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Abstract

In this presentationit is describedtheSãoPauloStateUniversityïUnesppreliminarycontributionto the

InternationalGNSSMonitoring andAssessment(IGMA) trial project. Unespcontributionsaregiven in

two approaches: Thefirst onewastowardsthePDOPcalculationandthedevelopmentof a methodology

to createtheñ.pdopòfiles. The secondapproachis related to the assessmentof the quality of the

broadcastnavigationmessagefrom Galileo andGPScomparedto the final InternationalGNSSService

(IGS) ephemerisandbetweenUnespresultsandotheranalyzescenter.

.
PDOP

PDOP(position dilution of precision)describesthe contribution on the error causedby the relative

positionof theGNSSsatellites. Fromtheobserverôspoint of view, if thesatellitesarespreadapartin the

sky, then the GNSSreceiverhasa goodPDOP,howeverif the satellitesarephysicallyclosetogether,

thenyouhavepoorPDOP. This reducesthequalityof yourGNSSpositioning.

Ephemeris

Each GNSS satellite includes ephemerisdata in the signal it transmits. This comprisesa set of

parametersthat can be usedto computethe position of a the satellite at a specific time, and hence

describesthepaththesatelliteis following asit orbitstheEarth.

The ephemerisdataareonly valid for a limited period time (a few hoursor less). Therefore,to up-to-

datetheephemerisdatais neededto minimizeerrorsthatresultfrom thevariationsin asatellite'sorbit.

Methodology

For PDOPa tool calledUNESPDOPwascreated.

Using broadcastmessagePDOP was calculated

for GPSandGalileo, with a grid using the fixed

angle method with 5-degree spacing and the

following boundaries: Latitude10 to -40-degrees;

Longitude -30 to 80-degrees. The time sample

was given in epochs of 5 minutes. For the

broadcast ephemeris assessment, it was

consideredthe initial test proposedby IGMA

working group, assessingresults of a common

day (DOY 100 of 2018) with antennaoffset to

correctthe differencebetweenthe centerof mass

(CoM) andthecenterof phase(CoP).

The workgroupprovided the broadcastand final ephemerisfiles in order to hand-care the results

comparisonsfrom the different analysescenters. Unespresultswere comparedwith those from the

ResearchInstituteof Geodesy,TopographyandCartography(RIGTC), Institut Cartogràfici Geològicde

Catalunya (ICGC) and DeutschesZentrum für Luft- und Raumfahrt (DZL) and with the final

ephemeridesfrom IGS (internationalGNSSService)

For the testweekproposedby IGMA (week1956) in theareapresentedin themethodologysection

theaveragePDOPfor Galileo,GPSandthecombinationof them(GPSandGalileo)are:
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Ephemeris results 

The mean difference for all satellites between each of the analysiscenters and Unespand

between IGS final ephemeris and Unesp results obtained from broadcast messagesare

summarizedin the graphicsbellow.

For Galileo:
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Unesp and RGCTC results comparation - Galileo 
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Unesp and DLZ results comparation - Galileo
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Unesp and ICGC result comparation - Galileo
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Broadcas x IGS final comparation - Galileo

0,2184

-0,0077 0,0003

1,3624

-0,2

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

RTCM - Galileo DLZ - Galileo ICGC - Galileo IGS - Galileo

M
ic

ro
se

co
n

d
s

Clock difference

and for GPS:
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Unesp and ICGC result comparation - GPS
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Unesp and DLZ results comparation - GPS

0,004 -0,005 0,013

-1

-0,75

-0,5

-0,25

0

0,25

0,5

0,75

1

X Y Z

M
e
te

rs

Unesp and RGCTC result comparation - GPS
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Broadcast x IGS final comparation - GPS
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System Average Standard Deviation Average visible 
satellites

GPS 1.81 0.33 9.66

Galileo 12.13 79.63 5.34

GPS and Galileo 1.41 0.18 15.01

Theaverageimprovementfrom usingGalileo only to GPSandGalileo is of the orderof 80% for the

week. For GPSin comparisonto GPSandGalileotogethertheimprovementis in theorderof 22%.
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Discrepancies: IGS and broadcasted ephemerides 

For computingthediscrepancies,nocorrectionsfrom CoM to CoPwascarriedout.


