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Abstract

Nanolab Academy is a training program lead by CNBSFrench Space Agency. The aim is to train ugrdduate
students to space techniques through the makiagedl nanosatellite, from mission design to igktioperations.

Building on our first success (Eyesat 2019-2023g ®We currently developing Aerosat, a 3U CubeS#t wi
deployable solar arrays. It is based on a fligliven assembly of commercial and home-made equipmdint
technical positions in the project (System Enginekght Software developers, ground segment irttégn, and other)
are held by CNES interns.

We use the know-how acquired on those missionsdistaFrench universities and engineering schcesgding
their own nanosatellite project. Nanolab Acadenmgady supported several initiatives in the paseyrall were
academic successes, but not all of them were oceresich technical success. To address this issuswewed the
reasons why the projects were lacking reliabilityl proposed a new approach: bringing support biyetahg an
avionic kit that is identical to our internal projeAerosat. This CNES project is built on the poerg success of
Eyesat, taking advantage of flight-proven choiges$ design. This generic platform has been nameddS$&Ed it will
be used in five upcoming missions. On the grourgpmemt end, we offer building bricks to the upcomirmgdemic
projects: monitoring and control software, Flighfriamics software, ground station support from ttNES multi-
mission network. As for the flight hardware, théeimt is to offer generic solutions on which we havene expertise.

This paper will address the return of experiencé&gasat and past missions, the starting hypothesiderived
from this to design SEED and the implications & loa ground segment design and genericity.
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Acronyms/Abbreviations
3U 3-unit
ADCS Attitude Determination and Control System
AIT Assembly, Integration, Tests
AOS Acquisition Of Signal
CCsDs Consultative Committee for Space Data Systems
CNES Centre National d'Etudes Spatiales
EM Engineering Model
ENAC Ecole Nationale de I'Aviation Civile
FDIR Failure Detection, Isolation and Recovery
FDS Flight Dynamics Software
ISAE Institut Supérieur de I'Aéronautique et de I'Espace
LEO Low Earth Orbit
MUM MUIti Mission (ground stations network)
(O] Operating System
PFM Proto-Flight Model
PUS Packet Utilization Standard
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SCC Simple Control Center

SDR Software-Defined Radio

SEED Satellite Elements for EDucation
SEU Single-Event Upset

TTC Tracking, Telemetry and Command
UHF/VHF Ultra/Very High Frequency

VPN Virtual Private Network

1 Introduction

Space engineering requires very specific skill&€hEangineering discipline has its own variation whieomes on
working on a space project. If academic educatienegally prepares young professionals to carry gauteral
engineering tasks very well, some of the know-hpwcific to space systems can only be acquired kdtihds-on
training, on real tasks. It is true for many ottemgineering domains actually, and the rationalenfieandatory
internships just before graduation for young Freebineers.

In 2023, CNES, the French Space Agency, has pwali$B1 internship and 44 work-study placement sfberits
website [1]. Some of those were dedicated to theoldo Academy project. Indeed, each year 10 tat@dests are
selected to hold key positions on a space miskiatonly relies on their work. Students are given$ystem Engineer,
Thermal Engineer, AIT Lead, Mission Manager posisifor instance. CNES staff is involved only in tioeing these
students. We give them such responsibilities bexagstrust our young engineers-to-be and have dende in their
ability to carry out complex tasks, even beforarthetual carrier starts. We think this experiengéempower them
to design new systems, start new companies, cneatepportunities. It's our investment for the figtu

At Nanolab Academy, our students work on a 3U cabi@§ project, which is the backbone of our agivDuring
typically 6 months, they contribute to the projestesting their passion for space, and get predieaishings in return.
Even if we board scientific experiments on our aatethe real payload here is the educative vakld py such a
process. In our mission design, the prime systemirement is “Training”.

Until now, Nanolab Academy teachings to studentgehazeen focused on the space segment and its d&¥ggn
nevertheless addressed Space operations alreaity dloe lifetime of our first mission and would éiko go even
further, as there is no school which trains speaily for space control centers jobs. It is a ugigpportunity to carry
out real space operations with students on conatlieh is quite challenging by design.

