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e-Tools for Radio-astronomy

ARTEMIX  
ALMA Archive Data Mining Experiment 

     YAFITS  
Distributed Quick Look Viewer



Outline

• An experiment for data mining the ALMA science Archive 


➡ ARTEMIX : a service to search and display ALMA 
data (on-line since 2018)


• A standalone Viewer inside web-browser 


➡ YAFITS : a distributed Quick-Look FITS Viewer 
(sitting on the data / no-install for the user)



For APEX and ALMA, only papers based 
(entirely or partly) on ESO time are included.

https://www.eso.org/sci/php/libraries/telbibstats/archive.php

https://almascience.eso.org/news/cycle-8-2021-proposal-submission-statistics
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ARTEMIX 
ALMA RemoTE MIning eXperiment



ARTEMIX  ALMA REMOTE MINING EXPERIMENT

Goals
(i) Search by products not by instrumental configuration 
(ii) Provide trans-project queries (ie famous sources) 
(iii) Have a rapid idea of the data content (fits files)

Means
(i)  ALMA observing configuration previews (meta-data) 
(ii)  ALMA cube previews (science products QA2)



1- Artemix
Sesame-resolver

AladinLite viewer

JPL / CDMS databases

Observed (metadata) vs  Imaged (FITS)

Filters



Context
(i) To stand just beyond what is provided by the Observatory 

Science Archive (not delivering data, not providing material for data 
reduction). —> Redirection to the Observatory Science Archive 

(ii) To use public meta-data and public fits data cubes 

(iii) Not to redo what already exist in the Observatory Archive Query 
tools (ie rapid metadata query by multi-filters) 

 —> To Provide a pilot study of remotely operated tools for quick look 
visualisations (regular discussions with F. Stoer, ie new ASA interface) 

—> Developed with new/flexible techno i.e. Serveur HTTP:NodeJS, 
Database:MongoDB; FITS server:python, dask multi-threads, openLayers..



ARTEMIX

New ALMA 
query 

interface 

2021

ARTEMIX 
interface 

2018

Quick Look  
 the FITS files 

2D, 3D 
On-line 

2018

Possible  
With CARTA 

2022



Local Archive
1. Completed up to 2016 (Full science data base in local) 

2. From 2017 and later : local copy of files < 2 Gb (more than 96% of the # of file but 
about 15% of the total size (scaled on 2016).

Download on-demand (for large files)



Download in progress

Already on-diskPython script for local download 
Link to ESO repository

Local Archive
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YAFITS 
Yet Another FITS viewer

Distributed Quick Look Viewer 
D-QLV



Local Viewer
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Remote Viewer

Send PNG and text
Install Docker image Data

Data

Data

Yafits

Yafits

Yafits
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Web-browser



Data

YaFITS server

Browser client
Browser client

Web browser client

Data

Yafits 
Browser+Query



Local / Remote
Remote

• Optimization on dedicated 
machines (load fits, 
calculations) 

• No need to download fits files 
on local disk (if many and from 
different projects) 

But 

• Delay for loading (11 MB/s at 
most) large file (> 10 GB) 

• Limited analysis

Local

• Large range of analysis tools 

But 

• Need to download all the fits 
files to be checked (even if no 
detection)  

• Speed limited by local 
computer performances and/or 
software optimization (for 
display) —> often need a local 
server



YAFITS

Display the data cube (2 images, 2 spectra) : 1 channel map, 1 moment 
map, 1 spectra extracted from a pixel, 1 spectra extracted from a spatial 
region (square). Interactive and self-consistent 

—> Based on GILDAS Mapping «  go view  ». Same functionalities 
implemented (frequency selection, region selection, integrated flux 
computation) 

—> Viewer implementation based on OpenLayers / Highcharts 
—> Interoperabilty

Goal : provide a quick look preview of the data cube content 



Other similar software tools
•A server-side visualization tool, which allows users to browse 

and manipulate the very large ALMA data cubes without having 
to download them to disk first : CARTA (Cube Analysis and 
Rendering Tool for Astronomy) 

