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o Obsolete programming languages and technologies.

o Sequential programming of complex systems.

o All subsystems, including RT hardware, controlled by the same sequential software.

o High degree of interdependence (high coupling) among subsystems.

Analysis of the state of the art related to the SLR software and hardware 
systems of  several stations has revealed common problems.

Issues in software and hardware

Our old station system also had these problems, which 
drastically reduced its operational and evolutionary capacity.



Issues in software and hardware

Bad practice: high coupling and low cohesion



The previous issues imply a series of consequences for SLR stations that 
should be solved to bring them to their maximum operational capacity.

o Hard maintenance of the whole SLR system.

o Difficult integration of new hardware components (lasers, optomechanics and other devices).

o Difficult integration of new software components (algorithms, debris compatibility, controllers, …).

o Low computational performance that also affects RT systems.

o Complex operation for non-advanced users.

Issues in software and hardware

Consequences and implications 



Issues in software and hardware

Good practice: low coupling and high cohesion



o Libre software and hardware (GNU GPLv3).

o User-friendly for operators, engineers and scientists.

o Adaptable and modular.

o Improved implementation of SLR algorithms.

o Prepared for ILRS and space debris tracking.

Degoras Project is a modern libre system designed to meet the main needs 
and tasks of any SLR station. Currently it is still under development.

The Project covers software and hardware development.

Degoras Project



o Software development under Qt5 framework.

o C++17, Python 3 and VHDL as main programming languages.

o Hardware based in Intel Cyclone V SX SoC (FPGA + ARM).

o ZeroMQ for communications and MongoDB for databases.

o Model-view-controller (MVC) software design pattern.

o System of interfaces and plugins.

System implementation

Some technologies and features



Interfaces and plugins: adaptability scenario

System implementation

SAN FERNANDO 
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SLR Software

Postprocessing Software

Other functionalities

Control Software

Management Software

Core

SLR RT Hardware

Functionalities within the scope



Software under development

SLR software

Management software

Control software

Other functionalities

Desktop GUI applications
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o Libre hardware (like all the Project).

o Gating accuracy of <10 ns in kHz systems.

o Fully configurable and modular.

o Communications over TCP/IP.

o GUI app plus an API for easy integration.

o It will be encapsulated in an external standard NIM module.

RT Hardware under development

Degoras Range Gate Generator (DRGG)

It uses CPF files internally to work and can operate as an independent 
subsystem without the need for complex integration or dedicated computer.

Intel Cyclone SoC V TSoM

Example of a standard 
NIM module.



RT Hardware under development

DRGG functional block diagram
Intel Cyclone V SoC

FPGA

ARM



o Continue working in the development of Degoras Project .

o Make the DRGG fully compatible with kHz systems and industrialize it.

o Include an automatic remote operation mode to the system.

o Test the software and hardware at other stations.

Long-term

o Automatic real-time global control of multiple SLR stations.

o Multistatic mode for the RGG.

Mid-term

Short-term

Aims of the project

Final idea



Our final idea

Aims of the project

REAL COLLABORATIVE AND AUTOMATIC GLOBAL NETWORK OF SLR STATIONS 

Automatic libre system adaptable to any SLR station.

Centralized and remote automatic control of multiple stations.

StandardizationStandardization Centralized controlAutomatic operation



Ángel Vera Herrera

Let’s get in touch!

( on behalf of the Degoras Team )

avera@roa.es

We are looking forward to collaborate with more stations !!

Currently collaborating with: 

• Julian Rodriguez from Zimmerwald 

Signal detection and new algorithms
( copypasted )
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