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Introduction
The MicroMed prot Since 1953 Space acfivities haye developed from @ zero Euro business into a multi-billion Eurg business with many applications However, cost of access to space js high, spacecraft are prone to failure jn the hostile space
roducts that can | environment, and failyres come at high cost
P a Tradiﬁonally, Spacecraft are build to exact specifications for a particular mission, and units designed for that Mission could often pot be reused without major maodifications. Therafore during the Past years Space agencies such as < is
The clusters are SA and NASA already have taken steps towards reusing parts of 5 design. Examples are the Integral satellite, which reused part of the XMM Newtan design and Mars Express, which reuses hardware originally developed for Br
out b‘.l" one or two Rosetta_ In general space projects are large scale ang complex projects in which many aspects with significant uncertainty are tp he considered to make the right decision
The trend of spacecraft development is towards lighter, more intelligent Systems that achieve reduced total Mmission costs or adg Mare experiments as Payloads on a3 single spacecraft Also the number of missions i which formation
flying of two or more spacecraft js required, is éxpected to increase. Size and mass are key elements jn the caost of g Spacecraft's launich Micro spacecraft can offer the same functlonality at greatly reduced system and launch Costs
C I ustE rs thereby Patentially opening the Space market to a wider range of participants Using similar or identical micrg satellite busses a5 3 platform for missions with many different combinations of Payload instruments will keep up the
h gramme ¢ number of missiong a a high level at jess Costs,
The pro . -
given below. Am  The MisaT Cluster in MicroNed
. ; The MISAT Cluster [Cluster | of MicroNed therefare facuses on the development of a micro satellite. This forms a technically comprehensive, challen ing and interestin platform, permitting a broad rap e of experiments. This
he titles and go; g I J g
The ti approach provides opportunities for component and system (sensors and actuators) qualification, monitoring behavioyr in a space environment, and several autonomoys System experiments. ctures
. . At first instance, the MISAT research focuses on enabling technology for space based micrg systems, with an emphasis on lower mass, lower vg
1. Micro satellite ’ are focused gn development of 5 knowledge infrastructure of m;j

adaptability for ¢

ume, lower power ang enhanced flexibility and re-configurability. The Cluster activitios tact
and the application in & strenuous environment The robust systems that result wj
Codrdinator: Wi

Il find a large number of applications "o earth”.
satellite will estabiish a clear challenge able 1o att

Tact young research talent, and it forms an eye-caiching background for public relations
2 Smart microch The 4 Work Packages of the MISAT Cluster fntimetre
. =M .
will be designec I-A Satellite Bys
n'nting cross Dr ir. C.ym Verhosven (c;lm.verﬁoeven@rudefftn{} d
pl: = dir{a tor Ci This WP focusses on navigation and orientation Systems, RF pug communication, sengors and interfaces for the Space environment ang satellite docking systems. towards
oo - =
3 m |: I-B. Payloag System
= incl. MST Dr ir. B. Monna (b.monna@syse‘emaﬁb.ny
size Ej 't rH Topics of this yyp are: reconfigurable GPS, relative navigation, micracooler systems for the Space environment Position determination via accelerometer and gradiometer control, and microchannel interconnection System design,
grdinator: o
C“‘erﬂm ental -C. Spacecraft Architecture
4. Fun”mm Ir AR Bonnema (a.r.bonnema@fsa’space.nﬂ
sma i

This Wp focuses on the main micro satellite architectyral j
Coérdinator: [

ials, software system architecture for Mmodular systems, and smart power distribution systems.
I-D. Formation Flying System and Distribyted Sensor-Actuator Systems

Prof dr. ir JMA. Scherpen ﬂ'.m.a_scherpen@mg.nu

This WP focuses an solutions for

autonomous formation flying guidance and control for multiple satelljte constellations, myltj Sensors multi-satellites systems, micro-
modeling for contrgl of distributed systems.
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MISAT: A MICROSATTELITE COLONY
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s Autonomy

» Adaptivity

* Redundancy
* Optimality

* High accuracy
* Low power

* Low cost

¢ Design re-use
* Robust

* Large area

Bus system

Payload

Payload




Data Collecting
Swarm




Omnipresent

Indestructible

Self-deploying sensor network



OLFAR

Orbiting Low Frequency Antenna for Radio-astronomy

Radio telescope

Swarm
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Arecibo
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Moon orbit
30kHz-30MHz

Temperature

Frequency inGHz
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Delfi-C3
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Large angle and spectrometric coronagraph on SOHO
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Consumer electronics survives extreme space conditions
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Nano-SatIite: Delfi-C3

Still alive after nearly 9 years!
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Delfi-C3 Triton-1 FUNcube-1

2008 2013 2013

Science Industry Education
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Niche?

Cooperation
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http://upload.wikimedia.org/wikipedia/commons/7/7b/Luna-16.jpg

Spin-in!

Bulk market technology




Bulk market technology Space technology
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Bulk market technology enters space
Space has become “normal”

LEO is the place to be

New space systems

New (LEO) space companies

NANO SATELLITES P+ SIDE SEPARATION


https://www.youtube.com/watch?v=aYf_uyHQN5o&t=33s
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Orbiting Low Frequency ARray
10kHz-20MHz
To explore the Dark Ages
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Bulk market technology enters space
Space has become “normal”

LEO is the place to be

New space systems

New (LEO) space companies

| believe that this country should commit itself
to become big, by staying small,

and realize OLFAR at the moon,

Because that goal will serve to organize and
measure the best of our energies and skills.



http://www.ruimtevaart-nvr.nl/media/vk_1223/Website/Presentaties_evenementen/OLFAR_IAC2013.pdf

