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ABSTRACT 

 

 

THE REPRESENTATION OF A CULTURAL HERITAGE  

IN  

VIRTUAL ENVIRONMENT  

CASE STUDY: CUMHURBAŞKANLIĞI ATATÜRK MÜZE KÖŞKÜ 

 

Şenoğul, Özgür 

M.S. in Restoration, Department of Architecture 

Supervisor: Inst. Dr. Fuat GÖKCE 

 

December 2008,120 pages 

 

It is defined in international charters that presentation is one of the 

main responsibilities of conservation policies. The consicousness on 

cultural heritages and their conservation leads to related disciplines to 

prepare efficient presentations. Traditional presentations cannot bear to 

constitute a medium where different types of information and mulitple 

techniques can be integrated in a single medium. This thesis considers 

Virtual Environment as a multi-layered medium for such a need and uses 

it on the presentation of a Architectural Cultural Heritage that has a very 

important place in the foundation of Turkish  Republic. The study 

proposes a scheme for the process with respect to the author’s technical 

capabilities and literature surveys on the examples that are prepared in 

VE and searches the advantages or disadvantages, sufficiencies or 

insufficiencies. The system runs through a CD that is attached to back of 

the text, has an interactive virtual tour and internet pages  that are all 

prepared by the author. 

Keywords: Presentation, Cultural Heritage, Virtual Environment, 

Interactivity, Database 
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ÖZ 
 
 

KÜLTÜR VARLIKLARININ SANAL ORTAMDA SUNUMU 

CUMHURBAŞKANLIĞI ATATÜRK MÜZE KÖŞKÜ ÖRNEĞİ 

 

Şenoğul, Özgür 

Yüksek Lisans, Restorasyon, Mimarlık Bölümü 

Tez Yöneticisi: Öğr.Gör.Dr. Fuat GÖKCE 

 

Aralık 2008, 120 sayfa 

 

Kültür varlıklarının sunumu, uluslararası kartalarda belirtildiği gibi 

koruma politikalarının en önemli sorumluluklarından birisidir. Kültür 

varlıkları ve onların korunması konusundaki bilincin yükseltilme 

gereksinimi ilgili disiplinleri verimli sunumlar hazırlamaya yönlendirmiştir. 

Farklı tipte bilgilerin farklı yöntemleri içeren tek bir ortamda sunulması 

geleneksel sunum yöntemlerinin yeterli gelmediği bir sorun teşkil etmiştir. 

Bu tez çalışması Sanal Ortamı bu ihtiyaç için çok katmanlı bir ortam 

olarak kabul eder ve onu Türkiye Cumhuriyeti’nin kurulmasında çok 

önemli bir yeri olan mimari bir kültür varlığının sunumunda kullanır. 

Çalışma, böyle bir ortamın nasıl uygulanacağına dair bir şema çizer, 

avantajlarını ve yeterliliğini sorgular. Sistem bu metnin arkasına eklenmiş 

olan bir CD üzerinden işler ve tamamı yazar tarafından hazırlanmış 

interaktif bir sanal gezi ve internet sayfalarını içerir. 

Keywords: Sunum, Kültür varlığı, Sanal ortam, Etkileşim, Veri 

Tabanı 
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CHAPTER 1 
 
 

INTRODUCTION 
 
 
 

Presentation, as defined in international charters, is one of the main 

responsibilites of conservation policy to expand the knowledge that can 

be obtained from the cultural heritage.1 Effective presentation strengthens 

interpretation and then interpretation enhances the public interest. 

Depending on how it is done, the same information can be presented  in 

two different types of transfering data defined; “factual” and 

“interpretative” styles. 2  As the factual style gives information more 

realistically and academically, the latter tries to create curiosity and 

enhance interest. The general aim of the presentation defines the 

character of the presentation. While the information can be given in a 

factual manner for a scientific aim, the educational aim leads the 

presentation to be more interpretative.  

The term ‘conservation’ refers to different actions with respect to the 

conceptual and applicational attitudes. They are mainly, “preventive 

conservation”, “curative conservation”, “restoration” and “education”. 3 The 

first three actions and the fourth differ from each other in respect to the 

subject of the aim. This means that in the first three actions, the target is 
                                                
1 “Charter for the Conservation of Historic towns and Urban Areas”, Icomos, Washington, 
1987, http://www.international .icomos.org/charters/towns_e.htm accessed on 01 May 
2008.   
 
2 “A Manual for Interpreting Community Heritage for Tourism”, Unesco, Thailand, 1987, 
http://www.ucalgary.ca/EV/designresearch/projects/2000/cuc/tp/outreach/interpreting%2
0manual.pdf, accessed on 01 May 2008. 
 
3  Grattan, N., 2004, “ICCROM and Public Advocacy”, Iccrom, 
http://www.iccrom.org/pdf/ICCROM_03_PublicAdvocacy_en.pdf, accessed on 01 May 
2008.  
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directly the heritage itself, tangible or intangible; and all these actions are 

done for the heritage itself. But in education, the action does not directly 

target the object. In this case, the target is the audience (students, 

scholar, broad audiences, etc.), and cultural heritage is only the object to 

transfer kinds of data. At this point, informing the public is quite important 

because different attitudes of conservation are all in conjuction with each 

other. Grattan defines this conjuction as;  

 

“Raising public awareness is the key to preventive conservation, 

and to mobilising public support and therefore political support 

for conservation activities. The aim of conservators is therefore 

not only to preserve cultural property, but also to create the best 

conditions in which it can be used and learned from, while 

maximizing its lifespan.”4 

 

Only public that is well informed and educated on cultural heritage 

can gain conciousness for the policies on conservation, own and adore its 

past; by this way, spend effort to keep them alive for future generations. 

Especially, truly education of the young generation is essential because, 

only if they are a part of common consciousness of the public, the 

sustainability of the conservation on cultural heritages can be achieved.5 

Therefore, the “didactic” character of a presentation guarentees to 

understand and interpret them.6  

                                                
4 Grattan, N., ibid. 
 
5  “Amsterdam Declaration”, 1975, Council of Europe, 
http://www.iccrom.org/docs/amsterdam.htm, accessed on 01 May 2008. The charter 
defined the vital importance of arising consciousness on conservation as: “The 
architectural heritage will survive only if it is appreciated by the public and in particular by 
the younger generation”. 
 
