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FinnRef-network

§ Fundamental network of the 
national reference frame

§ Established 1994 (13 GPS), 
updated 2013 and 2018 (>50 
GNSS)

§ Part of Nordic network, four
stations in EPN and Metsähovi 
geodetic base station (global
network)

§ https://www.maanmittauslaitos.fi/tutkim
us/tutkimustoiminta/muut-tutkimus-ja-
mittausasemat/finnref-gnss-asemat



Jamming and Spoofing

Ships fooled in GPS spoofing 
attack suggest Russian 
cyberweapon
Position shifted over 30 km



FGI-GSRx software receiver
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FGI-GSRx

GPSGalileo BeiDou Glonass IRNSS§ FGI-GSRx is capable of offering a navigation solution
with:
§ Multi-GNSS performance evaluation in multiple

frequencies
§ Jamming detection and mitigation
§ Data fusion with sensor positioning
§ Also supports EGNOS
§ Open-source version: https://github.com/nlsfi/FGI-

GSRx

https://github.com/nlsfi/FGI-GSRx
https://github.com/nlsfi/FGI-GSRx
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GNSS-Finland -Service
Real time situational awarness on 
GNSS availlability
• Traffic light baseed map on GNSS 

availlability: 
Galileo, GPS, Glonass, BeiDou

• Based on FinnRef 24/7 monitoring

• Public service since 2021
https://gnss-finland.nls.fi

https://gnss-finland.nls.fi/


Forest harvesting automation



Automation in agriculture
RGB Mosaic

Vegetation
health

Surface
model

Farmer application
• Flight planning
• Data capture flight
• Data transfer to 

cloud service
• Processed data 

transfer to farmerFarmer controls process
• Selection of area of 

interest
• Scheduling tasks
• Decision makingApproximate costs
• Drone: 1000 – 2000 €
• Sensor: RGB/CIR: 500 €; 
• Service: 100 €/month
• Speed <1 day

Cloud service
• Image data processing, 

analysis, classificationhttps://www.dronedeploy.com/ Courtesy to Jere Kaivosoja, Luke8



Autonomous driving Research
Platform

Ford Mondeo Hybrid 2017

9

• Velodyne VLS-128 & 4 VLD-16 LiDAR installed on the roof of 
the vehicle 

• One monochrome and two RGB cameras inside the vehicle 
viewing forward

• One radar installed in the front of the vehicle and two rear 
side detection radars

• GNSS-IMU Measurement unit
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Conclusions
When digitalization and robotization proceeds we will be even more
dependent on availability of GNSS

• We need global GNSS performance monitoring and alerting
network
• international interference monitoring HUB, Crowdsourcing, privacy issues

• We need multiple PNT sources
• 5G, IMU, Radio, Sensor fusion, LEO PNT

• We need improved receiver and antenna technologies
• Multi constellation, multi frequency and complex signals



Advancing together