Moreover, to multiply the number of students traimach year to space techniques, we rely on Acad8pace
Centers in France through joint cubesat missiompgo@unity is given to them to be offered hardwanethe-shelf
designs, expertise, launch opportunities and eveangl station support in the frame of a cooperatiith CNES,
through Nanolab Academy. Therefore, their budgetiser to close, and Nanolab Academy gets suppspreading
space engineering knowledge across all our natiendory.

Our first mission Eyesat, will be addressed inftret section of this paper: this will give the tieg to the next
section exposing what our current plans are irfrdmae of Aerosat and SEED new projects. Finally]vaeldress our
perspectives in the long shot before some closioigisv

2  Eyesat, the first success

Eyesat was initiated back in 2012, with one coljedhbve: train students on a real space projettintethem handle
every engineering aspect of it. The budget wastcained, and that was the main driver for choosinganosatellite
as the space segment of the mission. Another eddamas that a nanosatellite is compact enougke ssbembled and
tested on a table, whereas larger satellite negglosting equipment and larger facilities to be Hadd

2.1 Mission Concept

To be true to our commitment of training young pssfionals on a real space project, the missiomamilbe only
education. It had to have another purpose, a nmdsiel requirement, that would be declined in sgstequirements
and shaping the final design. In other words, weldiwt make a spacecraft just to make a space&attiacal light
survey was therefore selected as the prime sdienbifective of the mission. The payload to achithie mission was
based on a 3DPLUS camera, and a filter-wheel dedigy IUT Cachan.

* Zodiacal light is the sunlight scattered by intangtary dust concentrated around the eclipticgalan
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The final design for the space segment ended bp ®03U cubesat, shared equally in volume betweepayload
and the platform.

The platform was designed around CNES’ joint depelents with the French industry (Research and Taobg
CNES program). Steel Electroniqué&li;hanoon-board computer and Syrlink&VC31S-band transponder have since
then become best-sellers in the European spaceetmak well as th&nywaves’S-Band patch antennas [3]. The
electrical power generation, storage and distrifsutircuit board was an in-house development bgestts. The
overall avionics concept revolved around the idesiroplicity. On-board autonomy was ensured bynapdé strategy:
Falling back to sun pointing each time the battialfage was read below a low threshold. Basica#lig, spacecraft
would enter safe mode should anything affect thequdalance, hence the survivability of the spaafecr

Operations on ground would be shared between CNBESSAE facilities, with inter-operable topologigsg 1.).
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Fig. 1. Eyesat Ground Segment

Control and monitoring of the spacecraft were beied out using SCC — Simple Control Center, avsafe
developed by students. The Flight Dynamics solutias based on Celestia. Task automation has begedcaut
using server OS’ native features, such as crontab.

Operations were carried out on a “best-effort” bableaning there was no on-call service nor opanadutside
office hours. Eyesat was a demonstrator with nbredi@ability requirement. It was accepted the riuascould be lost
in the event of a contingency the on-board FDIRId@wt handle. There was no guaranteed continaiitsiground
monitoring. This unusual setting in the landscapspace operations actually comes from limited fogdof the
mission and work contract limitations specificgrterns that prevent them to work outside officeitso The budget
limit is actually a shared rationale with new spamhistries, that might choose similar strategiesut expenses.

This “office-hour” operations scheme is a poink&ep in mind to understand the full context of Eemnd-of-
life, later explained in this paper.

2.2 Flight Experience
2.2.1 From late 2019 to early 2023
Eyesat was launched on Decembel’ P®19 on a Soyuz rocket from French Guiana on &-dasin Sun-

Synchronous Orbit. From the start, the spacecedfabed very nicely, all systems showing good peréorce. During
the four first months, all was nominal and we coeNen capture some nice deep-sky pictures (Fig. 2).
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Fig. 2. The Lagoon Nebula (M8) imaged by Eyesadits CNES)

Quite early in the mission nevertheless, reactibeels’ performance started to degrade: a first Whetestuck 4
months in the mission, leading to patching thehtligoftware to perform control on the 3 remaininigeels. The
situation worsened in the following weeks rapidgning to a total blocking of each wheel, one by.dnethese
conditions, no fine pointing could be achieved, & spacecraft remained in safe mode for a whiléhis fallback
mode, it was actuating the magnetorquers only khege attitude control. Soon, the flight softwarasapatched to
achieved coarse pointing in nominal mode usingeaation wheel at all. Even with this change, therdific mission
could not resume. In these conditions, the degraetbrmance of the ADCS was not sufficient for tenitical
operations:

- It could not stabilize the spacecraft long enoughtfie camera to be exposed at a stable targatgithie

integration time. Such a faint phenomenon as zadliaght could not be imaged in these conditions.