6  Başağaç, Ö., 2005, “Presentation of Classical Archaeological Sites in Virtual 
Environment –  Case Study: Sagalassos”, MSc thesis submitted to the Graduate School 
of Natural and Applied Sciences of Middle East Technical University, June 2005, Ankara, 
p. 101. 
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There are many presentation methods that can transfer the data 

from the cultural heritage to the target audience. Some kinds are verbal, 

some kinds are visual or audial and some kinds are multiple.  

Depending on the features of the target audience of presentation, 

the methods aiming to create interpretation the method for the 

presentation changes because the target audience’s needs, age 

differences, backgrounds and educations can not be the same.7 These 

methods firstly, change with respect to the character of information they 

include in. For example, material properties of a historic bath are 

presented in a visual method while the acoustical ones in audial. The 

history of this heritage can be given with a verbal method, but the 

information on how the building used can be told in both graphical and 

verbal method that means a mixed approach.  

Secondly, the methods vary due to the content of the information. 

Different kinds of observers are interested in different aspects; so from 

broad audience to related academics, the method should exactly answer 

the question that what kind of knowledge they are supposed to get from 

the presentation. But being “user friendly” is important for the target to 

acquire useful detail. 8  That means to be suitable for the target’s 

perception and background capacity. 

Thirdly, the method can be differed due to the comtemporarily 

pyhsical situation of the cultural heritage. If the tangible elements of 

                                                
7 “A Manual for Interpreting Community Heritage for Tourism”, Unesco, Thailand, 1987, 
www.ucalgary.ca/EV/designresearch/projects/2000/cuc/tp/outreach/interpreting%20man
ual.pdf, accessed on 01 May 2008. 
 
8 Patias, P., 2006, “Cultural Heritage Documentation”, “International Summer School 
Digital Recording and 3D Modeling”, Greece, April 2006, 
http://www.photogrammetry.ethz.ch/summerschool/pdf/15_2_Patias_CHD.pdf, accessed 
on 11 April 2008. The term “user friendly” is valid for different stages of a presentation as 
seen in the study: “visualisation and presentation of the information in a user-friendly, so 
that different kinds of users can actually retrieve the data and acquire useful information, 
using Internet and visualisation techniques.”  
 



 4

the heritage are inaccesible or the cultural heritage no longer exists9 or 

part of the heritage are scattered from original location to various 

museums10, then, the presentation method needs to be flexible enough to 

handle such restrictions. At the same time, some intangible elements can 

be forgotten today. To reanimate them the presentation can generate 

mixed methods for better interpretation of the audiences.  

The medium of the presentation plays a vital role in delivering it to 

the target audience. The medium may vary from written (newspapers, 

journals), visual (internet, museums), audio-visual (television), interactive 

(games,  virtual museums) and so on. Grattan claims “Every activity 

designed to raise public awareness will reach a broader audience when 

its scope is enlarged with even the most basic media relations strategy.”11 

This means that to choose a prevalent medium and to publish the product 

properly, eliminates the difficulties of delivering the information to 

audience.  

Since it is one of the important topics of conservation especially for 

scientific aims, the documentation loads a responsibility to presentation 

method. If documentation serves as a tool to make information truly 

accessible to research experts or any interested persons12, then it can be 

                                                
9 Bertino, E., Valtolina S., Franzoni S., Mazzoleni P., 2005, “Dissemination of Cultural 
Heritage Content”, Proceedings of the 11th International Multimedia Modelling 
Conference, IEEE, Melbourne, Australia,  2005, 
http://csdl2.computer.org/persagen/D7LAbsToc.jsp?resourcePath=/dl/proceedings/&toc=
comp/proceedings/mmm/2005/2164/00/2164toc.xml&DOI=10.1109/MMMC.2005.36, 
accessed on 12 March 2008. 
 
10 Elhakim, S.F., MacDonald G., Lapointe J.F., Gonzo L., Jemtrud M., 2006 “On the 
Digital Reconstruction and Interactive Presentation”, The 7th International Symposium 
on Virtual Reality, Archaeology and Cultural Heritage, VAST, Cyprus, 2006, http://iit.nrc-
cnrc.gc.ca/iit-publications-iti/docs/NRC-48782.pdf, accessed on 14 April 2008. 
 
11  Grattan, N., 2004, “ICCROM and Public Advocacy”, Iccrom, 
http://www.iccrom.org/pdf/ICCROM_03_PublicAdvocacy_en.pdf, accessed on 01 May 
2008. 
 
12  Boehler, W., Heinz G., 1999, “Documentation, Surveying, Photogrammetry”, 
Proceedings of Surveying and Documentation of Historic Buildings-Monuments-Sites, 
Traditional and Modern Methods, CIPA, 1999, Brazil, http://www.i3mainz.fh-
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accepted that documentative value of a heritage becomes an essential 

input for the presentation methods. Documentation means not only the 

geometric data of the object, but also other values, such as architectural, 

artistic, historical, scientific and social. 13  To achieve an accurate 

simulation of a cultural heritage, generally of historical sites, the intangible 

values must not be forgotten. While the tangible heritage refers to 

material items such as buildings, artworks, objects, and statues; the 

intagible heritage refers to music, dance, literature, languages, theatre, 

and other immaterial cultural objects. These are characterically distinct 

values -graphically and conceptually-, so it is problematic to show them 

on the same production. Gratted claims:  

 

“While there is much institutional support for the protection of 

tangible heritage, to date there has always been less available 

for the protection of intangible heritage. However, it is becoming 

increasingly apparent that intangible heritage must be protected 

to the same degree as tangible heritage, as the two aspects of 

cultural heritage are inextricably linked. Without an 

understanding of the intangible cultural context in which an 

object was created, the object itself loses much of its inherent 

meaning.” 14 

 

The main  responsibility of conservation -preserving the authenticity-

                                                                                                                               
mainz.de/publicat/cipa99/cipa99.pdf, accessed on 06 May 2008. 
 
13 D'Ayala, D., Smars, P., 2003, “Minimum requirement for metric use of non-metric 
photographic documentation”, http://www.englishheritage.org.uk/server/show/con 
WebDoc.4274 , accessed on 11 April 2008. 
 
