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THA Fotogrametri Yontemi ile Yiizey Deformasyonlarinin izlenmesi
Monitoring of Surface Deformations with UAV Photogrammetry Method
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Ozet

Son yillarda insansiz Hava Araglarindaki (IHA) teknolojik gelismelere bagh olarak gerek donanim
gerekse yazilim acisindan IHA Fotogrametri yonteminde de 6nemli gelismeler yasanmustir. Bu
gelismeler 1s13inda IHA Fotogrametri yontemi kullanilarak yiiksek dogrulukta konum bilgisi
iiretilebilmektedir. {HA Fotogrametri yonteminden iiretilen konum bilgisinin dogrulugu kullanilan
donanima, ucus planina ve ucus zamanina bagli olarak degismektedir. Dogru bir planlama ve donanim
kullanilarak cm diizeyinde konum dogruluguna sahip Ortofotolar ve Sayisal Yiikseklik modelleri (SYM)
iretile bilinmektedir. Heyelanlar gibi kiitlesel deformasyonlarin meydan geldigi alanlarin klasik
jeodezik yersel yontemlerle izlenmesinde sadece noktasal sonuglar elde edilmektedir. Klasik jeodezik
yersel yontemler ile alansal sonuclarin elde edilmesi ise emek, maliyet ve zaman agisindan oldukca
kiilfetlidir. Buna karsin alansal deformasyonlarin IHA fotogrametri yontemi ile izlenmesi oldukga hizli
ve daha az maliyetlidir. Bu yiizden bu calisma kapsaminda IHA Fotogrametri yontemi ile
deformasyonlarin izlenmesine yonelik bir yontem gelistirilmeye ¢alisilmustir. Calisma kapsaminda IHA
Fotogrametri yontemi ile elde edilen Ortofotolar ve SYM’ ler kullanilarak ylizey deformasyonlarinin
izlenmesine yonelik gelistirilen yontem sunulmaktadir. Gelistirilen bu yontemde yiiksek ¢oziiniirliik ve
dogruluga sahip periyodik Ortofotolar ve SYM’ ler kullanilarak 6zel tasarlanmis hedef levhalarina ait
yillik deformasyon miktarlari Kalman filtre teknigi kullanilarak belirlenmistir. Ozel tasarim plakalara
ait iic boyutlu periyodik konum bilgileri Ortofotolar SYM’ler kullanilarak elde edilmistir. Daha sonra
Kalman Filtre Teknigi kullanilarak noktalara ait ii¢ boyutlu hiz degerleri elde edilmistir. Sonug olarak
Ortofoto ve SYM’ lerin konum dogruluguna baglh olarak IHA Fotogrametri yontemi yiizey
deformasyonlarinin izlenmesinde basari ile kullanilmistir.
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Abstract

In recent years, there have been significant developments in the UAV Photogrammetry method in terms
of both hardware and software, depending on the technological developments in Unmanned Aerial
Vehicles (UAV). In the light of these developments, high accuracy position information can be produced
by using the UAV Photogrammetry method. The accuracy of the location information produced by the
UAYV Photogrammetry method varies depending on the equipment used, flight plan and flight time.
Orthophotos and Digital Elevation models (DEM) with cm-level position accuracy can be produced by
using the right planning and hardware. In the monitoring of areas where massive deformations such as
landslides occur, with classical geodetic terrestrial methods, only point results are obtained. Obtaining
spatial results with classical geodetic terrestrial methods is quite burdensome in terms of labor, cost and
time. On the other hand, monitoring of spatial deformations by UAV photogrammetry method is very
fast and less costly. Therefore, within the scope of this study, a method has been tried to be developed
for monitoring deformations with the UAV Photogrammetry method. Within the scope of the study, the
method developed for monitoring the surface deformations by using Orthophotos and DEMs obtained
by the UAV Photogrammetry method is presented. In this developed method, annual deformation
amounts of specially designed target plates were determined by Kalman filter technique by using
periodic orthophotos and DEMs with high resolution and accuracy. Three-dimensional periodic position
information of specially designed plates was obtained by using Orthophotos DEMs. Then, three-
dimensional velocity values of the points were obtained using the Kalman Filter Technique. As a result,
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the UAV Photogrammetry method has been used successfully in monitoring the surface deformations,
depending on the location accuracy of the Orthophoto and DEMs.
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