
GNSS data handling and the 
GeoRust rinex crate
Christian Brønnum-Hansen



Flow of GNSS data
• different data formats arrive at SDFI from 

Greenland, Faroe Islands, and Denmark
as well as commercial providers

• for Greenland the observation interval relies on 
the available data connection

• processed at our servers and distributed to 
- DTU
- dataforsyningen.dk
- EPN (EUREF Permanent GNSS Network)

• EPN guidelines for reference stations largely
sets the standard for outgoing data
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GORM
GNSS Operations, Register and Monitoring system

• old (read: thoroughly tested)

• developed in PERL

• relies on closed-source software
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Goals for data handling:
scalability and maintainability

• Python for maintainability

- concurrency (asyncio)

• containerized for easy deployment (Docker)

• central database (postgreSQL)

• open-source
- version control with git
- external dependencies
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Software dependencies for data processing
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Processing step Current software Open? OSS alternatives
(non-exhaustive list)

SBF to rinex (ver. 3) sbf2rin [1] ? (some projects)

decimate gfzrnx [2] BNC [4], GeoRust rinex [5]

gap analysis GORM GeoRust rinex

file splicing gfzrnx BNC, GeoRust rinex

quality check g-nut/anubis [3] BNC, GeoRust rinex

[1] https://www.septentrio.com/en/products/gps-gnss-receiver-software/rxtools
[2] https://gnss.gfz-potsdam.de/services/gfzrnx
[3] https://gnutsoftware.com/software/anubis/
[4] https://igs.bkg.bund.de/ntrip/bnc
[5] https://github.com/georust/rinex



What’s so great about Rust?

• The Rust ecosystem [2]

• Memory-safe

• High-performing
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developed in 2006
8 consecutive years: ”most admired programming language” [1]

statically typed
strict rules: ownership and borrowing

often comparable runtime to C++ [3]

faster to write? 

rustup for installation and updates
informative compiler (rustc) and a large standard library
package manager: Cargo

[1] https://survey.stackoverflow.co/2023/#section-admired-and-desired-programming-scripting-and-markup-languages
[2] https://google.github.io/comprehensive-rust/cargo/rust-ecosystem.html
[3] https://benchmarksgame-team.pages.debian.net/benchmarksgame/fastest/rust-gpp.html



The GeoRust ecosystem
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An ecosystem of geospatial tools and libraries written in Rust [1]

[1] https://georust.org



GeoRust rinex[1] operations: decimation and splicing
• splicing with gfzrnx ~23s

• with BNC ~45s

• with GeoRust ~7s

• GeoRust uses O(100) times more 
memory than gfzrnx when merging 24 
one-hour files

• decimation with gfzrnx ~1s

• with BNC ~15s

• with GeoRust ~3s

• GeoRust uses O(10) times more 
memory than gfzrnx
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switch to a stream-based approach desired

[1] GeoRust RINEX Team (2023), RINEX: analysis and processing (Apache-2/MIT), https://georust.org



GeoRust rinex operations: quality analysis
• aims for teqc-like quality check with support for new rinex formats [1]

• excerpts from GeoRust reports generated as html
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GeoRust rinex is (promising) work in progress

• promising with plenty functionality, but more work needed

• on-going development

• get involved?
- coding
- testing
- feature requests
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