14  Grattan, N., 2004, “ICCROM and Public Advocacy”, Iccrom, 
http://www.iccrom.org/pdf/ICCROM_03_PublicAdvocacy_en.pdf, accessed on 1 May 
2008. 
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15  is not harmed by such a method while the pysical reconstruction 

generally has a problematic approach.16 To achieve such a scientific aim, 

all the information about the heritage should be included in a “database” 

and VE can be used as a medium where the conservation decisions can 

be made. “As well as access to a single, on-line, hyper-linked, adaptive 

document, the VE brings databases much closer than another 

methods."17 

Therefore, if a presentation aims at including different types of 
information and using multiple techniques, then efficiency gains 

importance. Including different types of information means a unity of 

obtained various types of information got from the cultural heritage 

occured from its various values; tangible or intangible. Furthermore, being 

based on various techniques, the multiple presentation means to provide 

a medium where the method and character of information used in a 

coherence. Moreover, the modern communication and promotion 

techniques are highly recommended in international charters to increase 

the public awareness on cultural heritage.18 

                                                
15 “Nara Document on Authenticity”, 1994, Icomos, Nara Document on Authenticity is 
conceived in the spirit of the Charter of Venice, 1964, and directly says the authenticity 
as a major value of a historical object, “Conservation of cultural heritage in all its forms 
and historical periods is rooted in the values attributed to the heritage. Our ability to 
understand these values depends, in part, on the degree to which information sources 
about these values may be understood as credible or truthful. Knowledge and 
understanding of these sources of information, in relation to original and subsequent 
characteristics of the cultural heritage, and their meaning, is a requisite basis for 
assessing all aspects of authenticity.” 
 
16 Moro, A., Vassallo, V., Vico, L., 2007, "From the Relief To the 3D Reconstruction – 
The Methodology”,  XXI International CIPA Symposium, Icomos, Greece, 2007, 
http://cipa.icomos.org/fileadmin/papers/Athens2007/FP100.pdf, accessed on 02 June 
2008. 
 
17  Smeulders, A. W. M., Hardman, L., Screiber, G., Geusebroek, J.-M., 2002, “An 
Integrated Multimedia Approach to Cultural Heritage E-documents”, The IEEE 
International Conference on Image to cultural heritage e-documents, ACM Workshop on 
Multimedia Processing (ICIP), 2002, http://www.science.uva.nl/~mark/pub/2002/ 
smeulderrsMIR02.pdf, accessed on 03 June 2008. 
 
18 “Convention for the Protection of Architectural Heritage of Europe”, 1985, Council of 
Europe, Granada, http://conventions.coe.int/Treaty/en/Treaties/World/121.doc 
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Today, with the development in the computer technologies and 

computer graphics, a new kind of presentation method can give a chance 

to prepare presentations which include different types of information and 

use multiple techniques. Virtual Environment (VE) by the light of the 

enlarging areas in which it is used, generates a solution to create such a 

medium. While simple methods use limited number of media types, a 

virtual representation can include all in one; 3D models, object movies, 

pictures, videos, image sequences, textual descriptions and so on.19 VE 

provides strong and various tools for education that is widely used by 

museums, research and cultural centers.20 At the same time, VE can 

supply a new way of communication among scholars to share scientific 

results.21 Not only being a presentation method, VE can be integrated as 

a helping instrument for conservation in such steps, historical search, 

restitutional and constructional simulations. 22  Tucci accepts the 3D 

applications of this medium as a real evolution to merge reconstruction of 

consecutive stratigraphic layers of a cultural heritage.23 Scientific usage 

prevents unwanted and destructive effects of physical reconstructions 

mainly in the stage of intervention decision, can be an alternative to 

protect the authenticity of the heritage. VE presentations may be used 

after the preventive interventions are done for the conservation instead of 

                                                                                                                               
 
19 Patel, M., White M., Walczak K., Sayd P., 2003, “Digitisation to Presentation, Vision, 
Video and Graphics”, http://www.ukoln.ac.uk/metadata/publications/vvg-
2003/paper31.pdf, accessed on 11 April 2008. 
 
20  Roussou, M., 2001, “Immersive Interactive Virtual Reality in the Museum”, 
http://www.intuition-eunetwork.net/documents/papers/Culture%20History/mroussou_TiL 
E01 _paper.pdf, accessed on 13 April 2008. 
 
21 Roussou, M., 2001, ibid. 
 
22 Roussou, M., 2001, ibid. 
 
23  Tucci, G., Algostino, F., Bonora, V., Chiabrando, F., 2003, “3D Modeling and 
Restoration: From Metric to Thematic Survey: The Case Study of San Francesco al 
Prato in Perugia”, http://cipa.icomos.org/fileadmin/papers/antalya/142.pdf, accessed on 
10 April 2008. 
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consodilation, anastylosis or reconstructions). 24 

By the help of the large multimedia content information including, 3D 

representations of real objects, photographs, pictures, diagrams and 

icons, textual annotations and 3D sound 25 , a user can observe the 

heritage in front of his computer with a simple multimedia user knowlegde. 

A visitor can travel in time and space without stepping out of the museum 

by the help of VE displays and computer generated interactive 

experiences.26 For example, walkthrough or flythrough over an accurate 

3D reconstruction of an archaeological site can be designed to help to 

explore the city as it unfolds through time and experience its people, their 

customs, their habits and way of life.  

Another essential point is the place of hyperlinks in VE27 that are to 

connect virtual medium to a prepared database including different 

aspects of the heritage gives the observer a chance to learn more about 

he is interested in. Forte tells about the huge amount of information 

around us: 

“In the era of digital globalization and of postmodernism, the 

daily bombardment of information has reached unimagined 

levels. We are surrounded by information that generates noise 
                                                
24  Başağaç, Ö., 2005, “Presentation of Classical Archaeological Sites in Virtual 
Environment –  Case Study: Sagalassos”, MSc Thesis submitted to the Graduate School 
of Natural and Applied Sciences of Middle East Technical University, Ankara, June 2005, 
p. 24. 
 
25  Liarokapis, F., White, M., Lister, P., 2004, “Augmented Reality Interface Toolkit”, 
Proceedings  of the International Symposium on Augmented and Virtual Reality, IEEE, 
London, 2004, p. 763. 
 
26 Gaitatzes, A., Christopoulos, D., Roussou, M., 2001, “Reviving The Past: Cultural 
Heritage Meets Virtual Reality”, Proceedings of  Virtual Reality, Archaeology and 
Cultural Heritage , ACM SIGGRAPH, 2001, http://www.intuition-
eunetwork.net/documents/papers/Culture%20History/VAST01_vr_final_p103.pdf,access
ed on 06 May 2008. 
 
