
Stardust 
The asteroid and space debris research and training network 
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Stardust is a ú4.1M research 

and training network supported 

by the European Commission to 

focus on asteroid and space 

debris issues on a global scale 

Stardust will last for 4 years starting on 

the 1st of February 2013 

14 partners all 

over Europe: 10 

full partners and 

4 associate 

partners 
 

5 universities,  

4 companies,  

2 national research 

centres, 1 university 

research centre, one 

national observatory 

and the European 

Space Agency 

  

Strathclyde 

University is 

the 

coordinator 

15 researchers will be recruited on 

Stardust 

8 major training and outreach events  

organised within Stardust 



 

Å3 training schools on the major topics of the research programme 

Å4 workshops involving the international community  

ÅOne final global conference 

 

ÅA white paper to provide recommendations to the European 

Community on what to do next 
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Stardust, the first in its kind, is going to train the next 

generation of engineers, scientists, decision makers to 

face the asteroid and space debris problem 



ÅWhoôs who in the 

network, and 

ÅWhere they are 

in the world 
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Website 

Future portal 
will be a fully 
dedicated 
external site 
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Twitter 
account 
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Linked-In 

Group is not 
public but 
people can be 
accepted if the 
Supervisory 
Board agrees 
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E-mail 
address 

http://www.stardust2013.eu/
https://twitter.com/stardust2013eu
http://www.linkedin.com/groups?gid=4809794&trk=myg_ugrp_ovr
mailto:stardust@strath.ac.uk


ÅSome key commonalities between active debris 

removal and asteroid deflection 

ÅMerge two active communities to protect our terrestrial 

and space assets 

ÅCross fertilisation and improvement of key technologies 

for asteroid deflection/manipulation/exploitation and 

active debris removal/on orbit servicing 
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Observation 
Orbit 

Determination 
Impact 

Prediction 
Manipulation/R

emoval 
Disposal 

Observation 
Orbit 

Determination 
Impact 

Prediction 
Manipulation/R

emoval 
Exploitation 

SPACE DEBRIS 

ASTEROIDS 



Three main areas of 

research: 

Orbit & Attitude 
Estimation and 

Prediction 

Active 
Removal/Deflection 
of Uncooperative 

Targets 

Modelling & 
Simulation 
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ÅThis research area forms the basis of every analysis or tool that aims 

to predict the evolution of the debris environment, the danger of an 

actual impact with an asteroid, the consequences of a deflection or 

removal action. 
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The prediction of the damage, 

the future evolution of the orbit 

of debris and asteroids and their 

response to a deflection/removal 

attempt require modelling of the 

dynamics and dynamic 

environment, the long term 

simulation, the modelling and 

simulation of the possible 

damage including re-entry and 

impact on ground 



Modelling & 
Simulation 

ÅOrbital and Attitude Dynamics 
Modelling 

 

ÅLong Term Orbit and Attitude 
Evolution 

 

ÅParticle Cloud Modelling and 
Simulation 

 

ÅCollision and Impact 
Modelling and Simulation 

 

ÅRe-entry Modelling and 
Simulation 

 

ÅAsteroid Origins and 
Characterisation 
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ÅThe ultimate goal is to predict, with high precision, the probability of 

an impact or collision and the evolution of the associated risk. 
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After a removal/deflection action 

is applied, the dynamic state of 

the asteroid/piece of debris 

needs to be estimated with an 

appropriate set of observations 

and measurements. From the 

state estimation, one can predict 

the residual damage (that needs 

to be brought to zero) 



Orbit and 
Attitude 

Determination 
& Prediction 

ÅOrbit and Attitude 
Determination 

 

ÅImpact Prediction and 
Risk Analysis 
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ÅThis research area forms the basis of every analysis or tool that aims 

to predict the evolution of the debris environment, the danger of an 

actual impact with an asteroid, the consequences of a deflection or 

removal action 
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Deflection/removal of asteroids 

and space debris require 

specific technologies, definition 

and analysis of specific mission 

scenarios and control of the 

removal/deflection action 



Active 
Removal/Defle

ction of 
Uncooperative 

Targets 

ÅMission Analysis 

ÅProximity Operations 

ÅActive Removal/Deflection 

Control Under Uncertainty 

ÅActive Removal/Deflection 

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

ÅThe integration of all the disciplines involved in this network is a fundamental 
step towards the resolution of the asteroid and space debris issue and has 
beneficial consequences in all research areas 

ÅThe network will require training in a diverse range of fields from ground 
based optical and radar observation, robotic intervention and advanced 
propulsion technologies 

ÅThe network researchers will therefore receive a uniquely broad and 
interdisciplinary training, in addition to acquiring specialist skills 

ÅInterestingly, the communities dealing with asteroids and space debris 
already intersect and many scholars in this ITN work proficiently in both 
areas 
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