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SPACE

Space systems, with particular
focus in commercial launchers, thus
including ground-segment and
onboard applications.

AERONAUTICS
Onboard software: avionics and
certification.

DEFENCE & SECURITY
Integral security, including control
centers and facility supervision.

(COMPLEX) UTILITIES

real-time distributed systems.
Applications in nuclear-safety and
scientific laboratories.

activity domains
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GTD main figures (2008):

B 25MEuros turnover
* Space: 45%
* Aeronautics: 18%
* Defence & Security: 20%
* Energy: 17%
W 60% export
B 250 employees
B 85% engineers & high degree
B R&D investment: 2.5MEuros
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Experience in GTD has grew-up by means of
continuous participation in large, demanding, cutting-
edge projects.

By the way, GTD has become a reference in fine
engineering and wise application of the most
demanding methodologies.

safety critical o ‘
embedded l validation, certif.

( /& qualification

realtime

control centres

engineering

methodology

expertise

Technical Basis:
B Methodology
B Engineering skills

Areas of Expertise:

M Validation, Certification &
Qualification

B Safety Critical

B Embedded

M Real-Time

W Control Centers
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1. Euforia Sistemas Expertos R

2. Pinchazo de la burbuja YZK

3. Potencial innovador de la |.A. =) et
SURVIVAL KIT

How to quii klyp p e for any.
man-made o al disaster
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Ainnovacion
Ainteligencia artificial
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@ innovacion

12/11/2009

NO TURNING BACK

G{LI AYy aKz2dZ R y20 dza$s
aolff LXFya G2 oz22ad A

G Ly G-, ifidasyfyill be poorly served by a

failure to develop and maintain a strong basic

research base. Spain isatlvised to wed itself to the
simplistic and outdated notion that a country can live

on transferring knowledge while running down the
knowledge generator. This is not a wise way to
NBalLl2yR 2 0KS FTAYEFEYOAIFf ON

www.nature.com/nature/journal/v462/n7270/full/462137b.html
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@ innovacion
17/11/2009

CUANDO LA INNOVACION
ESTABA MUY MAL VISTA

OEl pobre fraile oxoniense Rodgacon(12141294)

fue condenado a la carcetopterquasdamnovitates
suspectas"a causa de algunas sospechosas

Yy2OSRI RSad

X6 [jdzS Odzr yR2 &S I OFol ON
"Innovacion”, alla por el siglo XIV, aparezca siempre

Sy O2yiSE(G2a O2yRSYlFG2NR24a¢
GoOXB8INOUAYIl & Odze2 gyAOz2z RSt
de conocer, de descubrir, de producir cosas nuevas, es
decir, en sicupidorerumnovarunt @

http://www.elpais.com/articulo/sociedad/innovacion/estaba/mal/vista/elpepusoc/20091117elpepusoc_12/Tes
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- Nuevos productos
- Nuevos servicios

mercado - Nuevos procesos

- Nuevos negocios

proyectos
abortados

proyectos

conceptos

rechazados conceptos

ideas

ideas recicladas

HIE ES

ideas
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information

K{.}

knowledge

K'{.}

knowledge

data
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incertidumbre: Decision
fuzzylogic i . : :
information | D'agnosis
Prediccion
Percepcion
explicitos
+ Auditoria services soft computing
ey + Otros
+ Captacio
K'{

knowledge

data
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KID Architecture
Data, Info &
Knowledge WAN

Expert-WAN
Knowledge

KES

Business:

| | -Engineering
/ - Maintenance
_'» - Exploitation

Enabled
Services eeeet s

KES Applications

Applications

KE-Services

KID Model

KID
Infrastructure

Inteligencia Artificial en Aplicaciones Aeroespaciales



UAV

Unmanned
Aerial
Vehicle

Insercion del UAV en el espacio
aereo no segregado:
osee& avoick

UGVUnmannedGround Vehicle
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G[ 24 LIATt202a RSotthweshANibednd solo seqolvidaR la hidche

del miércoles, de aterrizar en el aeropuerto de Minneapolis, que es donde marcaba
la ruta procedente de San Diego, sino que durante 78 minutos respondieron con el
silencio a los controladores. Recorrieron unos 240 kildbmetros decfrE® millasg,

se adentraron en el cielo de Wisconsin antes de girar en redondo y regresar al
punto establecido.

