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GUAIX Software Development



The development of common 
software in our group is 
centralized in our GitHub group:

https://github.com/guaix-ucm

Most of the code is Python, with 
relevant parts in C, C++ and 
Fortran.

Python packages are also 
released via PyPI and Conda-
Forge (also stored in Zenodo)

Software development

https://github.com/guaix-ucm
https://zenodo.org/communities/guaix-ucm/records?q=&l=list&p=1&s=10&sort=newest






Our group develops Data Reduction Pipelines (DRP) for several instruments.

For GTC:
• pyemir and megaradrp are the official pipelines of EMIR and MEGARA.
• In the case of FRIDA, we are currently developing the official pipeline fridadrp.
• The integration of the DRP with the GTC control system is provided by our package numina
• Other instruments such as MIRADAS are using the framework provided by numina.

Software development: Data reduction pipelines

For Calar Alto observatory:
• filabres is an automated pipeline for CAFOS, the camera at 2.2m telescope 
• tarsisdrp is currently in design stage, will be the DRP of the future Tarsis instrument at 3.5m telescope 

Usually not considered an astronomical instrument are DSLR cameras. 
As an ongoing effort, we are creating tools to process images obtained with such cameras in the context of 
light pollution:
• rgbloom computes magnitudes of Gaia DR3 stars in filters tailored for DSLR cameras.

https://github.com/guaix-ucm/pyemir
https://github.com/guaix-ucm/megaradrp
https://research.iac.es/proyecto/emir/
https://guaix.fis.ucm.es/megara/
https://www.gtc.iac.es/instruments/frida/frida.php
https://github.com/guaix-ucm/fridadrp
https://github.com/guaix-ucm/numina
https://www.gtc.iac.es/instruments/miradas/
https://github.com/guaix-ucm/filabres
https://github.com/guaix-ucm/rgbloom


The measurement of the sky 
brightness as a proxy of light 
pollution has been the task of the 
astronomers to monitor the light 
pollution.

Increasing light pollution is a threaten to 
astronomical observatories

Light pollution

The night sky brightness is one 
of the key parameters of the sky 
astronomical quality. 
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Light pollution can be 
measured in two 
complementary ways. 
From the surface using 
photometers and DSLR 
cameras.

From low orbit using 
satellite images.
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• TESS is a photometer designed by our group in the 
context of the Stars4all project.

• It monitors zenith sky brightness every night

• It is mounted inside a weatherproof enclosure 

• Only electricity and WIFI is needed.

• Extra features: Open data, hardware 
and software. MQTT protocol.

TESS night sky brightness 
photometry





Tesstractor is a SW to 
read data from TESS 
and SQM photometers 
via serial connection. 
Useful when no Wi-Fi is 
available



Agile and Cognitive Cloud edge Continuum management (https://ac3-project.eu/) is a project 
under the European Union's Horizon Europe Research and Innovation programme.

The AC3 project will employ an AI/ML algorithm to predict the use of resources (computing 
power, networking and Data, CECC) and microservices.

AC3 project

Our group oversees UseCase3: Deciphering the universe: 
processing hundreds of TBs of astronomy data, one of 
the proofs of concept of the project.

https://ac3-project.eu/


We plan to containerize 
specific analysis tools 
(Steckmap, pPXF, 
Starlight) and run them 
inside a K8s cluster.

The purpose is:
• To demonstrate the 

CECCM’s capabilities to 
deploy and run 
astronomical software

• To integrate scientific 
applications that will 
take advantage of 
cloud infrastructures


