.es
IE +34 91627 32
R. Romero rromero@indra.es |92 +34 91627 30 51

1.5.7 Vega Space Ltd

Name of| Role of
reference| reference
Company | Person | Person Email address Telephone Fax

System
VEGA | J. Loizou| Manager | John.loizou@vegaspace.corm44 7834 653700 +44 1582 728656

1.5.8 Thales Sistemes Aeroportes

Name of| Role of
reference |reference
Company | Person Person | Email address Telephone Fax

S. System
TSA Kemkemian Manager | stephane.kemkemian@fr.thalesgroup)ce88 1 3481 9761
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2 Use and dissemination of foreground

A plan for use and dissemination of foregroundl(iding socio-economic impact and target groups
for the results of the research) shall be estaddisat the end of the project. It should, where
appropriate, be an update of the initial plan iméx | for use and dissemination of foreground and
be consistent with the report on societal implmasi on the use and dissemination of foreground
(section 4.3 — H).

The plan should consist of:
=  Section A

This section should describe the dissemination oreas including any scientific publications
relating to foregroundlts content will be made available in the public dmain thus
demonstrating the added-value and positive implitteoproject on the European Union.

= Section B

This section should specify the exploitable foremwb and provide the plans for exploitation. All
these data can be public or confidential; the repoust clearly mark non-publishable
(confidential) parts that will be treated as sughttie Commission. Information under Section B
that is not marked as confidentialill be made available in the public domainthus
demonstrating the added-value and positive implitteoproject on the European Union.

2.1 Section A — Dissemination and Foreground

The present section contains a brief descriptioreaxh individual Partner’s foreground and the
impact of such additional knowledge on the futucgveties for each Partner. Each section will be
completed with the list of Papers published by eRantner on NEWA topic during the Project
timeframe.

Two cumulative Tables (Al and A2) are reportechim Annex 1 of this report.

TASI: TASI activities was devoted to the identificatioh possible MTI system architectures that
can be develop with the exploitation of full Euraperechnology or exploiting System of Systems
concepts, based on European Space missions. Thdddge acquired by TASI during the NEWA
lifetime was double:

- Technical the evaluation of possible mission and instrumentchitectures,
techniques, algorithms and technologies allow Thalkenia Space Italia to enter in
more details with the new field of the MTI technégu

- European Environmenthe very complex frame in which NEWA dealt, amd t
which the Project contributed, allows TASI to aetiv participate to the indication
of the best R&D developments in the next future &mdetter address the User
needs in terms of Security tools to be develop.

In particular NEWA concepts were presented to tben@unity in restricted areas, mainly attended
by specialists. Recently, due to the last NEWA imngstand a general increasing of interest and
resonances around Security themes, as Moving Téndatation techniques, the NEWA activities
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allows TASI to readdress in more detail the sampetby developing a specific SW tool to simulate
the correct environment and parameters for a M$iesys.

IAl:_ During the project timeframe IAl has not produ@ety specific academic paper or publication
on the NEWA subject. However, the Institute hasnbalele to give public visibility to the project’'s
activities through its website, its newsletters aitgl numerous space-related activities (i.e.
conferences, seminars and institutional meetings).only academic and research centers have been
involved in such dissemination efforts, but alsatitational and industrial actors. Extremely
important has been the continuous — informal — arglk of views with end-users involved in public

safety and security missions.

UPC: UPC activity in the project has focused on GMTdoqessing techniques addressing both the
analysis of the state of the art proposed methondgyaidelines for improvement.
The main foreground resulting from the project barsummarised in the following points:

- Exhaustive search and analysis of GMTI processngriques published results in the open
literature. More than 150 references have beemrwad in order to analyse the European and
Non-European state of the art in the aspects oé tgp platform, degree of maturity,
geographic origin and type of processing technique.

- Performance analysis of the main published GMThiéues (DPCA, ATI, STAP, ISTAP)
when applied to Space-borne Synthetic Aperture Ralolservation systems.

- ldentification of main limitations of present GMTéchniques and proposal of possible
research work topics addressed to GMTI performanpeovement.

