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Presentation plan

UNISIEC Tunisia presentation

Promoting courses on space and satellite technologies

Development of Cubesat Fabrication and Test facilities

3rd SPACE STAR conference, November 2024

International Events




University Space Engineering Consortium TUNISI

What is UNISIEC Tunisia? UNISEC @

Unisec Tunisia launched Since Dec-2013,

Obijectives:

Promotion of National and International projects
Working on Fundraising and Project Support
Promotion of the alliance

Organization of events }
. . . . . Mission projects
Communication and dissemination & Architecture )
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Promoting courses on space and satellite technologies

Trends on space technologies

Big Bang & Space environments

Space mechanics

Satellite engineering methods

Satellite communication
Space positioning systems GNSS

Earth Observation & remote sensing
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Development of Cubesat Fabrication and Test facilities

Q@EFEACT
EECOLLABORA &%

Fabrication & Application of CubeSats in Tunisia

» Researchers: 9
» Engineers: 3
» Grad Students: 13
» Undergrad Students: 15
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Main Specifications:
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University Space Engineering Consortium TUNISIA
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FACT: CubeSat Cleanroom Mounting Facility

ISO 6 /Class 1000

Work zone (12m?): 3m x 4m
X2.4m

Modular, transportable Hard
Walls in plexiglass (5mm)
Self-supporting epoxy-
painted metallic Frame
Metallic, epoxy-painted
ceiling

4 Fan Filter Units (FFU)

composed of HEPA Filters,
pre-filters, and 3 fan speeds

ESD Floor
Anti-dust LED Lights

oY ,..
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University Space Engineering Consortium TUNISIA

FACT : CubeSat Thermal testing Facility UNISEC @

|
.
NEPAS TOUGHER

uuuuu

Thermal vacuum testing

chamber:

e Shape: Stainless steel Cylinder

e Size: 30cm x 45cm (can test from a
1U up to 6U CubeSats)

e Temperature range: -20C to +50C

e Temperature change rate: £1C per
minute

e Vacuum pressure: 10 Pa

0’ 09
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University Space Engineering Consortium TUNISIA

UNISEC @
FACT : MAGNETIC Testing Facilities

= Helmholtz Cage: Earth
magnetic field emulation

= ADCS : Attitude acquisition System with wireless
data transmission, autonomous power, and GUI:

. o )\' Three-axis magnetometer
> Dimensions: 45cm x &

45cm x 45cm: 1U

» Three-axis gyroscope
>

CubeSat testing Three-axis accelerometer
. » WIiFi data transmission to GUI
» Aluminum frame
» Magnetic field strength:

+100uT on each axis

» Precise magnetic field
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FACT : Electrical Power System Testing platform

= Solar panel simulator

» Generates power based on Solar radiation,
Temperature and number of cells

» Respects solar panel I-V curves

» Outputs: Panel voltage, current, and power
> Can be used to simulate different illumination scenarios |
» Controlled through a GUI

= Battery simulator:

» Automatically detects functioning mode:
Charging/Discharging

» Respects battery Charging/Discharging curves

» Outputs battery voltage, current, and capacity

» Can be used to simulate different power scenarios
» Controlled through a GUI

0’ 09
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University Space Engineering Consortium TUNISIA
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FACT-CRMN : RF Testing Facilities

SDR based communication CubeSat system

e Receives signals from multiple transmitters
working with different frequencies and
modulations.

e Stores the received data onboard
e Forwards the data to a ground station

Modified signal
(frequency,
LoRa modulation, LoRa
Modulation encryption, etc.) odulation
LoRa ypton, LoRa
Transceiver :> R l:D SR :> Transceiver
(¥ J
Y
Beacon SDR Bridge User

80
Planar meander line antenna for 1UHF CubeSat communication:
430MHz, 920 MHz, 5,75GHz n
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University Space Engineering Consortium TUNISIA

UNISEC Q"

Mechanical and 3D prototyping facilities

Objectives:

» Test the different subsystems of the
CubeSat

» Ensure their correct operation

1U CubeSat mechanical
structure prototype designed in-
house

Fabricated with a 3D printer

Can hold commercial or in-house
made subsystems

v.o
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Ground Segment for Space loT :

Gases and Water quality,
Earth Observation,
MultiGNSS

0’ 09
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Launchable CubeSat platform

Final cubesat development :

*Under test and acceptance
*Ready for programming

*To be launched

The 1U platform includes:

* Aluminum Structure
*Onboard-Computer

- Electrical Power System (Solar panels, batteries, and
power distribution)

+ Attitude Determination and Control System
«UHF Communication System (435MHz to 436MHz)