27 Zara, J., 2004, “Virtual Reality and Cultural Heritage on the Web”, Proceedings of the 
7th International Conference on Computer Graphics and Artificial Intelligence , Limoges, 
France, 2004, http://www.cgg.cvut.cz/members/zara/papers/Zara-3IA04.pdf, accessed 
on 01 May 2008. 
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first, and then (if we are lucky) understanding. This dramatic 

growth of information generates greater complexity as ‘mind is 

distributed in the world.”28  

 

Databases are like folders where we can classify information in a 

certain logic. They contain the information as a systematically designed 

storage and prevent the user to lose his way in the huge amount of 

complex information. The possibility of moving in time or even exploring 

different interpretations of the evidence offers a great advantage over 

static displays.  

In general, when compared with conventional techniques, VE has 

several advantages, such as, accurate and authentic geometric 
information, being able to have high level of detail, realistic 
visualisation, being low cost, portability and flexibility. 

Accurate and authentic geometric information is a major 

advantage of VE which can be used also a documentation medium if it is 

scientifically modeled. It depends on computer technologies; hardwares 

and softwares. It also works with still developing devices as electronic 

theodolites with automatic data register and infrared distance-metres, 

laser metres which can help to obtain accurate geometrical data of the 

heritage29 in a coherence. With these photogrammetry devices, an object 

can be restored as exact as it is when the survey is done. however, when 

collecting such a dense information, there can be a need for high storage 

areas, so usability of the data may be affected negatively.  

Being able to have high Level of Detail (LOD) such as geometry, 

elaboration, materials, weathering conditions can also cause a huge 

                                                
28 Forte M., 2008, “Virtual Architecture: Communication in 3D and Ecological Thinking”, 
Beyond Illustration: 2D and 3D Digital Technologies as tools for Discovery in 
Archaeology, British Archaeological Reports International Series, Oxford, p. 20.  
 
29 Almagro, A., 1999,  “Photogrammetry for Everybody”, Proceedings of the Symposium 
of CIPA, Brasil, 1999, http://cipa.icomos.org/fileadmin/papers/olinda/99c302.pdf, 
accessed on 26 April 2008. 
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amount of data to store efficiently.30 LOD is an important input for the 

techniques. At the same time, this is related with the aim of the 

presentation as mentioned above. Foni gives importance to a well-

designed LOD with respect to the selected technique due to the techical 

restrictions: 

 

“If we want the user experience to be limited to a passive walk-

trough, we can concentrate our efforts to reproduce precisely all 

the complexity of the site in a non interactive simulation, but 

instead if we want the user to be able to freely wander in a 3D 

real-time environment, a certain balance between the fidelity of 

the visual reconstruction and the weight of the model has to be 

found.” 31  

 

Efficient modeling is obtained by reducing the Degrees of Freedom 

(DOF), “by exposing only the essential DOFs of the model.”32 33 This 

means a model generated with computitional techniques is not supposed 
                                                
30  “In Computer Graphics, accounting for level of detail involves decreasing the 
complexity of a 3D object representation as it moves awat from the viewer or according 
other metrics as object importance, eye-space speed or position. Level of detail 
techniques increases the efficiency of rendering by decreasing the workload of graphics 
pipeline stages, usually vertex transformations. The reduced visual quality of the model 
is often unnoticed because of the small effect on object appearence when distant or 
moving fast.”  from “www.en.wikipedia.org/wiki/Level_of_Detail”, accessed on 1 
December 2008. 
 
31 Foni, A.E., Papagiannakis G., Magnenat-Thalmann N., 2002, “Virtual Hagia Sophia-
Restitution, Visualisation and Virtual Life Simulation”, UNESCO World Heritage 
Congress, Italy, 2002,  http://www.virtualworldheritage.org/papers/3181_976-Virtual_ 
Hagia_Sophia.pdf, accessed on 06 May 2008. 
 
32 “Degrees of Freedom is a general term used in explaining depence on parameters, 
and implying the possibility of counting the number of those parameters.” from 
“ www.en.wikipedia.org/wiki/Degrees_of_Freedom”, accessed on 1 December 2008. 
  
33 Gerth B., Berndt R., Havemann S., Fellner D.W., 2005,  “3D Modeling for Non-Expert 
Users with the Castle Construction Kit v0.5”, The 6th International Symposium on Virtual 
Reality, Archaeology and Cultural Heritage, VAST, Italy, 2005, 
https://www.eg.org/EG/DL/WS/VAST/VAST05/049-057.pdf.abstract.pdf;internal&action= 
paperabstract.action, accessed on 26 April 2008. 
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to obtain all the geometric data of the heritage. The main data that is 

decided as the necessary input should be included in the model and the 

rest shoud be integrated, may be, more abstracted. Unless it is done, the 

final product can create a misunderstanding of the main aim of the 

presentation or a hardware insufficiency causing interruptions in 

continuation of the presentation.   

Realistic visualisation is generally used for the sake of enhancing 

the reliability and artistic dimension of the presentation. It is considered as 

a must of a succesful presentation. 34  But sometimes it can lead to 

misunderstandings if the informative background of the presentation is 

weak. As a post-production attitude, photo-realism or non-photosrealism 

is to be carefully selected. Because for a informative presentation, a main 

requirement is that “not to compete with the original item”35 but to inform.  

Artistic and visual efforts cannot make the presentation more valuable 

than the item. However, it is define that a beatiful model is a more eficient 

vehicle for information.36 

The low cost of the applications effects the usability of the chosen 

technique; since the system is wanted to be used vastly and more 

buildings can be presented with this technique. Moreover, not only the 

production costs but also the distribution costs effect the prevalency of  

 

                                                
34  Roussou, M., Drettakis, G., 2003, “Photorealism or Non-photorealism in Virtual 
Heritage Presentation”, 4th International Symposium on Virtual Reality, Archaeology and 
Intelligent Cultural Heritage, VAST, Aire-la-Ville, Switzerland, 2003, http://www-
sop.inria.fr/reves/publications/ data/2003/RD03c/RoussouDrettakis03.pdf, accessed on 
16 April 2008. 
 
35 Stock, O., 2002,  “Intelligent Interactive Information Presentation for Cultural Tourism”, 
Invited talk at the International Workshop on Natural, Intelligent and Effective Interaction 
in Multimodal Dialogue Systems, Denmark, 2002, http://peach.itc.it/papers/ 
i3pCultureTour.pdf, accessed on 28 April 2008. 
 