Proposal of improved sensor architectures and ayeaynetries based on Single Space-borne SAR
sensors with non-uniformly spaced antennas phagecse

INDRA: Indra is an active company in several ground segrpeojects for Earth Observation

satellites. In particular, the company works in i&les, Ingenio, PAZ, SMOS and Helios.
Furthermore, Indra has already been participatmghe early definition of satellite missions like

MUSIS (a multinational European defence progrand) thwe future TIR sensors for ESA. The results
from NEWA project and the applied methodologiedll e useful for the development of concepts
for new missions and to strengthen the positiothefcompany.

VEGA Space Ltd:The work undertaken under this project has nottéethe development of any
IPR, or the publication of any research papers,MMBGA Space Ltd. However, the analysis
undertaken is being used directly in the develogmoéthe Earth Scenario module being developed
under the SIMTISYS project, which does has potéfdiaadditional applications in future.

TSA: The work undertaken under this project has nottéethe development of any IPR, or the
publication of any research papers by TSA. Howetleg, work related to GMTI techniques and
carried out within the framework of this project ynbe applicable to the field of airborne radar,
which is one of the core business of TSA.



im NEWA Final Report

2.2 Section B — Use and Dissemination of Foreground

In the following each Partner of the Consortiumarep a predictable exploitation on the basis of the
actual market trend analysis and the long term $Jssuests.

2.2.1 Section B1 — Patents and Trademarks

Being this Project a Study on State of the Art podsible future activities within the MTI interests
in Europe, the Consortium didn’t addressed anyriRsftestricted foreground.

2.2.2 Section B2 — Exploitable Foreground

TASI: TASI is involved in different EC project devoted the evaluation and implementation of
Security tools in Maritime Surveillance. In part@uSeaBILLA, SIMTISYS and DOLPHIN are the
main project related to NEWA results.

In the former TASI is involved in the evaluation $pace contribution to an integrated European
Platform making use of different sensors and ptaif One of the Space issue is related to the MTI
possible contribution to the security. The actestiare conducted with clear benefit of the NEWA
results infact, complementarities with the analgsiserged from NEWA were evident and reported
to the Project. SeaBILLA started as NEWA in 20%&nt the initial guidelines for the activities to
implement were the same. Being NEWA a smaller amdenflexible and focussed project the
SeaBILLA activities allow TASI to better evaluatetMTI real exploitation in a integrated platform.
DOLPHIN can be considered as a project in chargietelop a set of SW tools useful to integrate
the Space data into the on going systems that sughgoEuropean Maritime Security. In this project
TASI is in charge of analyze and correct the usedfglirements and parameters for a SW simulator
of an MTI system.

SIMTISYS is the natural evolution of NEWA, infadtet project was promoted by TASI and the
same core Partners of NEWA, in 2010. The projeetlapped with the second half of NEWA and
benefited by studies and results. SIMTISYS will elep a simulator for a MTI system and will
validate the NEWA results and the given recommeadatand guidelines.

IAl: Thanks to well established contacts with institnél, operational and industrial stakeholders,
IAl expects to continue its informative activityné looks forward to undertake any relevant
initiative (seminar or conference) to give propesibility to the NEWA projects and its main
outcomes.

UPC: To carry out the analysis activities of GMTI presmg techniques in the project, new
methodologies of efficient simulation and analysisSAR GMTI data and sensor configurations
have been proposed:

- Fast simulation of clutter and targets raw dataesutased on convolution techniques

- Performance analysis of non-uniformly spaced apestior GMTI applications

Foreground dissemination: The developed technibage originated 2 papers that will be presented
in Synthetic Aperture Radar (EuUSAR) and Remote Bgri{$GARSS) International Conferences:
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e Eduardo Makhoul, Antoni Broquetas and Oriol Gonzaf&valuation of State-of-the-Art GMTI
techniques for Future Spaceborne SAR Systems- &tionl Validation” , will be presented and
published in the Proceedings of th Buropean Conference on Synthetic Aperture RadaBAR
2012), Nurenberg, Germany, April 23-26 2012.

e Eduardo Makhoul, Antoni Broquetas and Josep RuidoRp “Evaluation of State-of-the-Art
GMTI techniques for Future Spaceborne SAR Systedsulation Validation”, will be presented
and published in the Proceedings of the 2012 |IE&Erhational Geoscience and Remote Sensing
Symposium, Minchen, Germany, July 22-27, 2012.

Both papers contain explicit acknowledgement to MEWfoject and FP7 funding support. This
foreground will be used for future research adgeitin particular in the context of project
SIMTISYS funded by FP7.