- The X-band antenna could not be oriented with sigfffit accuracy to beam the images through thetbidata
downlink. This antenna had an aperture that reduine fine pointing system to work, in order tosgdahe
link budget.

On the other hand, all other subsystems perforreathrkably well. The S-Band data link proved itdelfbe
reliable, and the on-board computer reset itseBBh) detection only 4 times over the satellitetilifee (~46 months).
The power system has kept balance robustly urgivdry last days of the mission.

It was possible to achieve secondary technologibfctives. Indeed, we succeeded in imaging Eaith thie
camera, as the scene was much brighter and redu@efore shorter exposures.

With the X-band link being not usable such pictubere downlinked through S-Band. With a data streéonly
100 kbit/s available, it took between 20 and 30 eamication passes to downlink each single full yriet Those
efforts proved the payload was actually workingyveell — even in the very last days of the missidmere a last
picture was downlinked (Fig 3.)

Operations were at first carried out by CNES antHStudents and young professionals. As time palsgedew
projects were taking shape in CNES and we lookedudpport for operating Eyesat. The newly foundewmhpgany U-
Space joined us and helped us take care of Eyestid 3 last years of the mission. The resouriesated for this
were sufficient to keep the ground segment up, gime a decent operational response should the sgztenter
survival mode.

2.2.2  Orbit decay and end-of-life operations

During spring 2023, we started getting reports ftbin flight dynamics team that Eyesat’s orbit st@dto decay
significantly faster. The first projections showe® could expect reentry on the next year. Duringnrser, this
prediction moved even earlier, sometime end of same year. We had time to carry out some techrzdbgi
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experiments, such as trying to start the wheelsnagdth no luck) and taking a last picture of tBarth. The last
scheduled step was to passivate the spacecrafowenhber & as per the French space regulation.

Fig. 3. Last picture of Earth taken from Eyesaédits CNES)

The downlink of this picture has not been complestdce events unfolding late October caused thesion to
end abruptly.

The orbit decay led Eyesat eventually drift outgiteflight domain it was designed for: on Septenil#, Eyesat
altitude was 400 km and rapidly decreasing. Weediagxperimenting trouble on ground stations tolc&yesat signal
at the waiting point, at communication pass sfls was because transponder switch on commands nekrased
on-board later than the geometrical AOS of the gdostation. Indeed, the scheduling of these commad done in
advance, based on the Flight Dynamics computatieground, itself based on ground station data fppevious
passes (1-way Doppler and angular measurements}timb-constant of this feedback loop was rougfly at first.
But the orbit decay rate started to challengetthis-constant, and Eyesat was every day in theakkwad of where it
was expected from ground station perspective... istlransponder not yet on. The ground station tpainbeing
automated on its carrier detection; it was ineffecat the first moments of each com pass.

To mitigate this effect. It was decided to doultle taily passes count (making it 4) to lower theSHBop time
constant, and anticipate each transponder switdlo-areke sure Eyesat would be broadcasting a cavhien raising
over the horizon from the supporting ground stafienspective. This made a huge dent in the powegédiuof the
spacecraft, but from the recent readings, it wildslieved to be balanced, at least until thepse season’s start.

On the morning of October T9the health checks on Eyesat went green onenast This was the last time support
was active on ground (the subsequent passes waeea in the evening, outside office hours). The day was a
day off for all teams, and happened to be a Frid@nsequently, Eyesat would not be monitored dutimge
consecutive days, and would rely on automated r&tiaken by the space and ground segments onlghvidithe
operational concept baseline.

On October 20, A few last frames were received by the supporgjraund station of Aussaguel near Toulouse,
all other passes having yield no signal from thacepraft. Back on Monday morning, operational teaorcluded
the spacecraft had entered safe mode sometime @6t on low voltage detection on the battery. This tessed
the TTC subsystem to enter the beacon mode, whipbwer-intensive. One frame of that beacon had bbserved
on the 2@. Even if the last readings showed the batteryssedire at that time on the brink of total depletiom there
was little hope to recover the spacecraft, somenconications attempts were made during that weekth wd
success.

