Post Doctoral Position 2009-2010

\ Conception and Design of
AW Attitude Determination Control for a picosatellite

Location : INSA de Lyon, Villeurbanne, Rhone (69), France

Laboratory : Laboratoire AMPERE — UMR CNRS 5005 — Equigsmmandest Actionneurs &
Systemes http://www.ampere-lab.fr/

Contact : Richard Moreau fichard.moreau@insa-lyon.fr

Starting date : Between September 1, 2009 and December 1, 2009
Duration : 12 Months
Monthly salary : 1868 € (1539 € free of tax)

Context :

This post-doctoral position is part of a LST projédcyon Science Transfert). A preliminary study
has been achieved in the Ampére laboratory andnfirens the feasibility of an active attitude
determination control for a picosatellite. Thisgach project is based on this preliminary study
which need to be completed. It concerns the desfigm efficient attitude determination and control
for an implementation on a picosatellite. A picedlde is a 10x10x10 centimeters cube, its weight
should be less than one kilogram and its poweirrigdd to one watt. The « democratization » of
space access leads the picosatellite concept teasiagly expend and to become popular to
manufacturers. Indeed they are interested for fhordunity to carry on low-cost tests of their
technological components. Nowadays, despite the pedormance of the existing picosatellites,
several companies in the microelectronic fields stamtly ask to embed their technological
components on a picosatellite. To improve theirenitrlifetime and their current performances, the
picosatellites have to be equipped with an efficictive attitude determination and control. The
picosatellites must be able to automatically oaemntthemselves according to their objectives (to
display their photovoltaic cells toward the sunomler to reload their batteries, to orientate their
instrument (video-camera, antenredc) toward a station based on Earth or toward sorherot
picosatellites). Currently, none picosatellite isnttolled with an accurate system of attitude
determination and control. The laboratory Amper@velved to develop such system. Applications
are numerous and concerns military and civilianeatp (to monitor ground activity, to relay
information about ground traffic, to observe climahangeetc) and some manufacturers would be
highly interested in such a system.

Mission :

This project requires to develop an efficient atté determination and contrcé. reliable, accurate
and robust. The project is hence discomposed in d$tmps: it is necessary to establish a reliable
model of the spatial environment, to choose the@pate sensors and actuators and to identify
their characteristics, to develop appropriate adnaws and finally to proceed to the integratidn o
the system in a picosatellite in order to realizg@otype.
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AW Attitude Determination Control for a picosatellite

Activities:

The models will be developed using Matlab/Simulamd should be sufficiently accurate to enable
the development of robust control laws. Concernimg sensors and the actuators, an exhaustive
state of the art has to be carried on. Due to it@sptellite size, a simple scale from classiclkiate

is not the unique solution, it could be interestindind inspiration from other technological field
(such as microrobotics, medical robotics, autongtivioengineeringetc). The adequate control
laws has to take into account the selected seasaorsctuators during their development. They will
be then integrated in the control lodpgafdware in the Loop Finally, all the development should
be integrated in a prototype to prove the efficieatthe attitude determination and control system.
Further validation will be possible once the prgpat will be validated on the ground.

Competences :

The applicant must have a PhD in the aeronautieshatronics or control engineering fields.
Expertise in the development of control laws anatmagonic systems will be highly appreciable.
Excellent practices in Matlab/Simulink and with agtion systems such as dSPACE, NI
instruments and/or Genesis are also required. Tdjeqh will gathered several researchers (assitant
professor, research engineer, master studentgshéw@pplicant needs to be autonomous to achieve
the study.

Application :
Application must include a brief vitae, a letter @dndidature and a letter of recommendation.
Application has to be sent by e-mailrtchard.moreau@insa-lyon.fr
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