INDRA: The actual case for an MTI mission has also pexvithdra with a vision which can be

exploited in the context of several GMES Securitgjgcts on which the company is currently
involved (negotiations are on-going) and which expected to be initiated in late 2012 or early
2013. We refer to G-SEXTANT (Coordinated by Indaad G-Next (coordinated by e-Geos with the
participation of Indra) where the future of opevatil activities of GMES security applications is to
be fully consolidated. In particular, G-SEXTANT Wdave the way for future products and NEWA
findings can be taken into consideration for recandations.

VEGA Space Ltd:The work undertaken under this project has nottéethe development of any
IPR, or the publication of any research papers,VMGA Space Ltd. However, the analysis
undertaken is being used directly in the develogméthe Earth Scenario module being developed
under the SIMTISYS project, which does has potéfaiaadditional applications in future.

TSA: Scope of TSA activities was the identificationpafssible cross fertilization between the Space
and Avionic field, in terms of technologies avallaln Europe useful for MTI application or to be
developed, and the identification of actions inrgeaof European Institutions for such develops.
Several similarities were found with the studiesducted by TSA on the electronic technologies
(electronic components) in the core activities @im@any and the same gaps in Europe for being
independent from US generally apply to space aaits, were found.

2.2.3 Section B2 — Exploitation Plan

The aim of an exploitation plan is to propose resmndations on how to promote the future take-up
and exploitation of results as well as to suppavider and correct use of the MTI data from Satelli
platform in Security and Safety domains.

The principal effects on the implementation of amldystem can be envisaged on the monitoring of
the wild areas not immediately reachable via landnoopen seas. The NEWA land Operational
Scenarios are focalised where critical infrastrreguisuch as pipelines lay: wild land, desert aoeas
disaster areas where the usual monitoring systeawsnt the necessary autonomy or, in case of
conflicts, are simply not allowed to survey.

NEWA Maritime Operational Scenarios are mainly feged on the European Sea Border where
several crimes must be monitored, but are alsaatidie for what concerning the Open Seas where
other crime typology are declared.
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In addition to the above service applications, NE\piAject aimed at survey the development of
European Technology to foster the non-dependenéaiape’s growth from the legal limits posed
by International Industries and/or Countries; NE\W&o foster the independence from International
Research and Developments entities.

Through the results obtained in NEWA project theplementation of next generation of SAR
instruments that support at the same time, bothEdmgh Observation and the MTI measurements
must be envisaged. Actually several Initiative€atopean and National level are on going to such
the indication as already emerged during the ldeewf NEWA. The project contributions allow to
have technical justification in support the nexhg@tion European Missions and to encourage the
Cooperation among the main Stakeholders.

The study results surely support the activitie€ofopean Joint Task Force initiative (ESA, EDA,
EC) for the critical technologies harmonization gass as well as look after the cooperation for the
utilization of the same instrument for differentt lmomplementary purposes. Synergies are strongly
recommended by all the Stakeholders
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3 Report on societal implications

Replies to the following questions will assist t®mmission to obtain statistics and
indicators on societal and socio-economic issuekesded by projects. The questions are
arranged in a number of key themes. As well asymog certain statistics, the replies will
also help identify those projects that have showeshengagement with wider societal issues,
and thereby identify interesting approaches toghssues and best practices. The replies for
individual projects will not be made public.

A General Information (completed automatically wheGrant Agreement numbeiis
entered.

Grant Agreement Number: [ 24163( |

Title of Project: [ New European WAtch |

Name and Title of Coordinator: [Ms. Fulvia Verzegnas

B Ethics

1. Did your project undergo an Ethics Review (and/oScreening)?

¢ If Yes: have you described the progress of compéarwith the relevant Ethicsy,
Review/Screening Requirements in the frame of tvéodic/final project reports?

Special Reminder: the progress of compliance with Ethics Review/Screening Requirements should be
described in the Period/Final Project Reports utigeiSection 3.2.2Vork Progress and Achievements'

2. Please indicate whether your project invokd any of the following issues (tick NO
box) :

RESEARCH ON HUMANS

« Did the project involve children?

< Did the project involve patients?

< Did the project involve persons not able to givasant?

< Did the project involve adult healthy volunteers?

< Did the project involve Human genetic material?

