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IGS-MGEX deneyinde GNSS konum dogrulugunun belirlenmesi iizerine denemeler
Trials on determining GNSS position accuracy through the IGS-MGEX experiment
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Ozet

GPS’in dogrulugu giiniimiize degin ticari yazilim, internet tabanli yazilim va arastirma yazilimlari igin
bagil konum belirleme ve hassas nokta konumlama ydntemleri kapsaminda arastirilmisir. Yerel
ufuk/toposentrik sistem koordinat bilesenleri i¢in matematiksel modeller iiretilmis ve bunlar arazi
calismalarindan  6nce ve ag optimizasyonu ¢alismalarinda arastirmacilar  tarafindan
kullanilagelmektedir. Bu ¢alisjmada MULTI-GNSS PPP dogrulugunu belirlemeye yonelik
gerceklestirilen bir uygulamanin ilk bulgular tartisilacaktir. IGS’in MGEX deneyi kapsaminda diinyaya
homojen dagilmis 30 adet GNSS noktasi belirlenmis ve siirekli ve siirekli veriden simiile edilmis 8
saatlik kampanya verileri i¢in konum bilesenlerinin dogrulugu arastirilmistir. GNSS yontemlerinden
GPS, GLONASS ve GALILEO verileri kullanilmis ve bunlar GIPSY-X, 1.7 ile degerlendirilmistir.
Belirlenen MGEX agi i¢in Once salt GPS ¢6ziimii yapilmis daha sonra GP+GLONASS ve sonrasinda
da GPS+GLONASS+GALILEO c¢oziimleri iiretilmistir. Onceki calismalarda GPS PPP konum
dogrulugunun enleme baglilik gosterdigi saptanmis ve bunun enleme bagl troposferik zenit gecikmesi
kestirimlerinin basarisi ile hayli korelasyonlu oldugu ifade edilmisti. Bu ¢alismada salt GPS ¢oziimii
ekseriyetle yine enleme baglilik géstermis ancak farkli GNSS kombinasyonlarindan iiretilen dogruluk
modellerinde enleme baglilik azalmigtir. GPS+GLONASS kampanya 6l¢iimlerinden elde edilen global
¢Oziim diiseyde gorece en kotii sonucu vermis olup konum dogrulugu yatayda 1-2 mm, diiseyde ise 6
mm’dir.
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Abstract

The accuracy of GPS has been investigated within the scope of relative positioning and precise point
positioning methods for commercial software, internet-based software and research software until today.
Mathematical models have been produced for the local horizon/topocentric system coordinate
components and these have been used by researchers before field studies and in network optimization
studies. In this study, the initial findings of an experiment to determine the accuracy of MULTI-GNSS
PPP will be discussed. Within the scope of IGS's MGEX experiment, 30 GNSS points homogeneously
distributed around the globe were determined and the accuracy of coordinate components was
investigated for continuous data and for 8-hour campaign data simulated from continuous data. GPS,
GLONASS and GALILEO data from GNSS methods were used and these were evaluated with GIPSY-
X, 1.7. For the determined MGEX network, first GPS-only solution was made, then GPS+GLONASS
and then GPS+GLONASS+GALILEO solutions were produced. In previous studies, GPS PPP location
accuracy was found to be latitude dependent, and it was stated that this was highly correlated with the
success of latitude-dependent tropospheric zenith delay estimations. In this study, the GPS-only solution
mostly showed latitude dependence, but latitude dependence decreased in accuracy models produced
from different GNSS combinations. The global solution obtained from the GPS+GLONASS campaign
measurements gave the poorest results, with position accuracy of 1-2 mm horizontally and 6 mm
vertically.
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