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Objectives 

Development of embedded system software which can manage multiple 

communication channels in a modulable and power-efficient way based on 

FreeRTOS and STM32 boards. 

Methods | Experiences | Results  

The project started with some literature search on older Bachelor’s thesis, 

satellites communications and speed tests. Then, the hardware and the software 

were designed. 

 

The software is composed of a core structure which is fixed. The rest of the 

program is built around this structure. A digital twin is created for each 

communication channel. The last layer is the drivers for each communication. A 

config file using TOML syntax gives all the remaining information for the factory to 

build the software (connection used, priority, driver name, …) 

 

The result is an operating software entirely generated from the configuration file. 

Only the Ethernet and UART connections have been implemented. The drivers 

and relay board structure have also been implemented. 

There still is a lot of work for the SD card, drivers, speed tests, and future 

features. 
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This is the hardware used. You 
have the SD card, the STM32, the 
Swarm modem, and a breadboard 
with an I2C level converter from 
right to left. The last board (on the 
bottom) is the relay board. 
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This is a simple UML software view. 
You have the core, which is the 
controller. Around the core, you 
have a digital twin generated for 
each communication channel. And 
the last layer contains drivers. 
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