< Did the project involve Human biological samples?

« Did the project involve Human data collection?

RESEARCH ON HUMAN EMBRYO /FOETUS

« Did the project involve Human Embryos?

« Did the project involve Human Foetal Tissue / Cells

» Did the project involve Human Embryonic Stem CEIESCs)?

« Did the project on human Embryonic Stem Cells imeatells in culture?

» Did the project on human Embryonic Stem Cells imedhe derivation of cells from Embryos?

PrRivACY

» Did the project involve processing of genetic imfation or personal data (eg. health, sexual
lifestyle, ethnicity, political opinion, religiousr philosophical conviction)?

« Did the project involve tracking the location orselvation of people?
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RESEARCH ON ANIMALS

« Did the project involve research on animals?

*  Were those animals transgenic small laboratory alsitn

* Were those animals transgenic farm animals?

*  Were those animals cloned farm animals?

* Were those animals non-human primates?
RESEARCH INVOLVING DEVELOPING COUNTRIES

« Did the project involve the use of local resour@@netic, animal, plant etc)? |

* Was the project of benefit to local community (azipabuilding, access to healthcare, educafion

etc)?
DuAL USE
* Research having direct military use 0 Yes
0 No

* Research having the potential for terrorist abuse
C Workforce Statistics
3. Workforce statistics for the project: Pleae indicate in the table below the number g

people who worked on the project (on a headcount Isgs).

Type of Position Number of Women Number of Men
Scientific Coordinator 0 1
Work package leaders 3 6
Experienced researchers (i.e. PhD holders) 0 1
PhD Students 0 0
Other

4. How many additional researchers (in companies ah universities) were
recruited specifically for this project?

Of which, indicate the number of men: 0
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D Gender Aspects
5. Did you carry out specific Gender Equality Actons under the projec® 8 Yes
No
6.  Which of the following actions did you carry outand how effective were they?
Not at all Very
effective effective
@ Design and implement an equal opportunity policy O000O0
O Settargets to achieve a gender balance in theferaek ONONORONO)
@ Organise conferences and workshops on gender O0O00O0
O Actions to improve work-life balance OO0O000
QO  Other:

7. Was there a gender dimension associated with thresearch content- i.e. wherever
people were the focus of the research as, for exatapconsumers, users, patients or in trials, was ¢h
issue of gender considered and addressed?

O Yes- please specify |
@ No

E Synergies with Science Education

8. Did your project involve working with students and/or school pupils (e.g. open days
participation in science festivals and events, pres/competitions or joint projects)?

O  Yes- please specify | |
@ No
9. Did the project generate any science education aterial (e.g. kits, websites
explanatory booklets, DVDs)?
O Yes- please specify | |
@ No
F Interdisciplinarity
10.  Which disciplines (see list below) are inlged in your project?
[@ Main discipliné: 2.3
O  Associated disciplirfe ‘ o) ‘ Associated disciplirfe
G Engaging with Civil society and policy makers
lla Did your project engage with societal actors ly@nd the research| O Y
community? (if 'No’, go to Question 14) © g
N
(0]
11b If yes, did you engage with citizens (citizenganels / juries) or organised civil society

(NGOs, patients' groups etc.)?

2 Insert number from list below (Frascati Manual).
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No

ONONONO)

Yes- in determining what research should be perarm
Yes - in implementing the research
Yes, in communicating /disseminating / using theuhes of the project

11c In doing so, did your project involve actors whse role is mainly to
organise the dialogue with citizens and organisediwl society (e.g.
professional mediator; communication company, sciede museums)?

(OX6)

ozZzwvw o <

12. Did you engage with government / public bodies or glicy makers (including
international organisations)

ENO

O Yes-in framing the research agenda
O Yes-inimplementing the research agenda

O Yes, in communicating /disseminating / using theuhes of the project

13a Will the project generate outputs (expertise oscientific advice) which could be use
by policy makers?
O Yes-—as primary objective (please indicate areas below- multipieweers possible)
@ Yes — as @&econdaryobjective (please indicate areas below - multgslswer possible)

O No
13b If Yes, in which fields?
Agriculture Energy Human rights
Audiovisual and Media Enlargement Information Society
Budget Enterprise Institutional affairs
Competition Environment Internal Market
Consumers External Relations Justice, freedom and security
Culture External Trade Public Health
Customs Fisheries and Maritime Affairs Regional Policy
Development  Economic and| Food Safety Research and Innovation
Monetary Affairs Foreign and Security Policy Space
Education, Training, Youth Fraud Taxation

Employment and Social Affairs

Humanitarian aid

Transport
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13c If Yes, at which level?
O Local/regional levels
O National level
[@ European level
O International level

H Use and dissemination

14. How many Articles were published/accepted fopublication in | 3

peer-reviewed journals?