36  Jacobsen, J., Holden L., 2007, “Virtual Heritage: Living in the Past”, 
http://scholar.lib.vt.edu/ejournals/SPT/v10n3/pdf/jacobsen.pdf, accessed on 06 May 
2008. 
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the technique. VE is one of the most economic techniques37 , that is 

important for wide distributions and possible revisions needed due to the 

continuing developments in virtual presentation techniques and possible 

changes in the scientific data gathered from the heritage during the 

academic researches and used in presentation. 

Portability is essential because the choice of VE equipment that 

will be used in an exhibitional context is a significant base for making VE 

technology as accessible to the broad public as possible.38 Because of 

generally running on a computer’s hardware, it is easy to access to it with 

sufficient configurations from anywhere. This computer support makes 

the medium easy to produce copies. Some methods, for example a fully 

immersive Augmented Reality (AR) needs specialized, expensive and 

huge in size equipments, so they can only be used in a properly designed 

presentation spaces. 

Flexibility is important for VE for possible revisions and to enlarge 

the database if it has any. This flexibility makes the VE not a static 

technique, but brings sustainability and regenerability in presentation.    

Today, due to the fast developments in technology, especially in 

computer graphics, virtual environment can be used in applications of 

manufacturing, industrial design,urban design and analysis, architecture, 

cultural heritage, 3D city modeling and GIS.39 VE is not to be perceived 

                                                
37  Sylaiou, S., Almosawi A., Mania K., White M., 2004, “Preliminary Evaluation of 
Augmented Representation”,  Proceedings of the 10th International Conference on 
Virtual Systems and Mul-timedia, Hybrid Realities Digital Partners, Explorations in Art, 
Heritage, Science and the Human Factor, Japan, 2004,  http://www.sussex.ac.uk/ 
Users/km3/vsmm2004.pdf, accessed on 07 March 2008. 
 
38 Gaitatzes, A., Christopoulos, D., Roussou, M., 2001, “Reviving The Past: Cultural 
Heritage Meets Virtual Reality”, Proceedings of  VAST’01: Virtual Reality, Archaeology 
and Cultural Heritage , ACM SIGGRAPH, Athens, Greece, 2001, http://www.intuition-
eunetwork.net/documents/papers/Culture%20History/VAST01_vr_final_p103.pdf,access
ed on 06 May 2008. 
 
39 Yastıklı, N., 2003, “3D Model and Generation an Visualisation of Cultural Heritage”, 
Icomos, Antalya, http://cipa.icomos.org/fileadmin/papers/antalya/77.pdf, accessed on 10 
April 2008. 
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as a single technology, but a technique that collects different technologies 

operating in conjuction, so that it can enhance the user’s perception of the 

real world through virtual information.40 As Dell’unto defines: 

  

“The main aim of virtual reality is the creation of a digital virtual 

ecosystem to integrate geographical, topographical, perceptive, 

historical interpretative, narrative and symbolic data. According 

to us the virtual is not a “reproduction” of the real, but an 

enhancement of the real: it gives us the possibility to represent 

and simulate what is hidden, imaginary, abstract, far, in other 

words it allows to join perception and interpretation”.41 

 

Because of supplying several advantages when compared with the 

paper based world, “digital e-world” has gained a great importance on the 

preserved cultural heritage for the future generations. It is generally 

accepted that the cultural heritage benefits from passing over to the 

digital world, that is in conjuction with the technological development.42 It 

is definite that the presentation methodology in cultural heritage 

conservation is in a continous development, especially after the 

                                                
40 Liarokapis, F., 2004, “An Augmented Reality Interface for Visualising for Visualising 
and Interacting with Virtual Content”, Springer, 2006, London, 
http://citeseerx.ist.psu.edu/viewdoc/summary;jsessionid=D0DE54C449FD6CCEC9DAF
CAA2ECA36DD?doi=10.1.1.64.5310, accessed on 01 may 2008. 
 
41 Dell’unto, N., Di Ioia M. K., Galeazzi F., Moro A., Pietroni E., Vassallo V, Vico L., 2007, 
“The Reconstruction of Archaeological Landscape through Virtual Reality Applications: A 
Discussion about Methodology”, ISPRS International Workshop, Zurich, Switzerland, 
2007, http://www.commission5.isprs.org/3darch07/pdf/ dellunto_etal.pdf, accessed on 26 
April 2008. 
 
42  Smeulders, A. W. M., Hardman, L., Screiber, G., Geusebroek, J.-M., 2005, “An 
Integrated Multimedia Approach to Cultural Heritage E-documents”, The IEEE 
International Conference on Image to cultural heritage e-documents. ACM Workshop on 
Multimedia Processing (ICIP), IEEE, Genoa, Italy, 2005, 
http://www.science.uva.nl/~mark/pub/2002/smeulderrsMIR02.pdf, accessed on 03 June 
2008, e-world is a term that means electronic world, it is used in the paper instead of 
virtual environment.  
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integration of digital technologies. 

1.1 Aim and Scope 
 

Under the light of the background information given above, this 

study accepts VE as an efficient medium to present a cultural heritage 

and exemplifies it on a traditional Anatolian house dating back to 

19thcentury, namely “Cumhurbaşkanlığı Atatürk Müze Köşkü”43 in Ankara. 

The building has a great importance for the foundation of Republic of  

Turkey of being the first residence of the first president of  Republic of 

Turkey, Mustafa Kemal Atatürk, because the first steps of the foundation 

of Turkish Republic and decisions of revolution are done in this building. 

Although it is not in use today and serves as a museum, it still makes the 

visitors to think about the under which conditions, such a development 

from autonomy to republic could be achieved in Turkey political and social 

life.  

Because of being such an important building for a country’s history, 

it has various and high amounts of information that is to be transfered to 

audiences. The geometrical, architectural, constructional and the 

restitution information is surely important because of being a cultural 

heritage, but, definitely, the most essential property of it lays on Atatürk’s 

life in the building, the usage of spaces or the memories that are 

remembered with the building.  