Payloads:

*SDR based communication system
*Gaz sensors -+

*Patch antenna

Space technology team

»Researchers: 9
*Engineers: 3

+Grad Students: 10
*Undergrad Students: 11

14
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. .. . Constellation of Pico-Satellites Small Satellite and Multi-Sensor Network for Real
A 160-pW, Ring Digitally Controlled Oscillator for Time Control and Analysis of Lakes

UHF/VHF Nano-satellites Broadcasting Tuners in for 3D Earth observation Surface Waters
90nm CMOS Process

NissenLAZREG', Kamel BESBES'™

"Microclectronics & Instrument: Lab: Faculty of Sciences of Monastir:
University of Monastir, Tunisia
*Centre for Rescarch in & (CRMN),
Sousse, T

v. el atn

MOM Capacitors
+Switches

GROUND SEGRmENT

Journsi of Circuits. Systems and Computers | Vol 26 No. 04, 1750055 2017 ' i ’ EMCSA) et kel of Al Compecs Silinet and A
An Enhanced Design of Multi-Band RF Band Pass : s S, @ 3
Filter Based on Tunable High-Q Active Inductor SR ‘ Water Quality Monitoring based on Small Satellite
for Nano-Satellite Applications TCChI]OlOgy
: — . . - N.Gallzh', 0. b. Bahri . N. Lazreg'. A Chaouch Kamel Besbes™
oo 101 Advances in Space Research ‘Microclectronic znd Iastrumentation Lsb “Centerfor Research on Microelectronics and
AnlL, S and SZ bands compllant LC ‘based DCO for Volume 61, Issue 4, 15 February 2018, Pages 1017-102¢ ¢ ‘Faculty of \:::;?\m of Monastir ;mmk:\ CRMN
tellit Mossst, Tamisia cuse. Tosisa

An L, S and S2 bands, compliant LC-based DCO for . X X
Amateur Nano-Satellite Applications Analysis and design of Cubesat constellation for the

Mediterranean south costal monitoring against
illegal immigration

Mizsen Lex B, Qs Ben Babri

" T —
ESAAT s
Prototype of the system with microcontroller board, However. the satellite carth cbservation systems pres
.. . . sensors and SDR module always gaps. The carth cbservation methods wsed for water
Smartphone-Based Telemedicine Supported by Pico- TR Tl i P = ot @ e o e
Satellite Constellation Registration and correction techniques in Cubesat
remote scnsing imagcﬁ Autonomous and In-situ Water Quality Monitoring

System for Real-World Applications

Didactic satellite based on Android platform for

space operation demonstration and development ABSTRACT
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Promoting national scientific events

Q Nov 2013 mars 2018 Oct 2022 November 2024

UNISEC Tunisia Conf :Tunisian Space

. Strategy
UNISEC @

Spacestar’22 Spacestar’24

SPACE STAR'22

} o)
Y SANA

MICST 2014 RNT SAMA Tunisia
March 2014 Apr. 2020 Oct 2023

. ”er
N/UNISEC:.cn:
Spacesatr’23
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The third edition of SPACE STAR Conference will be organized at INAT, and it will focus on :
'ﬂnMdSmeoohhAddrﬁnﬂnChlomoﬂmthh mnm&p&
SPACESTAR'24 will provide a platform for interdiscip y di: i 9 ge, and
collaboration, aiming to advance space usage in cm«gmg countries and beyond.
The conference covers the following space related topics:

« Space Science and Exploration

« Space Technology and Engineering

« Space Applications and Utilization

« Space Policy, Law, and Governance
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Wednesday, November 11, M024