It turned out the eclipses had started on the hastyday of the previous week. Busy with other saglperational
teams did not realize the eclipse season startdvoole forward due to the decay in altitude.

Eyesat reentered the Earth’s atmosphere on Noveh®#5e2023.
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2.3 Lessons Learnt and Legacy

We estimate around 250 students have contributEgeseat, which makes the mission a huge succesgand of
its prime objective: training. Young people thavdavorked as interns on this mission are now skilegineers, and
even successful businessmen. This glowing sucasdilt their confidence in their skills and thetarted their
carrier rocket-fast. Most of our former studengststheir career in the Space Industry, or in Aardits (Fig. 4). Three
of our former interns have founded U-Space, a complzat designs and builds nanosatellites for thestomers. We
are very proud at Nanolab Academy to have beenopéneir inspiring journey.

CNES

15%
Airbus

Thales

Defence

Others
13%

15%

Fig. 4. Results of a survey on the current jobfotmer students are now on
(march 2025, among students that have carriedroitternship in the past five years at Nanolab Acay).

The project took 8 years from project kick-off &mhch. Obviously, this is not the pace of an indgalgbroject. It's
much slower because it is driven by the educatalaesof the process. We had to manage hand-oveebatnew
students every 6-month, facing the challenge ofdinig them up to speed very fast. As the projeesgdoser and
closer from launch, there is more and more infoiomato pass, making these hand-overs longer argtloidaving a
tidy and synthetic documentation is key to copénliis challenge.

System-wise, the main lesson learnt was the ne@dmé&menting a power saving mode to cut off TT@dum,
should the battery hit critical low level.

The last year of operation of Eyesat was the yeanew flock of ground stations (5.5 m S-Band di@mantennas)
started to integrate the CNES ground station géoygsat was the perfect object to perform qualifice of the first
MiniMUM ground station: There was no pressure ol kRvailability, so any test could be carried oithvmo impact.
It is indeed very convenient to have such a missith a best-effort requirement in quality of seei In the end the
ground station support was flawless, even duringuialification phase.

Eyesat very low orbit at its end of life helpedttifight domains never tested before with the gstations, and
gain some experience on that.

All'in all, the main lesson learnt was that sucbjgcts driven by students had great potentialirtiéd out to be an
educative mission only the national agency coudd lédaving young motivated and skilled engineeisng common
benefit for our industries and labs. Thereforas i role CNES is expected to hold in France. W thagive this
outstanding success a follow-up.

3  Aerosat and SEED

3.1 Aerosat Mission Overview

During Eyesat operations, it was decided to stastteer nanosatellite project in-house, to contitougain students
to space techniques. The new mission would be &-payload carrier, building on the strong poinf&gesat. The
new mission was named Aerosat (Fig. 5).

Obviously, Eyesat design was very good. So we @ecid keep the Cubesat 3U form factor, and the RC10

assembly architecture. The platform design was tadafp cope with obsolescence: the S-band trangppmaot
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available on the market anymore, was replaceditgitiew iteration, from the same manufacturer. feleal interfaces
and operability remains the same. The volume was ewmaller, which gave room to accommodate morépdy
The four reaction wheels were replaced by a simpleel, that would provide only attitude controffsiss. Given the
payload selected would not require a fine pointiagability, this choice was simple to make.

GlowRIA

LOAC

DREAM
ERS .

pBalance

Resistak

' 'S
SEED platform ‘

Fig. 5. Aerosat, Nanolab Academy students’ curpeafect

Make or buy decision were made on the educativeeval making an equipment from scratch versushiditiaof
on-the-shelf industrial nanosatellite componentndt, it was decided to in-house design our ownepaligtribution
and conditioning units. We had experience on poelectronics, so that was considered to be whereowt tutor
students in electronic at best. On Aerosat, tharspanels, power board and battery are an in-hdasgn. The
specificity of the mission lead us to develop ownamechanical parts and hinges. On the other hthedon-board
computer, the S-Band transponder and the magnetolmards are the same commercial products thaByfesat.
Flight Software is 100% developed in CNES, by inser

Seven payloads are boarding Aerosat:

- LOAC, a laser-based aerosol counter which eleateohave to be qualified in orbit before deployment

planetary atmosphere in-situ mission for Mars oni&e

- DREAM, a High-energy patrticle detector [4]

- GlowRIA, an optical-fiber-based dosimeter

- Microbalance, a contaminant detector

- ERS, to study Earth infrared radiative propertesit UVSQ-SAT NG [5])

- Resistack, an atomic-oxygen detector

- SESAM, a machine-learning engine to detect incomimdpoard failure weak signals.

