
ResultsandDiscussion

Introduction

EUREF 2019 Symposium

Tallinn, May 22 to May 24, 2019

COMPARISONOFTHE REGIONALSOLUTIONS

USINGGPS AND GALILEO

Andrzej Araszkiewicz, Damian Kiliszek     Military University of  Technology, Warsaw

System GPS Galileo

Frequencies L1, L2 E1, E5a

Observations Ionosphere-free code and phase combination

Cutoff  elevations 10 deg.

Orbits CODE MGEX

Transmitter PCC igs14.atx

Receiver PCC individual calibration from epncb.atxdata sets and igs14.atx

Troposphere delay VMF1, 1-hourly ZTD and 24-hourly gradients

Clock errors estimated

EOP IERS2010

Tide displacements IERS2010, FES2004

Attitude model Koubaõseclipse routine (Feb. 2017)

Earth radiation BERNE

EPN stations used in this study

Our analysiscoverall stationsprovidedat leastboth GPSandGalileodatain

2018. During this periodthe numberof EPNstationsprovidingRinex3 data

with Galileoobservationsincreasedfrom 136at beginningof yearto 181at

endof year. We divideentirenetwork to subnetworks,excactlythe samefor

GPSand Galileosolutions. Then we generatedaily solutionsindependently

for eachsystem.

Below are the resultsof comparingthem. We focusedon the ambiguities

resolutionsandcoordinates(internalrepeatabilitiesandcrossagreement).

Repeatabilityof coordinatesin 2018for Galileo

solutionwasonly 10% worsethantheoneobtained

from GPS. Mostlyfor Upcomponent.

Our analysisshowedthat todayambiguityresolutionfor GPSand

Galileoison thesamelevel. In thefirsthalf of theyear2018Galileo

lookeda little worsefor ănarrow-laneó(NL) combination,but for

ăwide-laneó(WL) Galileosometimesit isevenbetterthanGPS.

UsingG02insteadof E05valuesfor modellingPhaseCentre

Corrections(PCCs)is the practicedapproachthat emerges

from currentcapabilities. EspeciallywheretodayE05values

areavailableonly for 18 from among138antennamodels

(valid for year 2018). In case of available individual

calibrationsprovidedby IGG, Univ. Bonnonecanseethat

there are significantand systematicdifferencesin PCCs

(dPCCs)betweenG02andE05.

However, our resultsshowedthat usingproper(E01andE05) corrections

for Galileoobservationsdo not increasethe overall agreementwith the

GPSsolutions. On thecontrary,for testperiod(GPSweeks2000-2002) G02

valuesgive better agreementin Up componentwith the GPSsolutions.

Only at POTS00DEU stationG02valuescausehorizontalbias(confirmed

alsousingPPP),whichcamefrom theazimuthalasymmetryin dPCC(5).

Moreanalysesandsamplesareneededto explainthisissue.

The mean differencesin Up component

betweenPhaseCentreOffsets(E05andG02) is

4.9mm andvaryfrom -0.6mm to 9.8mm.

This fact should not be ignored!

We seealsoa clear3cpy term in Helmert Transformation

ParametersbetweenGPSand Galileosolutions. It is also

visible in the time seriesof coordinatedifferences(e.g.

VARS00NOR).

Over the year we do not see any systematicdifferencesin horizontal

component. Only few individualstationsexhibitsignificantbiases. Themost

interestingandworryingthingsoccurin verticalcomponent,whereweseea

large(severalmm)differencesbetweenGPSandGalileo.
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