Space Applications amed Earth Dbservation
3-00t2 B:30 Registration, INAT Conference Hall
Dpening Ceremony
3010 300 Deficizl opening: Miniter of Agricalsare, Water Recources and Ficheries, Tunisia [ President of IRESA [ INAT Gemeral Direcaor
930 -9:50 Conference Session [1):  Waber resources under the eye of satelliies
: [Dr Mzhrez ZRIBl, OMP Director, Dbservatoire de Mid-Pyrerses, France
Orzl Communication {1 Remote Sencing and Data Processing Chasir - Prof Zohes LIL| CHABAANE
Z KASSOUE, F. MAGHRES!, V. SIMCNEAUY, | Applicafion of high apalial and fempossl resdlsfion remole
B A C. BELLAKANIL V. LEDANTEC, Z LI | =ensing daim fo map cropping prcices in Merguelil plein
CHASARNE | Senfined-2VEMPS synergyh
- INAT-Green Team-Tunisia
K NELL F TRABELEL £ JIWA, A AGHA | A Hybnd Approach fo Grourdwaier Lewel Forecasiing:
350 11-40 EOO02 | KOUCHAK lnizgreing Ear Obzervefion and Mochine Learning in the
i . ESIM-Tunisia Medierdn Basin (Tuniziz)
M BARBOUCHI, E GHARER, W TOUKEER] H | Mapping and prediciing land wee change using remoie seming
EC-003 | BOUSMINA, M ANNABI H BAHRL, daier case study of Zaghouan
INAT-Turizia
2 BEN MAHMCUD, C OLFAC MASMOUDL, A | Cleasficafon of Time Senies Senindl Images Using
EQ-04 | BOUCHEARA, Comechufionsl Newral Mebworks
EMIG-Tunizia
119010 1130 Cofee Bresk.
Dl C ication (2} Earth O ard Water Management Chair: Prof Mehdi BEN MIMOUN
A CHAHEL M DRIDL Z WASSOUK, Z LLI | ideniicaion of food-wulnerable meess in the Mabeul region by
ECHI05 | CHABABNE, cpticl and radar resmoie 2erming
INAT-Green Team- Tunisis
3. PLIA, G FONTANELLL F. BAROML Z. | Synergy bebween opical and microweve seieliie daia oidendy
Eogns | CALOBCIA 5. PETTINATO, G. RAMAT, E | soricubur vegeiwdon persmeters and soil humidityin arid zones
11-3 1o 12:50 SANTIL L SANTURRI in Tuscary (Faly)
- i IFAC = Ch, Esly
M EHLIF, A CHAHBI BELLAKANI, M J | Esrly Estimafion and Zpafial Modefing of Cessal Yields and
Eo0T ESCORIHUELA, & 2 ALCAIDE, Z LI | Waler Peoducivity in Semi-Arid Region Using Machine Lesming
"t CHABARNE, and Seiclie-Bazed Drought Indices
INAT Green Team- Haly
Ecpps | ¥ GACHAR, T ABDELLATIF, Waier Loss Defeclion and Mapping Sysiem LUming Deep
STOHMRC-SERCOM - Tuniin Lesming ard Big Dats
12-50 to 14-15 Lemch
Conference Session [2) : Cariographie des emblavures cersalitres par teledetection en Tumisie centrale et mesures
14:45 to 1435 df'adaptation dans la gestion de "eas en agricukure
Prof Zohra Lii Chabazne, President IRESA
14:35 bo 1500 Conference Seccion [3): ED Based on the Thermal Infrared Arisotropy Measorements - The TRIZHNA MIESION
Jean Louis ROUJEAN, Directeur de Recherche CHRS, Toukssse, Framce
Ozl Communication (3 Remote Sencing. Mapping and Ma Chair: Prof O CHARFI MARRAKCHI
Eo-pog | EGRAIA TAEDELLAT LAAV-Eaielife dais integradon for foriny
ET0-MRC-EERCOM-Turizia
=010 W TALHAOUI, Femoiz serming for geological mapping and mineral re2ources inveniney|
15:00 to 1620 CHET Tunisiz
K MANSOUR, H AEDERRAHMEN Big geoapainl dain for smart and sustsinsble cfes
B T Tunisie
0012 AEFANE, bioddisation o cafopgaphe du rsgue de émsion hydague par
CMNCT Tunizia Fapplicaion des techniques géozpatisles
1620 o 16:50 Cofiee Breok.
Ozl Communication (4) Remote Serging Infrastracture and Applications Chair: Dr Zeineh KAZZOUK
Eo-p13 | FTRAEELEL Eximation des propiéiés des sobs par Muilisation de la 18#dttection et
CMCT Tunizis le= données =pecircrcopigues
=001 HEMAL Infr natiorale d'ink - higue {inig)
16:50 to 1750 EHCT Turise
T 2AHU CHAHED Role de la mecherche et la wobrizsion des résullnts danz e

EC0-015 | CNCT Tuniia développement des fechniques de ielédéiecion dams ke domaine de la

grwion, proteciion of smanagement Jy demiliee

M Al ERIKI, K BEN HOUIDH, Sairliir Observalion of Comsisl Changes in Tonbie: Addressing

