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OZET

Kiiltiirel varliklarin korunmasi, insanligin ortak mirasini yagatmak adina biiyiik 6nem tagimaktadir.
Ulkemizde Kapadokya Volkanik Bolgesi'nde yer alan kiiltiirel varliklarin gogunlugunu kaya oyma
yapilar olusturmaktadir. Farkli tarihlerde, genellikle dini amaglarla ignimbiritler igerisine oyularak
olusturulan bu yapilar, zamanla hem fiziksel ¢evre kosullar1 hem de insan faaliyetlerinin etkisi
altinda hasar gérmektedir. Erozyon ve stres c¢atlaklari gibi jeomorfolojik faktorlerin yani sira;
yogun turistik faaliyetler ve define aramalar1 gibi beseri etkiler nedeniyle kaya oyma yapilar esas
niteliklerini kaybetmektedir. Bu yapilarin korunmasi amaciyla su itici uygulamalarin yapilmast,
yapilarin ¢elik konstriiksiyonla desteklenmesi gibi dnleyici caligmalarin yani sira; yapilarin giincel
hallerinin dijital ortamlara aktarilarak ileride yapilacak rekonstriiksiyon ¢alismalarina temel veri
olusturmasi da 6nemli faaliyetler arasinda yer almaktadir.

Bu calismada, Kapadokya bolgesinde yer alan yiirliylis rotalar1 lizerindeki kaya oyma kiiltiirel
yapilarin dijital ortama aktarilmasi ele alinmaktadir. Bu amag¢ dogrultusunda, Nevsehir ili Avanos
ilgesi sinirlar1 igerisinde yer alan Meskendir, Giilliidere 1-2 ve Kizilgukur vadilerindeki kaya oyma
kilise ve sapellerinin detayli ti¢ boyutlu modelleri yapilarak artirilmis gergeklik ve sanal gergeklik
uygulamalarina entegrasyonu hedeflenmektedir. Calismanin amaci dogrultusunda yapilan arazi
calismalarinda, detay i¢ ve dis mekan ¢ekimlerinde yersel LIDAR tarayici, genel dis mekan
cekimlerinde ise DJI Phantom 4 RTK ve DJI Matrice 350 (termal ve optik) olmak iizere iki farkli
insansiz hava araci kullanilmistir. Toplanan veriler Reality Capture yaziliminda islenerek, Unreal
Engine li¢ boyutlu motorunda modellenmistir. Calisma sonucunda, Kapadokya’da bulunan ve
yaklasik bin yil oncesine tarihlenen kaya oyma kilise ve sapellerin {i¢c boyutlu modelleri dijital
ortamda saklanacak ve yapilacak bir web sitesi araciliiyla ¢evrim i¢i ziyarete agilacaktir.

Bu proje Nevsehir Hac1 Bektas Veli Universitesi Thtisaslasma Koordinatorliigii tarafindan
DGP23-1 koduyla desteklenmektedir.

ABSTRACT

The preservation of cultural assets is of great importance for sustaining the shared heritage of
humanity. In our country, a significant portion of the cultural assets located in the Cappadocia
Volcanic Region consists of carved rock structures. These structures, carved into ignimbrites at
different times, primarily for religious purposes, have been subjected to damage over time due
to both physical environmental conditions and human activities. In addition to
geomorphological factors such as erosion, anthropogenic impacts, including intensive tourist
activities and treasure hunting, have caused these carved structures to lose their original
characteristics. Preventive measures, such as applying water-repellent treatments
and supporting the structures with steel reinforcements, as well as digitally recording the
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current state of the structures to provide fundamental data for future reconstruction efforts, are
among the key activities aimed at preserving these buildings.
This study focuses on the digital documentation of carved rock cultural structures located along
hiking routes in the Cappadocia region. In line with this objective, the study aims to create
detailed three-dimensional models of carved rock churches and chapels situated in the Meskendir,
Giilliidere 1-2, and Kizilgukur valleys, within the borders of the Avanos district of Nevsehir
province, and to integrate them into augmented reality and virtual reality applications. For this
purpose, during the fieldwork, a terrestrial LIDAR scanner was used for detailed interior and
exterior shots, while two different unmanned aerial vehicles, the DJI Phantom 4 RTK and DJI
Matrice 350 (thermal and optical), were utilized for general exterior shots. The collected data
were processed using Reality Capture software and modeled in the Unreal Engine 3D
environment. As a result of this study, three-dimensional models of the rock-hewn churches and
chapels in Cappadocia, which date back approximately one thousand years, will be preserved in
digital form and made available for online visits through a dedicated website and mobile
application.
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