The aim of the study is to present different types of information 

obtained from a cultural heritage in VE, -a multiple presentation 

technique-, to see the advantages and disadvantages of the medium for 

the chosen case, and to discuss the produced VE is suitable or not 

suitable for the broad audiences. The main efforts for the presentation are 

to point out a development scheme under the light of conservation theory 

                                                
43 The first residence of -the first President of Turkish Republic- Mustafa Kemal Atatürk 
that functions as a museum today. 



 15

and to transfer the information in an organized manner.  

1.2 Methodology and Constraints 

 
This thesis is composed of a conceptual part and the case study. VE 

is chosen to represent the case study as the medium, whereas the 

conceptual part starts with a detailed literature survey to show the 

technological and theorical development of VE in the cultural heritage 

presentation and the application techniques in the second chapter. The 

research is generally performed on the internet on academic papers that 

are to be prepared for similar representations. There is an increasing 

number of experiences on VE in representing the cultural heritage which 

can be reached on the internet, since it is a possible medium for wide 

distribution of the study and for enhancing the usability of it. At the same 

time, there are some applications that are designed solely for museums 

and instutuions, not directly reached from the internet but mentioned 

detailly on their internet sites. 

Also, in chapter 2, with respect to the literature survey and personal 

experiences in VE medium, the author tries to point out a scheme both in 

conceptual and technical frameworks for such kind of a presentation. It is  

mainly a two-staged process. These stages are called conceptual and 

technical developments in the study. While the former defines the 

boundries and the content of the presentation, the latter includes the 

digital steps to prepare it in VE medium.  

In the case study, the defined scheme is applied on the 

Cumhurbaşkanlığı Atatürk Müze Köşkü. Firstly, there is a research on the 

architectural features and the changed situations of the building after 

Atatürk’s settling down date to today. Also, a research has been done on 

the life in the building and its place in the revolution of the Republic of 

Turkey, as the place where the revolution ideas and decisions were 

discussed. Atatürk’s daily life in the building is important because it points 
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out the intangible values of the building. 

The survey, restitution and restoration projects are prepared by Dr. 

Mehmet Alper (M.Sc Architect) from Tures Ltd. Şti.and approved by 

Decision No: 8931 on 19.01.2004 by “Ankara Kültür Varlıkları Koruma 

Kurulu”. These technical drawings are obtained in CAD (Computer Aided 

Drawing) format and used as blueprints44  to show the geometric and 

architectural information. 

This conservation project of the building has recently been 

completed in 2007, and was published as a booklet for the visitors by a 

commitee including Prof.Dr. Ayşıl Yavuz, Prof.Dr. Yıldırım Yavuz and Dr. 

Fuat Gökce, where the historical studies are contemporary and usable for 

the aim of this study. It is a chance of the author being a member of the 

project team, resulting in obtaining almost all necessary information from 

such an experiment. Photographs taken during before and after the 

restoration and gathered by the author are used to show the material 

properties of the building.  

Under the light of the obtained data about the presentation 

technique and the building; the content of the presentation, the target 

audience and the theme that will be represented are decided. Although 

the data that is taken from the restoration project is adequate for a 

scientific presentation, this study targets a broader audience due to the 

easy-accessibility of the medium. The character of the information 

collected during the source researches on the building determines the 

theme46, so it is decided for the social life in the building to be learned  

 

 

                                                
44 “Blueprint is a type of based reproduction usually of a technical drawing documenting 
an architecture or an engineering design.” from “www.en.wikipedia.org/wiki/blueprint”, 
accessed on 3 June 2008. 
 
46 “A Manual for Interpreting Community Heritage for Tourism”,1987, Unesco, Thailand, 
www.ucalgary.ca/EV/designresearch/projects/2000/cuc/tp/outreach/interpreting%20man
ual.pdf, accessed on 01 May 2008. 
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from memories to constitute the theme of the presentation. 

The building is completely modeled, mapped with textures and 

rendered; whereas the interactive applications are produced only for 

some parts of the building which are the most important ones to define 

the daily life of Atatürk in the building.  

An interactive walkthrough application will be attached to the 

presentation that has hyperlinks to the prepared internet pages on the 

pre-decided spaces that reach detailed information. The internet pages 

mostly focus on the restoration and restitution information about the 

building and the social life in the building. They are supported by old and 

new photos, some restitution images produced by the author, a written 

history of the building and memories that are taken from memory books. 

The content of the presentation, as mentioned before with respect to the 

concepts of being a multiple presentation and having different types of 

information, contains the various values information, tangible and 

intangible. The final product is a VE system which is provided on a CD. It 

is recommended that the case study part should be read with the running 

system, because all of the information in the database is not included in 

this text. The text includes only the general information about the building 

and the life in it, but the system has a detailed one. It is important to note 

that this database is not the official site of the museum and the system is 

prepared in Turkish because of the chosen target audience. 

Finally, in the conclusion part of the thesis, an assessment of the 

technique and degree of satisfaction is carried out with respect to different 

disciplines. Necessary and possible integrations which the author failes to 

achieve are defined. The usability of the system by the target audience, 

the distribution possibilities, and the advantages and disadvantages of the 

study are presented.  

Due to the technical restrictions, ranging from hardware and 

software limitations, the degree of skill of the author; the case study 

focuses on some selected spaces and not on all the building. The 
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preparation stage of the presentation includes the modeling, rendering 

and animation programs; whereas the methods used during these steps 

are chosen depending on the author’s abilities.  

It is defined above that such kind of a technique includes different 

disciplines for a full technical and succesful result. Because the author is 

a conservation architect, the architectural and conservational aspects of 

final production can be accepted accurate. However, the rest of the 

content and the computer aided applications is limited to a more amateur 

perception.  
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                                                      Table 1: the method of the case study.
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Table 2: the general layout of presentation in VE 
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CHAPTER 2 
 
 

A PRESENTATION MEDIUM: VIRTUAL ENVIRONMENT 
 
 
 

 Before the presenting idea was discovered, the conservation was 

not a popular activity. It was just a recording activity of some intellectuals 

and interest range was limited. The recording of the cultural heritages 

was done generally archaeologists with same formats during the late 

eighteenth and early nineteenth centuries. With the invention of a new 

technique,  photography, the travelers used this technique to document 

ancient ruins and exotic cultures.47 Photography gived them advantages, 

to copy easily for mass distribution and effective means of recording. 