http://www.lavanguardia.es/internacional/noticias/20091024/53810598567/dubtos-se-despistany-se-pasande-largo-el-
aeropuertode-destinominneapolisairbusa320the-wa.html

21/10/2009

Tupolev TU154M
Heading= 27

http://en.wikipedia.org/wiki/2002_Uberlingen_migir_collision
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VIDEO DE PRESENTACION
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Flysafe-shortmovie.exe

> The two simulations are performed with the involvement
of pilots: a Part Task Evaluation (PTE) held in year 3 of the
project and a Main Task Evaluation (MTE) held at the end
of the project. The PTE aims to assess each of the three
single functions (weather, traffic, terrain). Following the
PTE, a selection of tools will be chosen to be integrated in
the NG-ISS and then assessed during the final evaluation.

Within FLYSAFE, together with the PTE and MTE
simulations, two flight test campaigns are also organised
in the final project phase. The flight tests are mainly aimed
at verifying the technical aspects of the airborne weather
tools. In fact FLYSAFE will also launch research activities on
a ground-based Weather Information Management System
(WIMS) as it constitutes a major stakeholder for safety data
relating to weather phenomena. Although the solutions
proposed by the WIMS will be targeting the on-board
safety requirements of the crew, their applicability also

extends to the Flight Management System (FMS) and ATM.

.

N

THE FLYSAFE CONSORTIUM

Coordinated by Thales, the FLYSAFE project is co-funded by the
European Commission and launched as part of the 6th
Framework Programme of the European Commission. It
groups 36 partners from 14 countries for a 4 year joint effort
and a total cost of 53 million Euros.

Airframers: Airbus Deutschland, Airbus France, Eurocopter
Deutschland, Dassault Aviation

System providers: Thales Avionics, BAE Systems, Diehl
Avionik Systeme GmbH

Research centres: DLR Oberpfaffenhofen, NLR, ONERA,
CNRS, TsAGI

Meteorological Offices: UK Met Office, Météo France

Universities: University of Hanover, Université Catholique de
Louvain, Technische Universitat Darmstadt, Cranfield
University, University of Malta

Airlines: Adria Airways, Air Malta
Air Traffic Control authorities: AustroControl

Specialised companies: GTD Sistemas de Informacion, Euro
Telematik AG, Galileo Avionica, Hellenic Aerospace Industry,
Jeppesen GmbH, Rockwell Collins France, Thales Air Defence

Specialised SMEs: Avitronics Research, AVTECH, Deep
Blue, Skysoft Portugal, Hovemere, USE2ACES, Thales Laser

www.eu-flysafe.org | flysafe@eu-flysafe.org

This leaflet is produced under the EC contract AIP4-CT-2005-516167

AIRBORNE INTEGRATED SYSTEMS FOR SAFETY
IMPROVEMENT, FLIGHT HAZARD PROTECTION AND
ALL WEATHER OPERATIONS

FLYSAFE is the Project federating the most relevant skills
across Europe to provide solutions for safety in airspace as
defined by the ACARE VISION 2020. FLYSAFE intends to
design, develop, implement, test and validate a complete
Next Generation Integrated Surveillance System and
to develop, validate and test Weather Information
Management Systems to provide aircraft with weather
related information and prove that they increase safety.

1
7 SIXTH FRAMEWORK
:' : PROGRAMME




FUTURE SITUATION IN AIR TRAFFIC

Air traffic is expected to triple world-wide within the next
20 years. With the existing on-board and on-ground
systems, this would lead to an increase of aircraft accidents
in the same, or possibly even a higher proportion. Despite
the fact that accidents are rare, this increase is perceived as
unacceptable by society and new systems and solutions
must be found to maintain the accident rate at its current
low level, or preferably reduce it.

FLYSAFE GOAL

FLYSAFE will be the first decisive step towards the “VISION
2020" produced by the ACARE, for safety in airspace, with
implementation of solutions ranging from 2 to 5 years after
project end. FLYSAFE will focus particularly on three types
of threats: adverse weather conditions, traffic collision and
flight into terrain, covering all phases of flight. Each area is
considered separately, but brought together by innovative
fusion functions into a Next Generation Integrated
Surveillance System, NG-ISS, that will be interfaced with
the other aircraft systems. The NG-ISS will allow the pilot to
have a detailed, accurate, homogeneous and unambiguous
presentation of the aircraft safety situation during all
phases of flight. It will include such capabilities as situation
awareness; advance warning; alert prioritization and
innovative human-machine interface.

