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Abstract

In the recent years, 3D modeling is becoming maneufar and is being used more widely from computer
games to medicine. The demand for 3D spatial dath 2D modeling is changing traditional Geomatics
Engineering applications from 2D to 3D represergafi. The increasing usage of spatial data in Gem®siat
Engineering has resulted in intense use of digitalps and 3D models along with it. Visualizationects
and using 3D models in engineering applicationgéase the spatial reality and make the processiihg o
spatial data more efficient. Because, a 3D modplasents objects more realistic than a graphic dase
object. The introduction of 3D models has fostenestv expectations in different fields such as online
mapping services, navigation systems. Furtherm@i2, modeling is becoming an important tool for
monitoring and preserving cultural heritage. Ingtdtudy, it is aimed to develop a three dimensi¢aR)
virtual model of the Cukursaray (the Hollow Palackstanbul-Turkey and to integrate this model itie
campus information system. The Cukursaray whichbwm#sby the Ottoman Empire is a historical buridi

in the central campus of Yildiz Technical UniverqiY TU). This study is also a part of Yildiz Techhi
University Campus Information System. Campus Indtion Systems are used by many universities for
different aims. In general, the system includesrmétion about academic and administrative unitsl an
staff, topographical and natural features and lars® on the campus. Databases, maps, spatial arilbolugét
datas, analyses and queries are used to build gpaarinformation system. Nowadays, a web-based campu
information system became an effective tool for-esets to access spatial and non-spatial data about
campuses interactively and rapidly. It enables siser access current and visual information abowt th
campus over the web. In this study, Autodesk® 3algRMsoftware was used to create 3D model and ESRI
ArcGIS was used as geographical information systasftavare.

1. INTRODUCTION

In the recent years, 3D modeling is becoming mangutar and is being used more widely from computer
games to medicine. The demand for 3D spatial dath3D modeling is changing traditional Geomatics
Engineering applications from 2D to 3D represeateti Because, three dimensional (3D) graphics and
visualization techniques represent objects morksteathan graphic based objects. The increassapa of

3D modeling and visualization has resulted in iste® use of 3D models in different applicationshsas
industrial design, architecture, manufacturing, @aphical Information Systems (GIS) and etc.
Furthermore, 3D modeling is becoming an importaat tor monitoring and preserving cultural heritage

3D modeling is the process of developing a mathieadland geometrical representation of any three-
dimensional object (Sengupta, 2011). The role ef3B modeling and visualization in the field of towdl
heritage is recognized as an important conservgpiariection, analysis, development and managetoeht
The Cukursaray is an architectural heritage bugdmth its historical value. Its history is datifigck to



1877. Itis located in the Yildiz Campus whichthe central campus of Yildiz Technical UniversitTQ),
Begiktas, Istanbul, Turkey (Figure 1). It is also one oé thistorical and important buildings of the Yildiz
Palace which is the fourth permanent residencettdn@n Sultans. Known today as the Cukursaray (the
Hollow Palace) is the biggest building of YildizIRee after theSale Pavilion. It was built as a residence for
single or widowed sultans in the era of AbdulhaliniL876-1909). A limited intervention was madeli&37

to transform it into a boarding house; howeveraistly retains its architectural characteristics tady it is
used as the InstituteBuilding by YTU (Ozkan, Karada & Kurmel, 2008). Therefore, this study is
important to preserve this cultural heritage anttansmit it to future generations.

Firstly, necessity of the 3D modeling in culturadritage and aims of this study are presented. Then,
methodology and the application of this study amsented. Finally, problems encountered and reausts
presented.
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Figure 2: An Overview of the Yildiz Campus and the Cukuasar



2. NECESSITY OF THE 3D MODELING IN CULTURAL HERITAG E AND AIMS OF
THIS STUDY

Preservation of cultural heritage of a communityessential to its identity and its transmissiorfuture
generations (Vernieri & Soibelzon, 2009). Some prgon methods have been introduced for the
preservation of cultural heritages such as buiklimgonuments, structures, sites. These are basbdsin
principles and methodologies which are developedxperts from different areas.

Documentation of the cultural heritage is one & thain steps of cultural heritage conservation and
restoration. 3D models give clear and detailedrinfdion of existing situation of the objects. Then be
used for comparing the existing situation with tinire situation after restoration or previous aiton after

a disaster.

The main aim of this study is the need of the 3Qlet® to produce more realistic and detailed enwiremt

for preservation of cultural heritage. Furthermafes study is a part of the Yildiz Technical Unisity
Campus Information System project. This bringshereed of 3D models in a realistic campus infoionat
system. Using 3D models and visualization object&IS applications provides users an interactiseiali
exploration of 3D digital environment of a camplrsaddition, using them increases the spatial tyeald
makes the processing of spatial data more effic@if is a combination of hardware, software, date
people. GIS became more important since it is ased visual and analytical tool. The introductiér8D
models in GIS has fostered new expectations irewifft fields such as online mapping services and
navigation systems. Because it helps the usersntierstand spatial information and supports decision
making process.