To how many of these is open accégsrovided? 3
How many of these are published in open aa=journals? 0
How many of these are published in open repitories? 0

To how many of these is open access not provided? 0

Please check all applicable reasons for nptoviding open access:

U publisher's licensing agreement would not permitlighing in a repository
U4 no suitable repository available

U no suitable open access journal available

U4 no funds available to publish in an open accessal

U lack of time and resources

O lack of information on open access

Qothef: ...............

15. How many new patent applications (‘priority filings’) have been made? None
("Technologically unique": multiple applications rfdahe same invention in different
jurisdictions should be counted as just one appidgcaof grant).

16. Indicate how many of the following Intellectual Trademark None
Property Rights were applied for (give number in . .

each box). Registered design None

Other None

None

17. How many spin-off companies were created feaplanned as a direct
result of the project?

Indicate the approximate number of additional jolis these companies:

18. Please indicate whether your project has a fential impact on employment, in
comparison with the situation before your project:

d Increase in employment, or a In small & medium-sized enterprises

Q Safeguard employment, or u In large companies

O Decrease in employment, [ | None of the above / not relevant to the proje
Q Difficult to estimate / not possible to quantify

3 Open Access is defined as free of charge accessjone via Internet.
* For instance: classification for security project.
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19.  For your project partnership please estimatehe employment effect Indicate
resulting directly from your participation in Full Time Equivalent (FTE = | figure:
one person working fulltime for a yearjobs: None

Difficult to estimate / not possible to quantify a

| Media and Communication to the general public

20. As part of the project, were any of the benefiaries professionals in communication
or media relations?

O Yes B No

21. As part of the project, have any beneficiariesreceived professional media
communication training / advice to improve communiation with the general public?

O VYes B No

22  Which of the following have been used to commurate information about your
project to the general public, or have resulted fran your project?

Press Release Coverage in specialist press

Media briefing Coverage in general (non-specialist) press

TV coverage / report Coverage in national press

Radio coverage / report Coverage in international press

Brochures /posters / flyers Website for the general public / internet

DVD /Film /Multimedia Event targeting general public (festival,
conferenceexhibition, science café)

(] O =y mp mp
MOoOO00O0

23  In which languages are the information productgor the general public produced?

O Language of the coordinator ® | English
@  Other language(s)

Question F-10 Classification of Scientific Disciplines according the Frascati Manual 2002 (Proposed
Standard Practice for Surveys on Research and iExgetal Development, OECD 2002):

FIELDS OF SCIENCE AND TECHNOLOGY

1. NATURAL SCIENCES

1.1 Mathematics and computer sciences [mathemartidsother allied fields: computer sciences anéroth
allied subjects (software development only; haréwaevelopment should be classified in the
engineering fields)]

1.2 Physical sciences (astronomy and space scigutgsics and other allied subjects)
1.3 Chemical sciences (chemistry, other alliedesti)
1.4 Earth and related environmental sciences dggolgeophysics, mineralogy, physical geography and

other geosciences, meteorology and other atmosgphsciences including climatic research,
oceanography, vulcanology, palaeoecology, othegxdadiciences)

15 Biological sciences (biology, botany, bactexiyl, microbiology, zoology, entomology, genetics,
biochemistry, biophysics, other allied sciences]uding clinical and veterinary sciences)



i"n NEWA Final Report

2 ENGINEERING AND TECHNOLOGY

2.1 Civil engineering (architecture engineeringjding science and engineering, construction ereging,
municipal and structural engineering and otheedlBubjects)

2.2 Electrical engineering, electronics [electriealyineering, electronics, communication engineg&nd
systems, computer engineering (hardware only) éimer @llied subjects]