The spacecraft will be ready for launch in 2026.

3.2 SEED, a common avionics

Nanolab Academy spends over 75% of its budgetlfmAeademic Space Centers in France. Engineerihg@@s,
Universities and even research labs have set upnesnduring the past decade or two, and are ¢agebit their own
mission. We have an history of helping these Acad&pace Centers through the former JANUS progtanoking
back at the performance of this program, it corhes ¢ven if there were some glowing examples ofess; most of
the students’ spacecraft failed early in their ioissor didn’t make it to the launch pad. There mi@nly two reasons
for that, in our opinion:
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- Lack of technical support. Because these projeastttal control over the choice of the flight haede from
which they will build their nanosatellite, they tid to design their own PCBs or to buy equipmenESN
have no or little knowledge own. The choices wearg/\diverse, and we could not embrace the fulletgrof
them with the limited resources we had.

- Afocus on the payload, detrimental to the platfoatiability. This is especially true when a resdalab is
involved in the project. Platform engineering ig aaletail of a project, and a strong motivatioreiguired to
carry out a project with this task.

Consequently, for the next iteration of our supporicademic Space Center, we had to tackle tlebitly issue.
We could have provided ready-to-go platforms toAkademic Space Center, as some industries offéremarket,
but it would have nullified the technical trainimglue for students.

We had to find a trade-off between reliability, aradning value. We came up with the idea of prowha hardware
kit to the Academic Space Centers. From this kitytwould build their own spacecraft. The hardvselected to be
part of this kit would be the same as for Aeroadich would put us in a position to provide excetlechnical support.

On top of these two hardware platform kits (one EvMe PFM), CNES backs the project for finding anlgu
opportunity and support the mission with its grostetions for the first year in orbit, at not ctistthe university.

This is as well a very convenient way to supporademic Space Center without funding them dire®tlg.do not
fund the projects to close their budget, we areviging hardware and services that will ease thegetidSEED
objective is to enhance the academic space caxties bn the human resources needed to tutor tergtuefficiently.

3.3  Ground segment design

Aerosat Ground segment design inherits directlynfileyesat, with some evolutions, driven by the lasdearnt
and obsolescence.

The Flight Dynamics solution is now SIRIUS [6], AlIES software suite. This in order to merge effaith other
control centers in CNES using this solution. Byridpso, we ensure the mission will benefit from elpertise of our
Operation Directorate, which masters this tool.

The task automation engine is still in design aecision has not been made yet to re-use similantques as for
Eyesat (where everything was based on shell samtscrontab tasks).

For the space-to-ground link, we can count on CISEQUNd Station Network and its S-Band capacity. 3&me
interfaces as for Eyesat are foreseen. Muonall stations will be available to support the mission,a one-pass per
day scheme. We decided to use this frequency taardr(ot the very popular UHF/VHF radioham bandspupose.
As the objective is to train students to work foe industry, it makes sense to choose a profeddi@umency band
for the mission. This choice lead as well to usemdard CCSDS and PUS packets, which is a greataviayroduce
these standards to students.

The core of the ground segment will be SCC (Sin@atrol Center). This monitoring and control softevéas
been initially developed for Eyesat and has sujggdothe mission during four years. This softwar@asv jointly
developed and maintained by U-Space and CNES. Ggmesawill be carried out from our dedicated cohtimom
(Fig. 6), the same that has been used for Eyesiaydar of operations.