With the use of the Internet as an effective td8lS has gained new features and web-based GIS
applications have been developed. A web-basedh@sSa wide variety of applications. It allows usters
access and analyze spatial data over the web.dhsnthat the end-user does not need an expengive an
complex GIS program. An easy and cheap web broisagged to access the system. It also has a dgnami
structure so it is more efficient than a static megday, a web-based campus information systersdd to
access spatial and non-spatial data about cammisesctively and rapidly. A campus information tgys
includes information about academic and adminisgastaff, topographical and natural features adl|
use on the campus. This system also enables osguety, analyze, share or transform the data.

2.1 Methodology

In this study, 3D modeling of the Cukursaray amsdaipplication for campus information system consist
following steps:

Data acquisition

Generation of a 3D model
Visualization of the 3D model
Importation of the 3D model into GIS.

Detailed information about these works is preseimidde following section.

3. APPLICATION

In this study, a 3D model of the Cukursaray is t@@aThe first step of the study was getting theDCA
drawings of the building from YTU Directorate of @druction & Technical Works.

Actual drawing of the Cukursaray was created bypgiSboundary” command via AutoCAD (Figure 3). The
objects which have line features were transforméa polyline or polygon features. The 2D base modes
created very detailed and accurately. Each sidthefbuilding (east, west and north sides) was edeat
separately (Figure 5, 6, 7).
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Figure 3: CAD Drawings

We tried to reflect the Cukursarayaschitectural characteristics while drawing the [283e model. Because
it is a historical building and it has several decoratiofgects on it.Also, each side of the building is
different from the others.

The second step was importing the 2D base modelAntodesk 3ds Max which is a modeling, animation
and rendering software. 3ds MaxXimport” function provides users to import several différile types
into the 3ds Max.

Each side of the building was imported into 3ds Madxkspace separately (Figure 4). The design oB8tHe
dimension was the next step in the design of then®idel.“Extrude” command was used for setting the
height of the objects. Als6ProBoolean” command was used to create windows and doors. thigedesign
of all sides, they were combined.

B Untited - Project Folder: CAUsers\Hasan YédeASaved Games\Documentsh3dsmax tocdesk 3ds Max Design 2000 591 Yiplay : Direct
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Figure 4: Screenshot of Autodesk 3ds Max



Setting the materials and the rendering were thé step in 3ds Max. Material editor was used teceihe
most suitable material and the color for the olsj¢atcreate the most realistic representation.
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Figure 7 : 3D Model of the Cukursaray (North Side)

The next step was importing 3D model into ArcScafter completing the 3D design of the CukursarBy.
using ArcCatalog, a personal geodatabase and wdedataset were created. A land use map of thiézYi
Campus was obtained in DWG format and it was imggbimto feature dataset to create layersimport’
command. Different layers were created for diffée@jects in the campus and attributes of the ¢bjeere
added.

The layers such as buildings, institute, tree andveere added to a new ArcScene file. For usingrgidel

in ArcGIS a ‘3ds fil¢ was created in via 3ds Max. Then, the 3D modehefCukursaray was imported into
ArcScene or ArcGlobe as“*@D Mark Symbol” for a point which represents the location of thik@saray.
Another option to import a 3ds file into ArcGIS ising ArcToolbox module antimport 3D Files”
command. We used the first option because it pesvid change rotation, size or angle parametess. the
3rd dimension of the other buildings in the campuas created by using their number of floor and 3D
symbols such as trees, cars were used to increalsy (Figure 8).
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Figure 8 : Screenshot of the ArcScene

Finally, campus information system was served thihothe ArcGIS Server. Any user in any part of the
world can access the YTU Campus Information Systeactly using the link below:

http://193.255.118.246/YTUGIS/

When the web address above is followed, Yildiz hécdl University’s vector map and raster orthophoto
map appear on the screen as shown in Figure®ptissible to search buildings and faculties.
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Figure 9 : Overview of the Yildiz Campus Information System



4. PROBLEMS ENCOUNTRED AND RESULTS

Cultural heritage is affected by natural effecttsoit is threatened by recovery and reconstractiorks.
As a result, restoration works may be required. ddezd drawings which show the original state of the
structure are used for restoration works for maggry. Today, information technologies are use@ausof
traditional methods to get more precise data arghte time. Therefore, 3D modeling and visualizatioe
important tools in the field of cultural heritagéhey can be used in the area of documentation ladral
heritage and planning of cultural heritage restonat They also provide comparing the existingagitn
with the future situation after restoration workswas achieved to develop a three dimensional (8ial
model of the Cukursaray (the Hollow Palace) andrattive visualization of the model via computene@f
the aims of this study is to integrate the 3D mandiE our Campus Information System. We have phbtis
our information system via ArcGIS Server and triedntegrate the model into it. But, ArcGIS Serdees
not supporBD Web ApplicationsSo, we have just achieved to publish the 2D basdel of the Cukursaray
via YTU Campus Information System. It can be acegds/ using a web browser.
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