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ABSTRACT

A UNIFIED APPROACH IN GPS ACCURACY
DETERMINATION STUDIES

By the time GPS technology started to be used in Geodesy, it is much easier to reach
the desired precision of point positioning. It is significantly a useful technique, thus one
can easily predict the accuracy of GPS before a field survey and know about the quality of

the observations that have been made on a reference point.

Parallel to the improvement of the GPS technology, predicting the accuracy over
short and long baselines has really been an important discussion. There have been several
studies dealing with precise point positioning and the topic was to determine how the
accuracy depends on the baseline length and the duration of the observing session (Eckl et

al., 2001, Soler et al., 2005, Dogan, 2007, Engin and Sanli, 2009).

In the previous studies, the accuracies for the baselines were taken into account
separately, and models have been created for the baselines between 30-300 km and 300-
3000 km. For the baselines smaller than 300 km, the accuracy was found to be a function
of only the observing session duration (Eckl. et al., 2001) but for the baselines between
300-3000 km the results show that it does not only depend on the observing session it also
depends on the inter-station distance (Engin and Sanli, 2009).



In this study, the aim was to make the discussion topic certain and to combine a
model for baselines ranging from 3 km to 3000 km. To define a unified model, GPS
accuracy was tested in IGS network and the results are compared with recent studies by
using GIPSY software. 13 baselines and the data of 10 days have been used in this
research. Baseline lengths were between 3 km and 2739 km. The data of each day have
been divided into sub sessions (6-8-12 and 24 hours) and then evaluated separately. Thus,
the relation among GPS point positioning, base length and duration of observation has

been examined.

The results show that, the point positioning accuracy in IGS network over 3-3000 km
depends both on the baseline length and the observing session duration. It is partially
possible to define a unified model for baselines between 3 and 3000 km. To define a
unified model for this range, could only be possible by testing out the significancy of

various sub sets of Least Squares coefficients.
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OZET

GPS DOGRULUK CALISMALARINA BIiRLESIK BiR YAKLASIM

GPS tekniklerinin jeodezik alanlarda kullanilmaya baslamasiyla beraber hedeflenen
dogrulukta konum belirleyebilmek ¢ok daha kolay hale gelmistir. Araziye ¢cikmadan GPS
dogrulugunu belirleyebilmek ve bir referans noktasinda toplanmis verinin kalitesi hakkinda

fikir sahibi olabilmek yine GPS tekniklerini kullanarak miimkiindiir.

GPS teknolojisinin gelismesine paralel olarak, kisa ve uzun bazlarda GPS
dogrulugunun prediksiyonuna ydnelik ¢aligmalar 6nem kazanmistir. Konum belirleme
dogrulugu iizerine bir ¢cok arastirma yapilmis ve bu arastirmalarda GPS dogrulugunun baz
uzunluguna ve gozlem siiresine bagliligr tartistlmistir (Eckl vd., 2001, Soler vd., 2005,
Dogan, 2007, Engin ve Sanli, 2009).

Onceki ¢alismalarda dogrulugun gdzlem siiresi ve baz uzunluguna baghlig kisa ve
uzun bazlar i¢in ayr1 ayr1 degerlendirilmis ve 30-300 km uzunlugundaki bazlar ile 300-
3000 km uzunlgundaki bazlar i¢in farkli dengeleme modelleri yaratilmistir. Sonug olarak
300 km den kisa bazlar i¢in dogrulugun yalnizca goézlem siiresinin bir fonksiyonu oldugu
(Eckl vd., 2001) fakat 300-3000 km arasindaki bazlar i¢in dogrulugun hem gozlem siiresi
hem de baz uzunluguna bagl olarak degistigi ifade edilmistir (Engin ve Sanli, 2009).



vil

Bu ¢alismada bizim amacimiz GPS dogrulugu hakkinda yapilan arastirmalara farkli
bir 151k tutmak ve kisa ve uzun bazlar i¢in ayri ayr1 olusturulan modelleri, 3-3000 km lik
bazlar i¢in tek bir model haline doniistiirmekti. Bunun i¢in, GPS dogrulugu IGS ag:
sikliginda GIPSY yazilimi kullanilarak test edildi ve elde edilen sonuglar bu konuda daha
onceden gergeklestirilen ¢alismalarin sonuglariyla karsilastirildi. Calismamizda uzunluklar
3 km ile 2739 km arasinda degisen 13 baz ve bu bazlara ait 10 giinliik data kullanildi. Her
giine ait 24 saatlik veriler 6, 8 ve 12 saatlik zaman dilimlerine boliinlip ayr1 ayr
degerlendirildi ve GPS dogrulugu, gozlem siiresi ve baz uzunlugu arasindaki iligki

incelendi.

Sonug olarak IGS ag1 kapsaminda degerlendirilen 3-3000 km arasindaki bazlar i¢in
GPS dogrulugunun hem goézlem siiresine hem de baz uzunluguna bagh olarak degistigini
gbzlemlendi. Bu araliktaki veriyi tek bir model altinda birlestirmenin kismen miimkiin
oldugunu fakat bunun ancak anlamli dengeleme katsayilarinin farkli kombinasyonlarinin

test edilerek elde edebilecegini gordiik.
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