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WHAT IS THE SWEPOS POST-PROCESSING

SERVICE?



• An online service for the estimation of high 

precision GNSS positions in SWEREF99 & 

ITRF20• Users – with subscription 

• GNSS measurement any where in Sweden

• Upload RINEX file via web

• Order calculations

• SWEPOS postprocessing service

• Validates user RINEX

The service was initially developed in the early 

2000s but was fully modernized in 2023-2024 (not 

renewed but rewritten from scratch). 

• Selects reference stations

• Bernese engine

• Anubis engine 

• GNSS calculations results and Data quality 

report via email

https://swepos.lantmateriet.se/



USER



• Mandatory

• Subscription to the postprocessing service

• GNSS measurement within Sweden

• Supported GNSS antenna

• GNSS data

• In RINEX (2.x, 3.x, 4.x)

• GPS/GLO/GAL

• GPS is mandatory

• Minimum 30-min data

• Maximum 2-days in one RINEX

• Data can date back to 1997-01-01

• Selection

• Service type

• Reference frame

• GNSS



SERVICE TYPES



• Coordinate calculations
• Ordinary Post Processing Service
• Project adapted Post Processing Service

• RINEX quality report
• SweposQC

270-km coastal railway between Umeå and Luleå. 

160-km long double-track railway between Järna and Linköping

The project adapted service replaced horizontal control network in the 

projects



PROCESSING SETTINGS



• SWEREF 99 coordinates calculation

• Bernese GNSS software, CODE products

• Coordinates of a new point relative to 6-8 

stations, considering station geometry, up to few 

hundreds of KMS, stations within 10-20 kms

• Two-frequency observation is a requirement

• Bernese Processing Settings

• STAR-based baseline from the new point

• Multi-GNSS (GPS+GLO+GAL)
• L3, L1

• Hourly troposphere parameters - VMF3, 

Troposphere parameters not always estimated

• 3 degrees cut-off

• 30s observation sampling 

• IGS20.atx antenna models

• ITRF20 solution fitted to SWEREF99 of SWEPOS 

stations with Helmert-transformation

• RINEX Quality report

• Anubis and Inhouse QC tool

GNSS processing follows latest EPN standard and guidlines



OVERVIEW





PASS

PASSWithWARNING

FAIL Ex. Invalid data format, single frequency, Kinematic data, 

far from project area e.t.c

Ex. Antenna translation, downsampling, time span 









SGM – Station Geometry Matrix 







SERVICE PERFORMACE



• Service accuracy

• 2-3 hours of data

• Horizontal 1-2cm

• Vertical 2-3cm

• 24-hour data, with chock 

ring antenna

• Horizontal 6mm

• Vertical 12mm

• Service speed

• Service runs on several 

servers in parallel

• Reduced queue time

• Priority rules

• Results in email in 8 -15 

minutes

• Realtime job status

• Limit values for result evaluation

• Ambiguity resolution > 30%

• Final fix solution RMS < 3mm

• Helmert RMS < 10mm

• Elevation cutoff test, Up difference < 30mm

• Data screening

• Fix vs float solutions

• Troposphere vs No troposphere



• Automated service monitoring, 

daily automatic job submission 

from monitoring stations

• Ensures servers are running

• Service is running

• Confirms GNSS products 

availability

• Long-term performance 

monitoring

Repeatability: 0.51 mm

Repeatability: 1.73 mm

Repeatability: 0.66 mm



SUMMARY OF IMPROVEMENTS IN THE CALCULATION 

SERVICE



• System architecture

• Configurability, Future proof concept, 

Modularized

• Improved user RINEX validation and error 

handling

• Calculations

• Bernese 5.2 to 5.4

• Transition from IGS14 to IGS20.ATX for 

antenna models

• Rinex 2.x to all RINEX versions

• RINEX 2.X, 3.X, 4.X

• Multi-GNSS capability

• GPS, GLONASS, Galileo, BeiDou

• GNSS support based on antenna calibration

• Improved reference network selection

• Rinex quality report – Anubis 

• RMS differences 

• Horizontal 2mm

• Vertical 6mm

• Coordinate differences

• Horizontal

• 92% < 5mm

• 66% <2mm

• Vertical

• 78% < 5mm

• 43% < 2mm

• Conclusion

• No significant 

coordinate differences 

(Smaller than service 

accuracy)

• Adding Galileo shows improvement, specially when station geometry was bad.

• GPS+Galileo gave better results compared to GPS+GLONASS



JOB STATISTICS





THANKS! WE ARE AVAILABLEAT…

WEBSITE www.lantmateriet.se

CONTACT www.lantmateriet.se/kontakt

PHONE 0771-63 63 63

LINKEDIN www.linkedin.com/company/lantmateriet

FACEBOOK www.facebook.com/lantmateriet

INSTAGRAM www.instagram.com/lantmateriet

http://www.lantmateriet.se/
http://www.lantmateriet.se/kontakt
http://www.linkedin.com/company/lantmateriet
http://www.facebook.com/lantmateriet
http://www.instagram.com/lantmateriet

