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121 operational instruments
(Canada, Alaska, Greenland, 
Antarctica) 

+55k active real-time data streams

1.1PB of data (+800 million files)
growing at ~100TB/yr 

285 virtual machines across 
5 data centres in 3 countries 

+122,000 public users 
+1800 scientific users (last 12m)

4 external partners with active
data integrations

Space Remote Sensing Open Science Platform



What does it mean to operate an instrument in the field?

Autonomous 
Instrumentation/Sensors

RT monitoring infrastructure 

Research Data Recovery

Validation and Archive

RT Data Products
Metadata Standards

Metadata Standards

Calibration and 
Characterization

Data Discovery and Access

Data Utilization/Tooling and 
Documentation



PyAuroraX – where it fits in
• A component of the AuroraX Data Platform
• Data access and analysis support for All-Sky Imager (ASI) data

• THEMIS ASI
• SMILE ASI (THEMIS full-colour replacement)  **NEW**
• TREx RGB
• TREx NIR
• TREx Blueline
• TREx Spectrograph
• REGO (redline imagers)

• AuroraX Data Platform includes:
• Conjunction and ephemeris search engine, including ML-enhanced integrations
• Data access and analysis support libraries (PyAuroraX, IDL-AuroraX)
• Web visualizations and summary data browsing tools

• All libraries we provide are core components of our operations, allowing 
development and support to continue as long as the instruments collect data.
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PyAuroraX – what can it do?
• Download and read ASI data (L0 raw, L1+ summary)
• Provides common analysis functions, meanwhile exposing the data to 

the users to enable complex analysis, and empower new processing 
techniques/ideas.
• Perform conjunction and ephemeris searches
• Filter searches using cloud and auroral type ML models
• Utilize the TREx Auroral Transport Model (ATM)
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TREx ATM



PyUCRio
IDL-UCRio

Python and IDL libraries for working with the UCalgary 
Riometer data (NORSTAR Riometers, SWAN Hyper-Spectral 
Riometers)
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data.phys.ucalgary.ca

• Open Data Platform Landing Page (https://data.phys.ucalgary.ca)
• Data Portal (https://data-portal.phys.ucalgary.ca) 
• Swarm-Aurora (https://swarm-aurora.com)
• AuroraX Data Platform (https://aurorax.space)
• PyAuroraX, IDL-AuroraX, PyUCRio, IDL-UCRio
• SPEDAS (for THEMIS and REGO only)



23 RGB ASI 
8   SPECT
16 RED ASI
27 MAG (fluxgate)
27 GNSS (total)
27 RIO (hyperspectral)
6   FPI 

134 sensors across 27 sitesGDC-Ground (Canada)
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