•Japanese Virtual Observatory (JVO) science-ready ALMA 
images (JVO portal (http://jvo.nao.ac.jp/index-e.html) 

—> Use different implementations, different heuristics. New field but 
large potential of distributed (cloud-based) data inspection. Testbed 
for new methods. Room for several experiments

Context

http://jvo.nao.ac.jp/index-e.html


YAFITS
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YAFITS
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Optimized for large datasets (still Ok for > 10Gb) 
(fast load + pan and zoom) 

Use of server-side RAM memory 
Use of server CPUs 

http://artemix.obspm.fr/fits/visit/?relFITSFilePath=//2017/2017.1.01053.S/science_goal.uid___A001_X1288_Xf91/group.uid___A001_X1288_Xf92/member.uid___A001_X1288_Xf93/product/member.uid___A001_X1288_Xf93.HH_212_sci.spw18.cube.I.pbcor.fits


Effort to have a fluid interactivity for large images (2048 x 2048) and large 
spectra (120 000 channels) once loaded in memory (like locally)

128 x 128 x 120 709 3750 x 3750 x 100

YAFITS
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YAFITS Interop

• Export spectra / Images in dedicated external software 
• Immediate use on Desktop for further analysis
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YAFITS Spectro



 25ARTEMIX

YAFITS Spectro
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YAFITS Spectro



Export interactive parameters 
(and python-scripts, in dev)



YAFITS Help



YAFITS 2D

Help



YAFITS 2D



YAFITS 2D and 3D 
Gnomonic

NenuFAR



3696974

YAFITS 
Architecture, Technical aspects, Development environment,  Install

• Deployed inside Docker - No dependences - Easy configuration (PATH)

• Uses external libraries : Highcharts (spectra) and Openlayers (Images)

• Same as included in ARTEMIX but just need a file-system with FITS file

• Designed for radio-astronomy datacubes

• Tested with ALMA, NOEMA data, but also MUSE and SITELLE, 

https://yafits.obspm.fr/



3696974

YAFITS 
On GitLab



YAFITS 
Documentation for developers (in progress…) 

• Javadoc for javascript • Sphinx for python



1. Service on-line. Latest stable version 2018 http://artemix.obspm.fr —> Remote Quick-
Look access to ALMA science data products. 

2. Yafits : a Standalone version of the viewer : Yafits. Running inside Docker : simplified the 
installation procedure. No dependencies. Fast viewer based on Open Layers, 
interoperability via SAMP for spectra and images. Access to molecular databases via 
VAMDC. Overlay expected line frequencies 

3. Project : visualisation of IRAM Large Program database (2022) 

4. Project : Activités de prototypage "Visualization of SKA data with high volume of users and 
high amount of data »

Summary

Machine Learning for Radio-
Astronomy MINERVA (SKA data 
Challenge 2)  https://vm-
weblerma.obspm.fr/minerva/

More e-Tools

 

D. Cornu

Automated signal identification 

http://artemix.obspm.fr
mailto:artemix.lerma@obspm.fr


MINERVA !36

Machine Learning - SKA

(Call open)

Youtube Channel (Subscribe)

news.minerva@sympa.obspm.fr  https://www.youtube.com/channel/UCj-6wN4RoCktmIpxm6X3K1A/videos!36

MINERVA : Winner of the SDC2 ! (Cornu et al.) 

2020-2024 : MINERVA (MachINe lEarning for Radioastronomy at 
the obserVatoire de pAris) https://vm-lerma.obspm.fr/minerva/

YOLO on SDC1

LoTSS DR2

Identify and visualize the information in the data 

https://vm-weblerma.obspm.fr/minerva/
https://sympa.obspm.fr/wws/info/news.minerva
https://sympa.obspm.fr/wws/info/news.minerva
https://vm-lerma.obspm.fr/minerva/


https://astrotube.obspm.fr/w/3j9P8HP3rvc1WPEto76GGt

Demo

https://astrotube.obspm.fr/w/3j9P8HP3rvc1WPEto76GGt

