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Data Processing Center: algorithms

• Based on ESO pipeline recipes

• Additional functionalities
• Automatic calibration treatment
• Data association rules/optimization, frame selection
• Links to adaptive optics telemetry data
• Links to atmospheric parameters 
• Links to SIMBAD for target identification

• Additional outputs dedicated to HC
• Level 2: S/N maps, contrast curves,…
• Level 3: companion information
• Possible dev/application of HC standard metrics

• Possible additional algorithms from community
(not necessarily available at the time of instrument delivery)

• Polarimetry
• PACO
• RDI

Algorithms
(instrument 
consortium 

recipes, validated
expert algorithms) 



RDI study examples based on large libraries and HC-DC

Stasevic et al. 2025

Optimizing reference library selection for reference-star 
differential imaging of pole-on disks woth SPHERE/IRDIS

See also: 

Juillard+ 2024: Combining reference-star and angular differential imaging for high contrast imaging
Bissot+ 2024: Characterizing the performance of the SPHERE exoplanet imager at the Very Large Telescope using deep learning 
Courtney-Barrer+ 2023: Empirical constral model for High-contrast imaging
Xie+ 2022: Reference-star differential imaging on SPHERE/IRDIS



Data Processing Center: facility

• Based on Grenoble University meso-center
• Storage (260To)

• HPC Processing

• 10+ years development
• Database structure for: data, executed processes, recipes

• Data access management (workspaces)

• Workflows, re-run capabilities, validation labels, data association rules



User Interface

• Data browse

• Data import

• Process browse

• Recipe launch

• Workflow launch

• Workspace management

• Recipe management

• Download scripts





Experimental API Access

• Reserved for advanced users for now

• Data browse

• Process browse

• JSON requests



Servers
Architecture

luke
dahu

sphere-dc
cobrex-dc

CIMENTHC-DC

luke54
luke63

data_ext 1 - 6

SUMMER

sphere-dc-dev

• SPHERE-DC server
• ESO Pipeline
• SPHERE Pipeline
• Local data cache
• Local workspace

• SPHERE-DC server
• ESO Pipeline
• SPHERE Pipeline
• Local data cache
• Local workspace

•OAR API
• SPHERE-DC grid
• ESO Pipeline
• SPHERE Pipeline

•Main data storage
• Remote workspace
• Shared files
• Performance graphs
• Thumbnails

• Local data cache
• Local workspace

Best-Effort:
•NFS data cache
•NFS workspace

bettiksphere-db

•Metadata DB

SPHERE Client



Software

• Languages

• Java (Client, server)

• Python (grid wrapper)

• SQL (metadata server)

• Python, C++, IDL/GDL, MatLab (scientific codes)

• Tools

• Tomcat (server)

• Maven (deployment)

• IntelliJ IDEA (development)

• Docker / Apptainer (server tools, grid runtime)

• Grafana (monitoring, reporting)

• Ansible (server deployment and management)



Virtual Observatory : What / Where / How ?

Discussions in progress :
• Public data produced by an automatic workflow : RAW vs. Only reduced

• Based on HC-DC, or Diva+ subset

• Graphical data : Aladin Sky Atlas

• Direct FITS file access via TAP

• VESPA for the exoplanets

DOI Implementation : discussions ongoing