After this first invention in observing the cultural heritage, the techniques 

started to vary and develop. Today, they have reached a level that they 

can imitate the original heritage completely accurate in digital medium. As 

Sanders defines the usage of traditional or new methods and mediums 

bringa variety to the presentation activity:  

 

“Today, interactive 3D computer graphic formats offer the 

opportunity to reproduce the ancient built environment as a 

precise digital replica, yet most archaeologists continue to 

illustrate their publications, teaching materials, and research with 

the same 2D plans, sections, and elevations that have depicted 

architecture for millennia.” 48 

                                                
47 Sanders, D. H., 2008, “Why do Cultural Heritage?”, A publication of Archaeological 
Institute of America, www.archaeology.org/online/features/ virtualheritage/, accessed on 
5 june 2008. 
 
48 Sanders, D. H., ibid.  
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As the virtual environments uses computer technology as the 

medium to present the digital products,  there is a strict relation between 

the technological development in computer technology and the quality 

and quantity of the VE representations. The more fast and cheap 

hardware and software generates the more accurate presentations in 

quality and also in number. This means the capability and potentials of 

VE are developing day by day. 

2.1. Conceptual and Technical Developments in Virtual Environment  
 

The first attempts on VE started with the idea of Virtual Reality (VR). 

It is important to mention that while the VR is a presentation technique. 

However, VE is a medium that may use VR as a tool if it is necessary for 

the aim. VR means to create a virtual world that simulates real world in 

the memory of the computer. The first device of VR was “Sensorama 

Simulator” by Heilig in the early 1960’s. This virtual workstation was an 

enormous one with respect to today’s, utilizing 3-D video, obtained with 

three 35 mm cameras mounted on the cameraman. The setup included 

stereo sound, integrated with the full 3-D camera views.49 

 

                                                                                                                               
 
49 Sensorama Simulator can be accepted as a multi layered technmique because it 
includes audiolization besides visualisation. 



 

 23

                            

 

Figure 1-2: the device “Sensorama Simulator”, 

(figure 1, from http://www.mortonheilig.com/InventorVR.html and figure 2, from 

www.telepresence.org/sensorama/index.html, accessed on 15 August 2008) 
 

 

In 1966, Ivan Sutherland, a graduate student at the University of 

Utah, invented the HDM (Head Mounted Device) to ”make that (virtual) 

world in the window look real, sound real, feel real, and respond 

realistically to the viewers actions”.50 He started the idea of the graphics 

accelerator, an integral part in modern virtual simulation. The idea of flight 

simulation is recognized and used by military.51 

 

                                                
50 Pellens, B., 2003, “Specifying Spatial and Part-Whole Relations for Virtual Reality: A 
Language Perspective”, A dissertation submitted to the Department of applied Computer 
Science of Computer, Vrije Universiteit, Brussel, 2003, 
http://wise.vub.ac.be/Downloads/Theses/PellensB-thesis.pdf, accessed on 06 August 
2008. 
 
51 Simulation is a term that differs form Virtual Reality focusing on physics, but a concept 
that is originated from VR. “The act of simulating something generally entails 
representing certain key characteristics or behaviours of a selected physical or abstract 
system”, from http://www.wikipedia.org/wiki/Simulation, accessed on 12 June 2008. 
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Figure 3: the HDM device by Sutherland, 1966. 

(http://design.osu.edu/carlson/history/lesson4.html, accessed on 15 August 2008) 
 

 

Although these devices were not directly designed to be used in 

cultural heritage presentation, in the future similar devices have been 

going to be used in Augmented Reality (AR) for the sake of the idea of 

rebirth of old times, cultures, buildings. Augmented reality is a sub-

application of VR, which use specialized aparats such as touch screens, 

head mounted devices etc., to create an immersivity.     

Historically, the first VE in cultural heritage consercation applications 

are used in archaeology, because to explore and present the 

archaelogical heritages is harder than other heritages due to the 

deteroration of time. Depending on such efforts, the first organization 

about the usage possibilities of digital techniques on cultural heritage 

presentation was founded in 1973, named Computer Applications in 

Archaeology (CAA) at the University of Birmingham.52 This shows that 

digital application were taken account in an academic approach from the 

begining. Until 1992, the conferences were organized in only British 

                                                
52 The web pape of CAAhttp://caa.leidenuniv.nl/about _caa.htm, accessed on 05 August 
2008. 
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Universities and then widened to international bodies.53 This is a great 

change in presentation concept, because the techniques were generally 

in 2D and had been same  approximately for a hundered years. In the first 

meeting of the conference, J.D. Wilcock predicted four main uses of the 

computer in set forth a prophetic vision of computer applications to 

archaeology: data banks and information retrieval, statistical analyses, 

recording of fieldwork and the production of diagrams.54 Today it is seen 

these predictions have been totally become real. 

As the first multimedia application - Aspen Movie Map in 1978 by 

MIT, used the Virtual Reality System as a virtual tour in the streets of 

Aspen, Colorado55 with a instrumented armchair, a wide view screen and 

a top viewed map screen. It was the first interactive system but not an 

immersive one. The main difference of the term “interactivity” from the 

previous approaches is that users virtually enter the virtual space and 

they get a feeling of being a part of the virtual environment. Users can 

walk or fly in a 3D space instead of staying at one place and looking 

around from a single point. Because of the system requirements and high 

costs, these attemps were still produced in universities as research 

programmes, not commercially.56 

                                                
53 http://caa.leidenuniv.nl/about _caa.htm, ibid. 
 
54  Frischer B., “From Digital Illustration to Digital Heuristics”, 
http://www.iath.virginia.edu/~spw4s/Beyond/BAR/foreword.pdf acessed on 14 August 
2008. 
 
55  Başağaç, Ö., 2005, “Presentation of Classical Archaeological Sites in Virtual 
Environment –  Case Study: Sagalassos”, MSc Thesis submitted to the Graduate School 
of Natural and Applied Sciences of Middle East Technical University, Ankara, June 2005, 
p. 15. 
 
56 Naimark, N., 2006, “Aspen The Verb: Musings on the Heritage and Virtuality”, special 
issue on Virtual Heritage,MIT Press, June 2006, www.naimark.net/writing/aspen.html, 
accessed on 14 August 2008. 
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Figure 4: The Aspen Moviemap experienced in the “Media Room”.  

