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Ozet

Yer kabugu hareketlerinin belirlenmesi, deformasyon dl¢meleri, heyelanlarin izlenmesi, miithendislik
Olcmeleri, yapr saglig izleme gibi yiiksek konum dogrulugu gerektiren calismalarda jeodezik GNSS
alicilar ile bagil konum belirlemeyle santimetre alt1 dogruluga ulagsmak miimkiin olmaktadir. Yiiksek
dogruluk, kullanilan alici ve anten tipleri ile iligkilidir. Bu amagcla kullanilan alict ve antenlerin toplam
maliyeti yaklasik olarak 5.000$ ile 20,000$ mertebesinde degismektedir. Cogu ¢aligmada tek bir GNSS
seti yeterli olmamakta, eszamanli gézlemler yapabilmek i¢in ¢ok sayida GNSS alicisina ve antene
ihtiya¢ duyulmaktadir. Dolayisiyla bu durum toplam maliyetleri arttirmaktadir.

Teknolojinin uydu konumlandirma sistemlerindeki gelisimi ile birlikte Onceleri navigasyon amaclh
kullanilmaya baslanan diigsilk maliyetli OEM GNSS alicilarimin (<300$) artik giiniimiizde ¢ogu
miithendislik projeleri icin kullanilabilir durumda oldugu literatiirde yapilan arastirmalardan
anlasilmaktadir.

Bu calismada, U-blox ZED P9F GNSS alicisi tercih edilmistir. Alict ¢ok-frekansli yapiya sahip olup,
GPS, GLONASS, Galileo, BeiDou sistemlerine gdzlem yapabilmekte, bununla birlikte gercek zamanh
kinematik, kinematik ve statik yontemler ile veri toplayabilmektedir. Arazi testlerinde Yildiz Teknik
Universitesi Insaat Fakiiltesi iizerinde tesis edilmis, koordinatlar1 ve hizlar1 bilinen UZEL noktasindan
yararlanilmistir. U-blox ZED P9F GNSS alicis1 ile ASH701008-01B jeodezik anteni, OEM A10
jeodezik anteni ve ANN-MB-00 anteni kullanilarak GNSS gozlemleri yapilmistir. S6z konusu alic1 ve
3 farkli anten tipi ile uzun siireli yapilan gozlemler degerlendirilerek UZEL test noktasinin koordinatlari
bagil yontemle hesaplanmustir. Hesaplamalarda YLDZ noktasi referans olarak secilmistir. Elde edilen
koordinat farklar1 analiz edilerek, ol¢iilerin kalite kontrol degerlendirmeleriyle farkli anten tiplerinin
konum dogruluguna etkisi belirlenmistir.
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Abstract

Using geodetic GNSS receivers, it is possible to reach sub-centimeter accuracy with relative positioning
in studies that require high position accuracy such as determination of earth crust movements,
deformation measurements, landslide monitoring, engineering surveying, and structural health
monitoring. High accuracy is associated with the receiver and antenna types used. The total cost of
receivers and antennas used for this purpose ranges from approximately $5,000 to $20,000. In most
studies, a single GNSS set is not enough, GNSS receivers and antennas are needed to do simultaneous
observations. Therefore, this situation increases the total costs.

With the development of technology in satellite positioning systems, it is understood from the studies
in the literature that low-cost OEM GNSS receivers (<$300), which were used for navigation purposes,
are now available for most engineering projects.

In this study, the U-blox ZED P9F GNSS receiver was chosen. The receiver has a multi-frequency
structure and can observe GPS, GLONASS, Galileo, BeiDou systems, as well as collect data with real-
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time kinematic, kinematic and static methods. In field tests, UZEL point, which was established on
Yildiz Technical University Faculty of Civil Engineering and whose coordinates and velocities are
known, was used. GNSS observations were done using U-blox ZED P9F GNSS receiver and
ASH701008-01B geodetic antenna, OEM A10 geodetic antenna and ANN-MB-00 antenna. The
coordinates of the UZEL test point were estimated by the relative positioning by processing the long-
term observations with the receiver and 3 different antenna types. YLDZ GNSS station were chosen as
reference in the processes. By analyzing the estimated coordinate differences, the effect of different
antenna types on the position accuracy was determined by quality control assesments of the
measurements.
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