Fig. 6. Nanolab Academy Control Room

The idea behind SEED and providing Academic Spaa&ets technical resources extends as well torineng
segment. We offer free non-commercial license efrttonitoring and control software (Simple Contrein@r) and
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the Flight Dynamics suite (SIRIUS). We push a T@hantication solution that is easy to deploy yedrsg, stressing
the importance of securing the space-to-ground Ik top of that, we provide one year of S-bandugdostation
support to the sudents’ missions.

3.4  Students hands-on training

Space operations is not something one can leachabl. At best, our students had a 4-hour intrtmydecture
on it. It is then of great interest to train thedsnts holding key positions in a control centerjrty space operations,
on opportunities like Aerosat.

The most convenient way to do this is to reheamations on a simulator, during office hours. Tikigasy to
setup, at least for nominal scenarios. Every migsswen regular ones, operated by professiond] sthf on training
in simulation. Nevertheless, training does not tpete the same if there is no real deal at the &mdconsole training
on a simulator is fine, but it needs the perspeativa real flight to have a meaning. We need teastents on-console
as well, for real-time space operations.

For the regular mission phase, Eyesat has showwrigasible during office hours, provided a tradieho mission
reliability. Making student work on this phase &sg, nevertheless, it is not the most active plodske mission.
Consequently, educative value, even if real, istéich

Obviously, the Launch and Early Operation Phasakeigphase our student need to have their handasotie
emotional bond with the mission is built duringstiphase mainly. This is our students’ project &y tdeserve their
seat in the control center on launch day.

CNES has no experience yet in making interns wagktrshifts or on the week-end. Nevertheless, wedrte
come up with a way doing so, to offer our studhstttue experience of space operations. We areimgowith human
resources to find a way to enable them living thesgue moments on console.

4  Other projects and perspectives

One of the main drawback of working on a nanostggiroject and taking the time of making it wortm terms
of educational value - is that the project spanar @everal years. This is true for Eyesat, Aercsad, pretty much
every student spacecraft ever built. It's not sedent as such, but one has to put such long-tixpergence in
perspective with the academic life rhythm. Indestdglent involvement of such project rarely lastrawee year. Most
of them will not see the beginning and the encheffiroject, which are key events to build motivatid/e decided in
Nanolab Academy to offer other activities that dam lead in parallel (and even sometime synergizi¢h &
nanosatellite project. The last part of this papér expose some of them, and what they can bringhe Space
Operations training we can offer, at CNES and en€Eh Academic Space Centers.

4.1 UHF/VHF Ground station

A very popular asset in Academic Space Centerggi®and station you can afford and operate eaShg vast
majority of the Academic Space Center in FranceelfmWHF/VHF ground capability in radioham bandse®@hour
work-study trainee in CNES is designing and buiddame, to support complementary activities (AEROSAES S-
Band only, so this ground station is not desigaupport this mission). The process of making sustations yields
great academic value over radiofrequencies, SoéMafined Radio solutions, Station automation, I8tdracking
on ephemeris, Digital signal processing and deapdiantrol center interface design. With such attiVa station at
hand, a student can take the grasp on how timetreamsd is a LEO satellite communication pass. &leee already
a large set of orbiting spacecraft that broadcaskets in those bands, so the variety of availdbhta makes good
material for future educational events, even farmger audiences.

The station we build at CNES will as well suppoigliAltitude Ballons campaigns, which is the negtrp to
discuss.

4.2  High Altitude Balloons

A high altitude balloon mission is a totally affattle mission, even for Academic Space Centers akittost no
budget. Yet, there are great perks coming with $widlatives.

This kind of mission can be carried out in monften design to launch, which makes it very easgdgmommodate
in an academic year. It is a perfect exercise gttebnics and wireless communication [7]. The haititude
environment at 30 km provides negative temperatares an atmospheric pressure of ~1% of the osezlevel. Not
quite space yet, but still enough of relative vanlwand adverse temperatures to challenge home-niexteoaics.

On operational aspects, a High Altitude Balloonjgebis a gold mine: It is the perfect way to imtuge students
to negative chronology planning. It's as well theetexperience of launching a remote system — aalizing you
cannot fix it while in flight! Ground station asgecan be addressed with reception stations ansbder of the on-
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board transponder. Last but not least, recoveth@fgondola need team coordination. The grounébstatception
team has to give directions to the recovery teadrit@ them in the vicinity of the landing predani, updated in real-
time. There is so much to do in education on opmrat aspects with a High Altitude Balloon, thasktould be the
first project of every newly established space stuidhitiative.

