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Motivation

SKPOS* presents active geodetic controls of Slovakia

Aim of the GKU is to improve activity on the field of
georeference service providing

GKU decided to create independent tool for online
monitoring of SKPOS" network solution (SKPOS”
network RTK) quality and to provide its results to public

Task was succesfully solved by Diploma thesis (Karol
Smolik — GKU colleague)

http://monitoringskpos.gku.sk



http://monitoringskpos.gku.sk/

Requests of the GKU on the new tool

GKU (SKPOS* administrator) requests:

= Monitoring have to be done of whole Slovakia

= Monitoring have to automatic

= Results from monitoring have to be available to users

= If it will be possible, avoid to built too much monitor stations
= If it will be possible, avoid to use expensive software solutions



Tool design

Virtual solution (no real monitor stations)

Open source software RTKNAVI (part of RTKLib)
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Principle: RTKNAVI simulates rover (stand on the know point) which
connects to SKPOS* and computes baseline composed of VRS (rover =
FIX point) and SKPOS " reference station

Quality criteria: deviation between determined coordinates of SKPOS*
permanent station and reference coordinates of SKPOS " station.



Test points distribution

= Slovakia is divided into circle regions with SKPOS stations
In centres

= [esting points are in direction from centre: 3km, 11km or
20km

= Azimuth of testing baselines are: 0°, 45°, 90°, ..., 315°
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Test points altitudes

= SRTM is used for generating test points altitudes
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i est points selection

= Combination of distance and azimuth = 24 possibilities of test
points within one circle region

= Every locality tests one time per hour
= Random generation of azimuth/distance combination
= Length of one locality test: 2 minutes



Criteria quality output

Only fix solutions

Remote values elimination (Grubbs test)

Deviations computation: ellipsoidal coordinates average transformed
into topocentric coordinates

= Horizontal plane ne
= Vertical component u
Graphical output: chart of deviations
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Automatization

'+ |« |« | AutoHotkey

Automation. Hotkeys. Scripting.

= RTKNAVI is controlled by script tool AutoHotkey
= Processing is controlled by PHP script
= MySQL database

ﬁ Monitoring1

DATE TIME STATIOM DISTAMCE AWGLE LATITUDE LOMNGITUDE
20130411 14:00:21  JARO 13 225 48399138 17540874
2013-04-11 1403:42  SEDS 13 180 47878325 17607287
20130411 14:07:04  SKETH 3 0 48916970 18.032348
20130411 1410:25  SEMR 13 A5 483392352 17959952
20130411 141347 GEU4 3 225 48138021 17143393
2013-04-11 1417:08  SEMT 3 180 43055233  18.933630
20130411 14:20:30  KUZA 13 A5 439306023 18.612505
20130411 142351 SESE 23 0 42886337 1737312
20130411 142713 SENZ 13 180 47872657 18170138
20130411 1430:34  PEME 13 270 48622421 18164234
20130411 143356  BEYS 23 45 42.88R300 19372809
20130411 143718 SEPE 3 270 439115084 12.4033N5
20130411 14:40:33  SELY 3 A5 48232387 18.577020
2013-04-11 144401  WMOPZ 3 135 48353412 17.302452
20130411 1447:22  SESV 13 180 48457713 197122685 L
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User interface

Lokalita: GKU4 2013-03-05

OdchyTky [om]

GPS éas [hod]




i Verifying of virtual solution

= Hypothesis: Virtual solution data = real measurement?

= [est: comparison of results from virtual solution with real
monitor station data

* Reference station
* Monitor station
<«— Baseline



Verifying of virtual solution

= Length of test: 5 days
= Average values
= HZ position: 0.3 cm;
= V position: 1.7 cm

Values 777 777 777

Minimal value -3.2cm -1.7 cm -3.0 cm
Maximal value 2.3cm 2.7cm 4.7 cm
Average 0.3cm 0.3cm 1.7cm
Standard deviation 0.74 cm 0.99 cm 2.19cm

Mean error 0.09 cm 0.05cm 0.28 cm
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Verifying of virtual solution
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i First results - statistics

= Date: 1.7.2013 - 15.9.2013
= Over 46,000 values
= Statistics in table

Horizontal component Vertical component

ne U
Values 46,388 46,388
Maximal value 19.4 cm 19.3 cm
Average value 1.1 cm 2.3cm

Standard deviation 1.54 cm 2.90 cm



i Conclusion

Monitoring tool without need to built real monitor stations

Fully automated solution
Results available for users via web application

Provides important information about network solution quality
in particular regions in Slovakia

Introduction of monitoring = important step in service
improvement
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