A particular emphasis is given to the weather aspects
through the development of the Weather Information
Management Systems (WIMS), which will allow to
provide information about small volumes of airspace and
small time periods.

COM SATELLITE

TRAFFIC \\

A

SATCOM

FLYSAFE OVERVIEW

FLYSAFE is mainly concentrating on large transport
aeroplanes operated in commercial air transport.
However, some solutions will potentially address the
commuter and helicopter market, possibilities of
applications to these sectors will be studied in the
project.

Within the project the activity is related to three principal
type of hazards: Weather, Traffic and Terrain. To achieve
the FLYSAFE objective the project is composed of 7
workpackages: WP1 deals with the operational
assessment, WP2 with atmospheric hazards, WP3 with
traffic hazards, WP4 with terrain hazards, WP5 with the
development of the NG-ISS, WP6 with the evaluation and
results assessment, WP7 with exploitation, standards

WEATHER SATELLITE

A

a4 4
qd 4

WEATHER

and dissemination. WP2, WP3 and WP4 also deal with
the development of their relative functions.

To assess the tools developed along the project, FLYSAFE
includes a safety assessment process, 2 simulation
sessions and 2 flight test campaigns. The safety
assessment process is divided in 3 main sub-processes:
qualitative safety assessment, risk assessment modelling
and a quantitative safety assessment. The process aims
at identifying aircraft operation hazards that can be
reduced by the NG-ISS and possible hazards generated
by the system itself. Each hazard is classified according
to its severity and frequency; appropriate mitigation
means are identified to ensure an agreed level of safety
to all aircraft operations.
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External Influences:
- solar radiation
- gravity gradient

Scientific
Mission

Scope of the application
presented in this paper

Optimised
Wheels
speed

Initial
Wheels
Speed

Transformations

Figures
of
Merit

ESM'2002 16th EUROPEAN SIMULATION MULTICONFERENCE
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) Fuzzy Logic for Mission Control Processes —— GENETIH =10 x|
File - GA Parameters Genetic Algorithm  Reports  About

@Sa._......eceee BUNINOVA (D

) Objective Function Settings

J Termination Settings

st n RN EREE T ALG
Termination Conditiohs

The Chromosome Genesis is L Function Mame of the Objective Function: Wheel-5peed Prediction Parameters Accept I
Initializing the Population . :
Elapsed time of 0.020000 Number of Generations: I 100 m_ Lstart Coordinate 1: -4 B681  inM-ms Cancel I
Generation  Objective Fur Masimum Total Time: | 7200 in second Metric Costs Lstart Coordinate 22 | 16.1933  inN-ms
12 133 g?ng;g Std. Dev. Difference: [ 01 inepm Offset Cost: I 5 Lstart Coordinate 3~ | 39338 inNms
: : : MaxDuration: B30
D e e— e [ et
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B 170.897539 ; -~ 3 ;
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: ' Speed | |
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Radiation Monitoring & Diagnostic Tool for
Observatory Spacecraft

E.Serpell
XMM-Newton Spacecraft Operations Engineer

@Sa XMM-Newton

-l EI INTTHIED N

The Radiation Hazard

+ The space environment is notoriously hazardous for
electrical components. These are continually bombarded
with a stream of “cosmic rays”, mostly protons, that
degrade performance. There is additionally a problem of
Single Event Upset (SEU).

Although designed to operate in the space environment
for many years there are often actions that can be
performed by spacecraft operators to minimise damage in
extreme conditions.