EC-016

APEL Turisiz Surtminsble Development Challenges and Marine Bindiversity Coastsl

oY '
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Conference Sessions (4 Leveraging e Opportesities of Saiellie Navigation for e African Congrenial Sgerds- A
3900 1o %30 Prionity sectors based spproach,
Dir Aicha ALOL., SatNav-Africa Joint Programme Office, Senegal
Oral Communication [5]: GNSS and Space Signal Instrumentation Chair: Prof. Mounir MBNSOUR
Ao WANDA, Herber: NGEYA, Eridging gap: in the provision of high sccumecy posiloning
ST-001 | BATMAN-JPQ, Senegal =ervices on fhe Afican Cominent with Geliles High Accumcy
Senvice (HAT)
330 ta 1030
ST-002 | Moha FATHY, NEST Egypt Saielie elechicty ramminsion from space fo earh
sT.pog | Faien DUASA, RZKGA, Kamel BESEES Space quantum gravimetry
FEM-CRAIN - Tunisin
403 4o 10:50 Coffee Break
Oral Communication [8]: Space Technolkgy Kanosatelite Design amd Testing  Chair : Peo® Kamel BEZSES
eTo S LAHOUAR, W MANSOUR, K. BESBES, Lowy-cost fhermal vacuum besfing seiup for CubeSais
Lei-CRMN Tunisin
10-50-11:50 sTons | MMANSOUR, 5 LARGUAR, K BESEES, Afitude Determingdon of a CubeSat Based on MulS-sensor
Lisi-CEIN Torisi Dets Fusicn
ST N ZELFaNL, 5 LAHOUAR, K BESEES, Prirh smianra design for ranosrisiie communicstion
Uei-CRMN Torism
120040 12-80 Conference Seccion [3] Hew challenges on space explorstics: Lunar Environmient Monitorimg
} DOr Mzhdi BEMNA , RAZA & UKIVERSITY OF MARYLAND BALTIMORE. NASA LISA
12:80 to 14:00 Lerch
4001430 Conference Session [B]:  Staste of the art on transforming Space communication
DOir Walid MATHLOUTHL Head of the Future Metwarks and Spectrum Masagement division, [TU, Switzedand
Oral Communication (T): Space Engineering development (Chaair - Prof. Ahmed S1ALA
BENDJEDID R, SANOUSSI, T TCHANGOLE, O | The Ao A Schefion For The Fight Ageinet Climeie Change
ST-007 | BEMJELLOUN,
EL Fez, Marnocn
440 10 15-4 2 ENOUSE! ITITOUH, A HAMUEAL | TUN'Zat1, Educafionsl and spasa= promealion pragram
} 27008 | ALBOUCHI,
CET Turizis
2 ENOUSE] I TITOUHI, & HAMILAIL | CET scafian in #ie Geld of Space and Asranamy
ET-009 | ALBOUCHI,
CET-Tunisin
4610 4o 16:30 Coffee Break
Oral Communication [3): SPACE and 30G Chair - Prof. Imed Riadh FARAH
FRBENMOUSEA T EDIAS S PALIT, & Spece a2 & Global Commons to Alisin fhe UN Agends 2030: An
S0 | HAZRA, Afican Perpecie
! FLT Eanar-Tunisis
1630 10 17:30 HEALTL, ABEN LESES, ILAAIF, | SmerSOGTusiss: An Al and Femole Sensing Framewns fr
ET011 | FCHOUKH, MFARAH, |RL FARAH, | Advercing SDG in Tusizis
MSE Turisia
cTgqz | FOENMOUSSA O JCUN, Eriging Digid Diwides: Adde=sing Regulsiory Gaps in Seiciz
FLT B Manar-Turisia It Intzgrerion for Susteinsble Dewelopment in Tunisia
1730 10 18:00 Conference Session (7] : HERA asiervid mizsion for plaretary defence program,

Ramia TOUKABRL Satelite and launcher systems architect, ESA

© 2024 UNISEC-Global. All rights reserved.

Friday, November 15, 2024
Space Reguiations and Policies, Confemnce Co- Chair Prof Refaet CHAASOUN

ARTIFICIAL INTELLIGENCE AND 3PACE

25:00

Ky Bote | - Al %o e Rescue: Enhamcing Disaster Warnings with Tech Toals

o &2 D Biel JAMOUSEL and Dr Mariigus Kuglizch, MU Snitzedand

%n

Ky Kiote - Empawerineg Sustairable Development with Deep Learming and Earth Obsarvation

@4 | DR Dr. Mesrine Chehais - Bordemox INP

10

940t 10:30 .

