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2024 Local Chapter Activity Report

Prof. Kamel BESBES 

Unisec Tunisia



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
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Unisec Tunisia launched Since Dec-2013,

Objectives:

✓ Promotion of  National and International projects 

✓ Working on Fundraising and Project Support

✓ Promotion of  the alliance

✓ Organization of  events

✓ Communication and dissemination

✓ Promotion of  International Cooperation 

What is UNISIEC Tunisia?
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New partners



Trends on space technologies

Big Bang & Space environments

Space mechanics

Satellite engineering methods

Satellite communication

Space positioning systems GNSS

Earth Observation & remote sensing

Promoting courses on space and satellite technologies
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Fabrication & Application of CubeSats in Tunisia

FACT

➢ Researchers: 9

➢ Engineers: 3

➢ Grad Students: 13

➢ Undergrad Students: 15

Development of Cubesat Fabrication and Test facilities
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FACT: CubeSat Cleanroom Mounting Facility

Main Specifications:
▪ ISO 6 /Class 1000 
▪ Work zone (12m2): 3m x 4m 

x 2.4m 
▪ 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 

7
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FACT : CubeSat Thermal testing Facility
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Thermal vacuum testing 
chamber:

• Shape: Stainless steel Cylinder

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

• Temperature range: -20C to +50C

• Temperature change rate: ±1C per 
minute

• Vacuum pressure: 10-4 Pa

Vacuum chamber

Pumping System
Chiller

Cold plate
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FACT : MAGNETIC Testing Facilities

▪ Helmholtz Cage: Earth 
magnetic field emulation

➢ Dimensions: 45cm x 
45cm x 45cm: 1U 
CubeSat testing

➢ Aluminum frame

➢ Magnetic field strength: 
±100µT on each axis

➢ Precise magnetic field 
control through the GUI

9

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

➢ Three-axis magnetometer

➢ Three-axis gyroscope

➢ Three-axis accelerometer

➢ WiFi data transmission to GUI
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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

10
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SDR based communication CubeSat system

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

• Stores the received data onboard

• Forwards the data to a ground station

Hassayoun, S., Lahouar, S., Besbes, K.: SDR Bridge for a Secure Wireless Sensor Network (WSN), Proceedings 
of 2020 IEEE International Conference on Design & Test of Integrated Micro & Nano-Systems, June 2020, 
Salem Hassayoun, ENIM 2020, PhD thesis 

11

Planar meander line antenna for UHF CubeSat communication:

430MHz, 920 MHz, 5,75GHz

FACT-CRMN : RF Testing Facilities
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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

12
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Ground Segment for Space IoT : 

Gases and Water quality , 
Earth Observation,

MultiGNSS

13



Launchable CubeSat platform 

14

•Under test and acceptance

•Ready for programming

•To be launched

Final cubesat development :

•Aluminum Structure

•Onboard-Computer

•Electrical Power System (Solar panels, batteries, and 

power distribution)

•Attitude Determination and Control System

•UHF Communication System (435MHz to 436MHz)

The 1U platform includes:

•SDR based communication system

•Gaz sensors …

•Patch antenna

Payloads:

➢Researchers: 9

•Engineers: 3

•Grad Students: 10

•Undergrad Students: 11

Space technology team
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UNISEC Tunisia

Nov 2013

MICST 2014

March 2014

Conf :Tunisian Space 
Strategy

mars 2018

RNT SAMA Tunisia

Apr. 2020

Spacestar’22

Oct  2022

Spacesatr’23

Oct 2023

Spacestar’24

November 2024

Promoting national scientific events
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• COPUOS, Scientific and Technical Subcommittee, 61nd session

– Vienna, February 2024

• ITALY-AFRICA SPACE CONFERENCE, 

– Roma,  July 2024 

• IAC, 75th International Astronautics conference, 

– Milan October 2024

• WSF, World Space Forum UNOOSA 

– Bonn December 2024 

• Horizon Europe Committee program

– Brussels, 4 meetings and 6 Adhoc meetings

• 4th International Conference & Exhibition. Advanced Geospatial Science & 
Technology

– 22-24 October 2024. Tunis, Tunisia..

– Invited Conference: New Trends in GNSS Technologies and Applications
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Contribution to Tunisian SPACE policy

• CNEEA March 2024

• Steering committee member

Contribution to the drafting of  new Tunisian SPACE Law

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

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

Study day on perspectives on space development, 



Happy new year 2025 for
our International network 
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