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OZET:

Giliniimiize kadar varliklarini siirdiirebilmis Taginmaz Kiiltiir Varliklarinin gelecege taginabilmesi i¢in, bu yapilara yonelik bakim-
onarim ve restorasyon faaliyetlerinin yliksek nitelikli olmas1 6nem arz etmektedir. Eserin aslina uygun sekilde korunabilmesi i¢in ise,
yiiksek dogruluklu 6lgme ve modelleme ydntemlerine ihtiya¢ duyulmaktadir. Diinyada ve iilkemizde bu ama¢ dogrultusunda
giiniimiizde lazer tarayici sistemler yaygin bir sekilde kullanilmaktadir. Siiphesiz bu sistemler geleneksel 6l¢me tekniklerine gore
birgok avantaj saglamaktadir. Ote yandan, tarama acis1, nesneye uzaklik, yiizey malzemeleri, atmosferik kosullar v.b. gibi nedenlerle
elde edilen giiriiltiilii (noise) veriler ve tarama siklif1, tarama esnasinda tarayici ile hedef nesneler arasina giren engeller nedeniyle
ortaya cikan gereksiz noktalar veya bosluklar verilerin yonetimi ve yorumlamlanmasi faaliyetlerini gii¢lestirmektedir. Bu nedenlerle
nokta bulutundan mimari cephe elemanlarina ait geometrilerin gikartilmasi uzman kisilerin uzun siire ¢aligmasini gerektirmektedir.
Ayrica, iilkemizde Yap1 Bilgi Modelleme Sistemleri (BIM) kullanan projeler de uygulanmaya baglanmstir. Bu teknoloji daha ¢ok
yeni binalarin projelendirme asamasindan itibaren, yasam dongiisiiniin biitinii i¢in kullanilmakta olsa da, mevcut yapilarin bu
sisteme dahil edilmesi gereklidir. Bu kapsamda taginmaz kiiltiir varliklarina yonelik arastirma-gelistirme ve uygulamalar, “Eski Eser
Yap1 Bilgi Sistemi” genel adiyla yiritilmektedir. Calismamizda, zaman iginde yipranan kiiltiir varliklariin, bu sistemlere
aktarilabilmesinde ihtiya¢ duyulan gercek¢i geometrik modellerin olusturulmasina yonelik, bir arastirma yliriitilmiistiir. Giirilti
barindiran nokta bulutu verilerinden geometri ¢ikariminda RANSAC algoritmasina dayanan yar1 otomatik bir metodoloji
uygulanmstir. Elde edilen modellerin IFC standartlar1 kullanilarak ticari Yap1 Bilgi Modellerine aktarimi gergeklestirilmistir. 16.
yiizyll Osmanli Klasik Dénemi’nde Kanuni Sultan Siilleyman tarafindan Mimar Sinan’a inga ettirilen Sehzade Camii ¢aligmanin
uygulama alani olarak se¢ilmistir. Mevcut nokta bulutlari tizerinden gergeklestirilen uygulama sonucunda elde edilen mimari 6geler,
mevcut mimari ¢izimler ile kiyaslanmis ve ¢aligmanin sundugu katkilar degerlendirilmistir.

A METHODOLOGY FOR EXTRACTING ARCHITECTURAL ELEMENTS FROM
POINT CLOUS FOR CULTURAL HERITAGE DOCUMENTATION
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ABSTRACT:

In order preserve tangible cultural assets for the future, it is important to make sure that the maintenance, repair, and restoration for
these buildings are high quality. To ensure proper cultural heritage preservation, highly accurate measurement and modelling
methods are needed. For this purpose, laser scanner systems are widely used around the world and in Turkey today.

Without any doubt, these systems provide many advantages over conventional measuring techniques. On the other hand, unnecessary
noisy points and gaps caused by the scan angle, the distance to the object, the surface materials of the object, the atmospheric
conditions, and obstacles between the scanner and target objects during scanning make it difficult to manage and interpret the point
data. For these reasons, extraction of the geometries belonging to the architectural facade elements from the point cloud require
tedious and long expertise work. In addition, projects utilizing Building Information Modelling (BIM) Systems has recently begun in
Turkey. Although this technology is generally applied to address the whole life cycle of new buildings beginning with the design
stage, it is necessary to define existing structures in this system. In this context, research-development and practices related to
tangible cultural assets are carried out under the name of HBIM Historic Building Information Systems. In our study, a research has
been carried out to create realistic geometric models needed for transferring the cultural assets deformed over time to these systems.
A semi-automatic methodology based on the RANSAC algorithm was applied to extract geometry from point cloud data that
contains noise. The obtained models were transferred to commercial Building Information Models using IFC standards. Sehzade
Mosque, built by Mimar Sinan in the 16th century Ottoman Classical Period by Suleiman the Magnificent, was chosen as the
application area of the study. The architectural elements obtained from the application of the current point clouds are compared with
the existing architectural drawings and the contributions of the study are evaluated.