We plan to support 5 Academic Space Center flighgsar with Nanolab Academy resources, rampingupis
needed, and get the according resources.

One of our interns coupled the use of our VHF/UkHisn with the high-altitude balloon activity. Hiesigned
the backend and frontend of a monitoring softw&ig.(7.) that can track signal from flights embetygihe Kiwi, an
emitter designed for educative balloon flightsnterfaces with the station’s SDR to decode Kiwinfres and display
the content on a nice-looking display. Thanks tovimdrk, our control center can support this addaiactivity, along
with UHF/VHF spacecraft communications, making éerosat control center truly multi-purposed.

12/69/2024 08:17:42 UTC

1670 m AMSL -5:3w/s

X Landing Quality:

Lat.: 43.38749° N % s
Lon.: 0.06062° W A )

Time: 11:14 Last frame: 21:08:40

43.3889° N 0.0587° W

Fig. 7. “KiwiLoc” Interface, as displayed on onetbhe main wall screens of the control room.

4.3  Perspectives

Nanolab Academy will close a loop in 2026, with gre of the initial funding plan. We will need toroe with a
new plan for the next years. That means both aininnal project, subsequent to Aerosat, and anethg to support
Academic Space Center activity, like we did withEEE

We think we have reached a point where supportihgrsingle nanosatellite initiatives in Academpage Center
makes no more additional value. One strong motimatif the Academic Space Center to fund a spageqins the
public relation’s potential of it. Having a spaca#tmwith the name of the university on it is viewas some kind of
achievement, demonstrating the university is ontheffew with the ability to carry out complex profs. Past this
first mission, this motivation fades out.

This view seems to be shared by French Universdigs Engineering schools: At least one initiatiedied
COMETES has started, federating several Academac&@enters around a single project. It's stilesalvspacecratft,
but unified in a constellation, which is a firsg¢gtto project collaboration on the same system.

We intend to follow and support that trend, by msipg another ambitious space project (differeninfr
COMETEYS), led by CNES. Every Academic Space Centarld be given a work package in accordance wih it
expertise domain and/or simple preference. Nanatatlemy would lead project and system aspects. &uaission
has not yet been selected, but obviously we woale tio focus on topics dear to students.

5  Conclusion

Nanolab Academy has one goal: offer opportunitiesttidents to develop their skills in space teahesg We
believe it is crucial to let them face the real lldreges by letting them lead every key aspect space mission,
including operations. For us at CNES, it is theppéuwal seek of balance between a mission thaligble enough and
the liberty to experiment and try things that mifdit. We want them to be prepared to the industoywe turn to
professional solutions, that sometimes comes alrpadkaged. There are trade-offs to make to keemtlademic
value in a domain where you could just buy everytszn and assemble them. We want our young enginie
experience the lab and the tools because theieataknowledge is overwhelmingly made of abstractoepts and
numerical simulations.

SpaceOps-2025, ID # 192 Page 10 of 11



18" International Conference on Space Operations, MahtCanada, 26 - 30 May 2025.
“Copyright ©2025 by Centre National d’Etudes Sakts (CNES). Published by the Canadian Space Ag&®4) on behalf of SpaceOps, with
permission and released to the CSA to publishlifoehs.”

Nanolab Academy heavily relies on CNES expertsdrious technical domains: they tutor students dheir
internship. We could not teach as much withoutrteapport. They actually like to spend some timeNamolab
Academy related topics, because working with sttedlsnmind refreshing, and help them zoom out ftbeir other
day-to-day duties. It's a great source of motivatiathin the agency.

We cannot do much difference alone: that’'s why pantnership with Academic Space Centers is cru@at.
SEED platform is declined in various ways by studeal over France, and it's a pleasure to see theke this
platform theirs. It builds a community that will pefully last for the years to come.

Nanolab Academy is an initiative only a governmeatgency could lead: by taking the time and moreirdin
the next generation, we invest in our future. Thuelents we have trained will build space systentebéan ours,
start successful companies, explore space as hefgre. Our only role is to pass over to them tléstand knowledge.
It's not a matter of letting them the floor onlythetting them the sky as well.
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