— Switch off sensitive equipment and high voltages

— Close protective mechanisms

— Maintain a “safe” configuration and attitude

CcSa 5% XMM-Newton

=B INT NN Y

Inteligencia Artificial en Aplicaciones Aeroespaciales



®

Knowledge
Engineer

FuzzySets
FuzzyTerms
Rules

Operator

/ SpaceéNeather

4 sms;%

RadiationBelts
Inteligencia Artificial en Aplicaciones Aeroespaciales



Input 1: Current Radiation

File Edit !iew'

FIS “ariables

Background

Membership function plots  Plat paints: 181

Medium High

Extreme

adiationieEzmendedA.ction

adiationGradient

input variable "Radistionteasure"

Current Membership Function [click on MF ta select]

—

Params |

‘ Help

Current Variable

Marne

Narng Radiationtd sasure

Type input

010
010

Range

Display Range

Close ‘

Fieady

Eile Edit View

&% R

- Sugeg
Fadiationheasure

2

RadiationGradient

(sugenc)

File Edit ¥iew Options

-
[ [Radiationkdeasure iz B ackground] and [RadistionGradient iz IncreasingS0R) then [Recomendedd.etion id
[ [Fadiationtdeasure is B ackground] and [RadiationGradient iz IncreasigHard) then [Recomendedéction iz
[ [Fadiationkdeasure is Medium] and (R adistionGradient is DecreazingSoft] then [Recomendedsction iz Prd
I [Fadiationtd easure is Medium] and [ adistionGradient is Stable) then [Recomendediction is Procedure
[ [Fiadiationkdeazure it Medium] and (R adistionGradient is IncreasingS0f) then (Recomendedction is Pro
I [Fadiationtd easure is Medium] and (A adistionGradient is IncreasigHard) then (Recomendediction is Proc
[ [Fiadiationkdeazure iz High) and [F adiationGradient iz DecreasingSoft] then [Recomendeddction is Proce
f

2|
3l
1
5l
Bl
71
Bl
3|
1

|

4

R adiatiortd easure is High) and (R adistionGradient is Stable] then [RecomendedAction is Procedurs3] (1)

1 1f (P adiztimehd azere e Hinkd and (R adizionGeadient i e 2cinnS 0P s fnnﬁnmnrdnri/\r\}inv\ is. Prives
3

f and
RadiationMeasure  RadiationGradient
Medium

DecreasingH: =
DecreasingSc
High

Extreme IncreasingS0
none InrreasiqH A
5 O

[ haot [T not

Then
Secomendedéctior

Procedure2
Procedure
Procedured
none

|

r Connection
O oor
&+ and

Weight:

Delete rle Add e | Changeru\e|

[ [T

FIS Mame: Sugeno

| | Help Cloge |

Recomendedaction

Rules Editor

‘ FIS Name Sugeno FIS Type sugeno

File Edit View

FIS Yatiahles Membership function plots  Plot paints 151

DecreagingHard  DecressingSoft
) [
adiw‘andedﬁ.miun

aclistionGradient

Stable IncreasingSOft IncreasigHar

input varishle "RadistionGradient"

Curmrent Membership Function [click on MF to select]

Type input Type
Params |
155]
55 | Helo T |

Selected variable “RadiationGradient |

Current Variable

Hame

Narng RadiationGradient

Range

Display Range

Input 2: Predicted Radiation

And methad Cunent Yariable

prod -
prbar =] || Meme
’ﬁ Tupe

Or method

Implication

Agaregation

File Edit ¥iew

FIS “ariables Membership function plats  PIt paints: 181

X ]

adistioniegzmencedAction

Pracedured

Pracedure3

Range

Defuzzification

witaver [~

Pracedure2

‘ System "Sugeno”. 2 inputs, 1 output, and 19 s

adistionGradient Procedurel

Fuzzy Inference System

output variable "RecomendedAction”

Cunent Variable Cunent Membership Function [click on MF to select]

Name

MName RecomendedAction

Tupe output Type

[01]

Params
Range

Dizplay Range

r—

‘ Ready

Output: Recommended Action

Inteligencia Atrtificial en Aplicaciones Aeroespaciales



Eile Edit Yiew

Raclistionh Recomendedfction = 063

L)

[

|

FIS: Surface viewer

File .Edit View Options

FIS: Rules result viewer

Inteligencia Atrtificial en Aplicaciones Aeroespaciales



SRR

SRR
SR




®

@ esa

ESA TRACKING
STATION NETWORK
(ESTRACK)

The ground station network provides the link between the sotelite
in spoce cad the Operations (ontrol Ceatre (0CC) on the ground.
The European Space Operations Ceatre (ESOC), located in Dermstodt,
Germany, hos estoblished o network of ground staficas oround
the world, which i colled ESTRACK. The steficns include:

http://www.esa.int/SPECIALS/ESOC/index.html
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