Panel1: Al Factories program and Space applications
& DrMichel BOSCO, MAVIC, Belgim, Chair
&  Prof Ferdsows CHAABANE Sup Com, Tunisia
Prof imed Fliadh FARAH, NESM Direcior, Tunisia
=  Col Haythem EMAIL CNCT, Tunisi
& Prof Nessne CHEHATA, AGEQS, Tunisia

3= 1100 | Coffes Break

‘SPACE POLICY & CHALLENGES

1100 = 1130

Key Mote 3 - Space and Cooperation: A perfect match towards Sestairabilieg
Dir; Francesco LONGO, Head of the Exrth Obsarvaiion Office, kslian Space Agancy

13

Panel 2: A new frontier: Space policies, standards, markets and cooperation. organized by The AdWisers
& Tomas MATRAL = CED of The Adiiers Srelegic Advisory Group, Chair

Dr Mondher KHENFIR, Tunisia Affican Business Councl - Tuniss

Dr. Aicka ALOU, SATRAN Abics, Senegel

Cabming VIGNERON, Cen-Ceneles, Selsiom

Siefano LA TERRABELLA, European Union Commitzsion

D Mehai BENMA, PLANETARY SCIENTIST, WASA_ LISA

-1k 3

CHEEA, Celebrating 40 Years

123

Key note 4: CNEEA and Space Activities im Tunisia, What'next

wiLE Malek KOCHLEF, DG DCI MESRE

1245

Clesing Ceremony: Mimister of Higher Education and Scientific Research

w130 CHIEEA 40 anniversary censmaony

Chesing Lumch

Prof Knmel BESBES, CRMN Souzse Technopale
Prof Zohra LILI CHARAANE. INATHRESA
Prof Rafaei CHAABOUNI, ENIT

‘regram and Orgarization Commimes

Dir. Samar LAHOUAR, CRMN Soumse Tachropole

Dir. Zeined KSZ0LK, INAT

Prof. Mohamed Adel KALLALA AN WMercel Bourgeibe, ATIS
Prof. Mounr MANSOUR, MA Foundouk Jedid

Ing. Thouraya AHLI CHAHED, CNCT-Tunia

Ing. Wi TALHACUI, CNCT-Tunis

Prof. Nesrire CHEHATA AGECS

|EEE Shudent GRES-INAT

‘ommunication Team

Jemsher BOUKTHIR
Az MANSOLR

N L]
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Please put logo of your Local
Chapter into the slide master.

Jean Louis ROUJEAN,
Dr Mehrez ZRIBI, Research Director, CNRS, Prof Zohra LILI CHABAANE

Director, Observatoire Midi-Pyrénées President, IRESA - Tunisia

Toulouse, France
France

Dr Aicha ALOU Dr Mehdi BENNA Dr. Walid MATHLOUTHI Rania TOUKEBRI

Legal and economic Manager  Planetary Research Scientist, Head the Future Networks Satellite and launcher
Sat-Nav Senegal Goddard Space Flight Center and Spectrum Management Division ~ systems architect,
NASA-USA ITU -Switzerland ESA-Germany

Dr. Bilel JAMOUSSI Dr Karem CHOKMANI, Prof. Francesco LONGO Malek KOCHLEF
Chief of the Study Groups Dpt INRS University Quebec City, ~ Head of Earth Observation Division DG Int. Cooperation,
ITU - Switzerland Canada ISA ltaly MESRS, Tunisia

- oY '..
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University Space Engineering Consortium TUNISIA

International events in 2024 UNISEC@

* COPUOS, Scientific and Technical Subcommittee, 6179 session
— Vienna, February 2024

 ITALY-AFRICA SPACE CONFERENCE,
— Roma, July 2024

~
ITALY-AFRICA SPACE CONFERENCE
ROME 15-16 JULY 2084

* |AC, 75% International Astronautics conference,

— Milan October 2024 1: 75
* WSF, World Space Forum UNOOSA vs .
— Bonn December 2024 wonso
Horizon Europe o
* Horizon Europe Committee program == @
— Brussels, 4 meetings and 6 Adhoc meetings )

* 4t |nternational Conference & Exhibition. Advanced Geospatial Science &
Technology

— 22-24 October 2024. Tunis, Tunisia..
— Invited Conference: New Trends in GNSS Technologies and Applications

° ,.o
© 2024 UNISEC-Glabal. All rights reserved. ‘/"“ISEG GLOBAL
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University Space Engineering Consortium TUNISIA

UNISEC @
Contribution to Tunisian SPACE policy

sl  Contribution to the drafting of new Tunisian SPACE Law

e CNEEA March 2024
e Steering committee member

el  Study day on perspectives on space development,

e Tunisia Aviation School, Borj EL Amri, March 7, 2024

e Invited conference: Nanosatellites: goals and challenges in space exploration
and telecommunications

o' '.

© 2024 UNISEC-Global. All rights reserved. ““ISEGGLOBAL
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