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Yerel Jeoidin Modellenmesinde Yapay Sinir Aglar1 ve Universal Kriging Enterpolasyon
Yontemlerinin Kullamlabilirligi

Usability of Artificial Neural Networks and Universal Kriging Interpolation Methods in
Modelling the Local Geoid
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Ozet

Teknolojinin gelismesi ve uydu tekniklerinin yayginlasmasiyla birlikte bir noktaya ait konum bilgisinin
GNSS (Kiiresel Konum Belirleme Sistemleri) dl¢iim teknikleri ile pratik, ekonomik ve hizli bir sekilde
elde edilmesi, bu teknigin yersel dl¢ciim tekniklerine kiyasla sahada kullanimini arttirmustir. GNSS
Olctim teknikleri ile elde edilen yatay konum bilgisi dogrudan kullanilabilirken diisey konum bilgisi olan
elipsoid yiiksekligi fiziksel bir anlam tasimadigindan dolay1 haritacilik faaliyetlerinde dogrudan
kullanilamamaktadir. Bu sebeple elipsoid yiiksekliklerin pratikte kullanilan ortometrik yiiksekliklere
doniistiiriilmesi gerekmektedir. Bu doniisiim icin de jeoid yiiksekligine ihtiya¢ duyulmaktadir. Jeoid
yiikseklikleri de Biiyiik Olcekli Harita ve Harita Bilgileri Uretim Yo6netmeligi’'nde (BOHHBUY)
Onerildigi gibi lokal bir caligma alaninda GNSS/Nivelman ol¢iilerinde yararlanarak jeoidin
modellenmesi ile kolaylikla elde edilebilir. Bu ¢alismada kullanilan veriler Tapu ve Kadastro IX. Bolge
Miidiirliigii tarafindan Trabzon’da yapilan ¢alismalar kapsaminda olusturulmus C3 dereceli noktalardir.
Yaklasik olarak 4700 km?’lik alanda bulunan 355 adet C3 dereceli nokta ile enterpolasyon
tekniklerinden yaygin olarak kullanilan universal kriging (UK) enterpolasyon yontemi, yapay zekanin
alt dallarindan biri olan yapay sinir aglarindan (YSA) cok katmanlhi algilayicilar (CKA) ve
genellestirilmis regresyon yapay sinir aglart (GRYSA) yontemlerine gore yerel jeoidin belirlenmesi
amaglanmigtir. Yontemlerin uygulanmasinda kullanilan veriler dayanak ve test noktalar1 olarak iki
gruba ayrilmis olup dayanak noktalarinin belirlenmesinde noktalarin caligma alaninda homojen
dagilimda olmasina ve jeoid modeli en iyi temsil edecek yerlerde olmasina dikkat edilmistir. Dayanak
noktalar1 referans alinarak olusturulan jeoid modellerinde, test noktalarina ait gergek jeoid yiikseklik
degerleri ile UK, CKA ve GRYSA yontemlerinden hesaplanan jeoid yiikseklik degerlerinden elde edilen
farklar istatistiksel olarak irdelenmistir. Kullanilan yontemlerden jeoid modellemede en iyi duyarliliga
sahip sonuclar CKA yontemi ile elde edilmistir.
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Abstract

With the development of technology and the widespread use of satellite techniques, obtaining
the location information of a point with GNSS (Global Positioning Systems) measurement
techniques, practical, economical and fast, has increased the use of this technique in
applications compared to terrestrial measurement techniques. Although the horizontal position
information obtained by GNSS measurement techniques can be used directly, the vertical
position information, which is the ellipsoid height, cannot be used directly in surveying
activities because it has no physical meaning. Therefore, heights need to be converted to
orthometric heights used in practice. The geoid height is also needed for this transformation.
Geoid heights can also be easily obtained by modelling the geoid by using GNSS/Leveling
measurements in a local study area, as recommended in the Large Scale Map and Map
Information Production Regulation (LSMMIPR). The data used in this study are C3 points
created by the Land Registry and Cadastre IX. Regional Directorate within the scope of the
studies carried out in Trabzon. It is aimed to determine the local geoid with 355 C3 points
located in the area of approximately 4700 km?, according to with the universal kriging (UK)
interpolation method, which is one of the widely used interpolation techniques, multi layer
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perceptions (MLP) and generalized regression neural network (GRNN) methods from artificial
neural networks (ANN), which is one of the sub-fields of artificial intelligence. The data set
used in the methods were divided into two groups as reference and test points. While
determining the reference points, the selection was made according to the homogeneous
distribution of the points in the study area and the locations that would best represent the geoid
model. In the geoid models created based on reference points, the differences between the real
geoid height values of the test points and the calculated geoid height values from the UK, MLP
and GRNN methods of these points were examined statistically. Among the methods used, the
results with the best precision in geoid modelling were obtained with the MLP method.
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