2.3. Other engineering sciences (such as chenaeabnautical and space, mechanical, metallurgicdl a
materials engineering, and their specialised susidivs; forest products; applied sciences such as
geodesy, industrial chemistry, etc.; the sciencd #&rthnology of food production; specialised
technologies of interdisciplinary fields, e.g. gyas analysis, metallurgy, mining, textile technglog
and other applied subjects)

3. MEDICAL SCIENCES

3.1 Basic medicine (anatomy, cytology, physiologgnetics, pharmacy, pharmacology, toxicology,
immunology and immunohaematology, clinical chergisttinical microbiology, pathology)

3.2 Clinical medicine (anaesthesiology, paediatiitstetrics and gynaecology, internal medicinegey,
dentistry, neurology, psychiatry, radiology, theafics, otorhinolaryngology, ophthalmology)

3.3 Health sciences (public health services, soos@licine, hygiene, nursing, epidemiology)

4. AGRICULTURAL SCIENCES

4.1 Agriculture, forestry, fisheries and allied esgies (agronomy, animal husbandry, fisheries, tigres
horticulture, other allied subjects)

4.2 Veterinary medicine

5. SOCIAL SCIENCES

51 Psychology

5.2 Economics

5.3 Educational sciences (education and trainimbcdner allied subjects)

5.4 Other social sciences [anthropology (social a&otural) and ethnology, demography, geography
(human, economic and social), town and country mpta;) management, law, linguistics, political
sciences, sociology, organisation and methods, etlésous social sciences and interdisciplinary ,
methodological and historical S1T activities raigtito subjects in this group. Physical anthropojogy
physical geography and psychophysiology should atiynbe classified with the natural sciences].

6. HUMANITIES

6.1 History (history, prehistory and history, tdgemt with auxiliary historical disciplines such as
archaeology, numismatics, palaeography, genea&igy),

6.2 Languages and literature (ancient and modern)

6.3 Other humanities [philosophy (including thetdiig of science and technology) arts, history df art

criticism, painting, sculpture, musicology, dramatrt excluding artistic "research” of any kind,
religion, theology, other fields and subjects peitay to the humanities, methodological, historiaat
other S1T activities relating to the subjects is tiroup]
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4 ANNEX 1 - Tables

4.1 A1l - Scientific Publications

TEMPLATE Al: LIST OF SCIENTIFIC (PEER REVIEWED) PUBLICATIONS , STARTING WITH THE MOST IMPORTANT ONES

Permanent | Is/Will open
Title of the identifiers® | access®
. Main periodical | Number, date . Place of | Year  of | Relevant (if provided to
NO. | Title Publisher o L . .
author or the | or frequency publication | publication | pages available) | this
series publication?
1 Eduardo Proceedings VDE Nurenberg | 2012 YES
Makhoul, |of the 9"
Evaluation of State-of-the- | Antoni European
Art GMTI techniques for | Broquetas | Conference .
Future Spaceborne SAR | and Oriol | on Synthetic 23-26 April 2012
Systems- Simulation | Gonzalez | Aperture
Validation Radar
2 Eduardo Proceedings IEEE Miinchen 2012 YES
GROUND MOVING | Makhoul, | of the 2012
TARGET  INDICATION | Antoni IEEE
USING MULTI-CHANNEL | Broquetas | International
SAR WITH and Geoscience | 2227 July 2012
NON-UNIFORM Josep and Remote
DISPLACED PHASE | Ruiz Sensing
CENTERS Rodon Symposium
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4.2 A2 - Dissemination Activities

Template A2: List of all dissemination activitigguplications, conferences, workshops, web sitefitations, press releases, flyers, articles
published in the popular press, videos, mediaibgsf presentations, exhibitions, thesis, intergigfiims, TV clips, posters).

TEMPLATE A2: LIST OF DISSEMINATION ACTIVITIES

Countries
addressed
NO. Type of activities’ Main | 1ige Date Place Type 2f Size of
leader audience® | audience
1 Coordination Meeting TASI | MASUR October 2010 Brussels Specialist | 20-30pp
2 Conference TASl | L8tS Embrace | ;5 13 14y 2011 | Budapest | Specialist | 50
Space 22011 y P P P
3 Dissemination Meeting TASI Space . 29 May 2012 Rome Managers | 20-30pp
Foundation
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4.3 Bl - Patents, Trademarks, Registered Designs, e tc.

N.A.
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4.4 B2 —Exploitable Foreground
N.A.
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