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Motivation
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http://apps.agi.com/SatelliteViewer/

Satellites are around us
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The challenge - 1
S x Satellite
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I x Instrument
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D x Decoder
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T x Tool
=

???

Meteor-M1/M2, Electro-L1/L2, Lomonosov, ACE, SDO, 
DSCOVR, GOES 13/14/15/R …

MSGI, SKL, SPECTRA, BDRG, Elfin, 
IMISS, SHOK, Depron, Uffo …

decoding, post-processing, ordered/unordered execution, 
error checking, event monitoring …

C/C++, Fortran, Python, PHP, Javascripts, IDL, …
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The challenge - 2
• Different types of connection to data sources (HTTP(S), 

FTP(S), PPTP, IPSEC, IKEv2, etc.) 

• Data formats (binary, txt, csv, XML, JSON, CDF3/4, 
HDF4/5, fits, png, jpeg, etc.) 

• Data resolution, units and presentation 

• Hierarchy of onboard instruments and their data 
channels 

• Data validation and correctness
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The requirements
• Fully automatic 

• Adding a new satellite needs minimum coding effort 

• Support 3rd party apps execution (instrument specific 
data processing and post-processing) 

• Real-time monitoring and notification 

• Data access UI for scientists 

• API for developers
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Satellite Data 
Processing Framework
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SDPF features - 1
• Connecting to data sources 

• Downloading new data (recovery after interruptions) 

• Extracting instrument data (level-0) from the raw data 
(optional) 

• Processing level-0 data and producing level-1 data 

• Loading level-1 data to the database and calculating 
mean values 

• Moving all data to the storage (compression is optional)
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SDPF feature - 2
• Monitoring the data processing pipeline in real-

time 

• Creating reports of each run 

• User Interface for satellite operators 

• Customisable notification services for 3rd party 
applications 

• API for data access (RESTful + Direct)
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SDDS - an automated system created by 
SDPF at SINP MSU
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Software stack
• Python,  Javascript, Bash 

• JSON, PostgreSQL 

• Django, Node.js, Apache, RabbitMQ 

• React.js, Websocket/SockJS, STOMP 

• Telegram
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Current status
• Command line interface 

• HTTP(S), FTP(S), PPTP, IPSEC 

• libcurl, Python FTPLib, wget 

• Python, PHP, Javascript, Bash, Compiled binary decoders 

• Parameterised execution order 

• Postprocessing 

• Saving temporary stages
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Demonstration
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Live Monitor - all satellites
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Live Monitor - ACE
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Live Monitor - Electro-L2
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Run report
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Notification - email & Telegram
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REST API
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Python Library
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Current Status
• 2 years of operation 

• >10 GB of raw data / day 

• >13.9 TB of data (total) 

• 4 publications (3 Scopus)
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Conclusion
• A framework for automatic real-time satellite 

data processing 

• A real-time monitoring framework 

• UI for satellite operators 

• Notification & reports via e-mails & Telegram 

• API for data scientists and developers
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Thank you :)
Minh Duc Nguyen 

nguyendmitri@gmail.com 
conqueror@dec1.sinp.msu.ru 

Space Research Laboratory, SINP, MSU
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