STARDUST

PUSHING THE BOUNDARIES OF
SPACE RESEARCH TO SAVE OUR FUTURE

Stardust

Theasteroidnd space debris research and training network




Stardust is@.1M researc

Stardust will last for 4 years starting
the 1st of Februagi3

and trainingetwork support b, |
by the Europe@ommission Strathclyde|
focus on asteroid and spaj IR S

debris issues on a global s the |
coordinator*

15 researchers will be recruited
Stardust

8 major training and outreach event
organisedithirStardust ‘

B 2national research

14 partners all -
over Europe: 10
full partners and
4 associate

partners

5 universities,
4 companies,
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centresl universit
researclkentreone
national observatory
and the European
Space Agency




Stardust, the first in its kind, is going to trai

generation of engineers, scientists, decision

'!,L STARDUST

face the asteroid and space debris J@bble

ﬁ PUSHING THE BOUNDARIES OF

SPACE RESEARCH TO SAVE OUR FUTURE

3training schools on the major topics of the prsgaachme
4 workshops involving the international community
One final global conference

Awhite paper to provide recommendations to the European
Community on what to do next

www.stardust2013.eu
twitter.com/stardust2013eu
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Website

o Future portal
WI|| be a fully
dedicated

external site

STARDUST

PUSHING THE BOUNDARIES OF
SPACE RESEARCH TO SAVE OUR FUTURE
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http://www.stardust2013.eu/
https://twitter.com/stardust2013eu
http://www.linkedin.com/groups?gid=4809794&trk=myg_ugrp_ovr
mailto:stardust@strath.ac.uk

SPACE DEBRIS

Manipulation/R

Prediction emoval Disposal

Somekey commonalities between active debris
removal anasteroideflection

Mergawo active communities to protect our terre
and space assets

Crosdertilisatioand improvement of key technolog
for asteroid deflection/manipulation/exploitation &
active debris removal/on s#biicing

www.stardust2013.eu
twitter.com/stardust2013eu
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Orbit Impact ManipulationAR
Determination Prediction emoval

Observation Exploitation



STARDUST
PUSHING THE BOUNDARIES OF
SPACE RESEARCH TO SAVE OUR FUTURE

Three main areas of
research

Moaellings
Simulatiol
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ACIIVE
Removal/Deflecti
of Uncooperati
Target:

Orbit & Attitude ()
Estimation and
Prediction
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Thisresearch area forms the basis of every analysis or tool th
to predict the evolution of the debris environment, the danger
actual impact with an asteroid, the consequences of a deflect

removal action.

STARDUST
PUSHING THE BOUNDARIES OF
SPACE RESEARCH TO SAVE OUR FUTURE

The predictiorof the damage,
the futureevolutiorof the orbit
of debrisandasteroidandtheir
responséo a deflection/removal
attemptequiremodellingf the
dynamics and  dynamic
environmentthe long term
simulationthe modellingand
simulation of the possible
damageincludingeentryand
Impacbnground
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STARDUST
PUSHING THE BOUNDARIES OF
SPACE RESEARCH TO SAVE OUR FUTURE

A Orbital and Attitude Dyna

Modelling

ALong Term Orbit and AttitUliEEE
-. Evolution g
/ AParticle Clowdodellingnd [REE
Modelling Simulation g g

: . z
Simulation | & collision and Impact s 2
E

Modellingnd Simulation

—— AReentryModellingnd
Simulation

A Asteroid Origins and
Characterisation
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STARDUST

PUSHING THE BOUNDARIES OF
SPACE RESEARCH TO SAVE OUR FUTURE

The ultimate goal is to predict, with high precision, the probahb
an impact or collision and the evolution of the associated risk.

Aftera removal/deflectiaation
is appliedthe dynamistateof
the asteroid/pieceof debris
needsto be estimatedvithan
appropriateet of observations
and measurement$rom the
stateestimatiorgnecanpredict
theresiduatlamagédthatneeds
tobebroughtozerg
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STARDUST
PUSHING THE BOUNDARIES OF
SPACE RESEARCH TO SAVE OUR FUTURE

Determination o
& Prediction/ A Impact Prediction and

Risk Analysis

/7 Aorbitand Attitude 3z
- Orbitand Determination g 5
Attitude Z g
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SPACE RESEARCH TO SAVE OUR FUTURE

This research area forms the basis of every analysis or tool t
to predict the evolution of the debris environment, the danger
actual impact with an asteroid, the consequences of a deflect

removadction

Deflection/removall asteroids
and space debris require
specifictechnologiegjefinition
andanalysi®of specifianission
scenariosand control of the
removal/deflectiaction
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STARDUST
PUSHING THE BOUNDARIES OF
SPACE RESEARCH TO SAVE OUR FUTURE

A Mission Analysis =3

A Proximity Operations [k

Active 23

. T3
/ RemOVaV Deflé, A Active Removal/Deflectiiisa
ction of z 5
Uncooperative/  Control Under Uncertai i
Targets E

A Active Removal/Deflect

Technologies
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STARDUST
PUSHING THE BOUNDARIES OF
SPACE RESEARCH TO SAVE OUR FUTURE

The overriding goal of this network is to train researchers to develoy
master techniques for asteroid and space debris monitoring,
removal/deflection and exploitation such that they can be applied in
scenario

Theintegration of all the disciplines involved in this network is a func
step towards the resolution of the asteroid and space debris issue a
beneficial consequences in all reseaash

Thenetwork will require training in a diverse range of fields from gro
based optical and radar observation, robotic intervention and advan
propulsiotechnologies

Thenetwork researchers will therefore receive a uniquely broad and
interdisciplinary training, in addition to acquiring gpksialist
Interestingly, thbemmunities dealing with asteroids and space debris

alreadyntersecind many scholars in this ITN work proficiently in bot
areas

www.stardust2018.eu
twitter.com/stardust2013eu
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