The system requires specially designed instrumets, such as an instrumented armchair, a 

touch screens displaying map and aerial views allow access to additional multimedia 

material. (www.naimark.net/writing/aspen.html, accessed on 15 August 2008) 
 

 

In 1980’s VE started to be used not only the archaeological studies 

but also historical monumental architecture. The most detailed example is 

the reconstruction of the Old Winchester Cathedral in 1985 by IBM with a 

designed software called WINSOM (Winchester Solid Modeller).57 As the 

VE systems requires qualified talents and experiments in computer 

applications, before 1990’s, most of the applications are conveyed by only 

computer experts.58 The workflow was not in a multi-disiplinary scheme 

although it requires historians, archaeologists, architects, planners and 

                                                
57 Başağaç, Ö., 2005, “Presentation of Classical Archaeological Sites in Virtual 
Environment –  Case Study: Sagalassos”, MSc Thesis submitted to the Graduate School 
of Natural and Applied Sciences of Middle East Technical University, Ankara, June 2005, 
p.16. 
 
58 Frischer, B., Nicolucci, F., Ryan, N., Barcelo, J. A., 2002, “From CVR to CVRO: The 
Past, Present, and Future of Cultural Virtual Reality”, CVRO Workshop: Scientific 
Credibility and Authentication in Cultural Virtual Reality and Virtual Archaeology, Greece, 
2002, http://www.cvro.org/frischer.pdf, accessed on 05 August 2008. 
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socialogs. 

In our country, the first example of usage of VE in archaeological 

studies was for Sardis in 1981. It was a digital reconstruction project “to 

present a complete Lydian roof and revetment tiles, in an authentic 

context and outdoor environment”. 59  It was prefered the traditional 

method’s of 80’s meaning, only a digital model presentation of the cultural 

objects not in an immersive or interactive method.  

Due to the increase of the public’s interest on cultural heritages, 

insufficient capacity of the museums for this density and the destcructive 

results of over-visiting of sites, there occured a need for a new method for 

presentation of them.  In 1990’s VE and multimedia are started to be tried 

to provide a solution not only for academic researches but also museum 

activities. From this date, a highly increased applications in number can 

be seen every year60, because the commercially usage was supported 

the production process. By the creation of World Wide Web in 1990, the 

ways of gaining information and communication passed to a new 

dimension. Every one can reach the allowed data undependently from the 

time or location restrictions. This novelty changed the presentation 

methods of cultural heritages especially in museums and the sites that 

are geographically hard to reach. As a result the term “virtual museum” 

came aroused. 61 With the integration of commercial acitivities to VE by 

the museums’s need, the concept and the criteria in digital methods 

                                                
59  Başağaç, Ö., 2005, “Presentation of Classical Archaeological Sites in Virtual 
Environment –  Case Study: Sagalassos”, MSc Thesis submitted to the Graduate School 
of Natural and Applied Sciences of Middle East Technical University, Ankara, June 2005, 
p. 16. 
 
60 Thwaites, H., 2001“Fast, Fiction, Fantasy: The Information Impact of Virtual Heritage”, 
Virtual Systems and Multimedia, Proceedings of Seventh International Conference on, 
2001, Berkeley, CA, USA, p. 264. 
 
61  Başağaç, Ö., 2005, “Presentation of Classical Archaeological Sites in Virtual 
Environment –  Case Study: Sagalassos”, MSc Thesis submitted to the Graduate School 
of Natural and Applied Sciences of Middle East Technical University, Ankara, June 2005, 
p. 18. 
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shows a radical change from academic to artistic. Frischer noted with 

disappointment that:  

 

“in most cases the use of virtual reality in archaeology seems 

more an artistic task than an inferential process. Virtual reality is 

the modern version of the artist that gave a ‘possible’ 

reconstruction using watercolours”.62 

 

Because the visitor wants to see more qualified products visually to 

understand truely, and the suppliers replaced the technical accuracy with 

beautiful graphics. This resulted a division among the VE suppliers as 

scientists and artists. 63 One group tried to create more realistic images to 

increase the consciousness, and the other tried to use as a research tool 

to develop the conservation policies.  

Frischer points out the importance of a project that firstly collects 

different but necessary dimensions in one medium  

 

“in 1994, the issues of accuracy, authentication, and scholarly 

input into the modeling process were brought urgently to the fore 

in the Pompeii CVR (cultural virtual reality) project of the now 

defunct Simlab of Carnegie Mellon University”. 64 

 

 The Pompeii project also raised questions about the use of real-

time VR in the museum context. Although the technology was still 

insufficient to shown as much detail as the real Pompeii has, the project 
                                                
62 Frischer, B., Nicolucci, F., Ryan, N., Barcelo, J. A., 2002, “From CVR to CVRO: The 
Past, Present, and Future of Cultural Virtual Reality”, CVRO Workshop: Scientific 
Credibility and Authentication in Cultural Virtual Reality and Virtual Archaeology, Greece, 
2002, http://www.cvro.org/frischer.pdf, accessed on 05 August 2008. 
 
63 Frischer, B., ibid. 
 
64 Frischer, B., ibid. 
 



 

 29

included the non-existed objects with an academic perception.65 

 

 
 

Figure 5: The view from the Pompeii Project including the reconstructions of non-existed 

elements. The graphical quality is poor but the methodology to follow is designed 

academically.  

(http://planetjeff.net/isis/Isis-2D.html, accessed on 15 August 2008) 
 

 

Through the 90’s the use of computer applications for archaeological 

site presentations developed in two major areas as Computer Graphics 
(CG) and Virtual Reality (VR).66 CG is simply “pictorial representations of 

objects and data using computers”, however, VR requires immersion, 

interactivity, and a real-time delivery system.67  

In the 1990’s, GIS (Geographic Information System) was started to 

be used as a tool to explore and present large geographic areas and 

                                                
65 Historical Development of Pompeii Project from www.planetjeff.net/site.html 
 
66  Başağaç, Ö., 2005, “Presentation of Classical Archaeological Sites in Virtual 
Environment –  Case Study: Sagalassos”, MSc Thesis submitted to the Graduate School 
of Natural and Applied Sciences of Middle East Technical University, Ankara, June 2005,  
p. 17. 
 
67 Frischer, B., Nicolucci, F., Ryan, N., Barcelo, J. A., 2002, “From CVR to CVRO: The 
Past, Present, and Future of Cultural Virtual Reality”, CVRO Workshop: Scientific 
Credibility and Authentication in Cultural Virtual Reality and Virtual Archaeology, Greece, 
2002, http://www.cvro.org/frischer.pdf, accessed on 05 August 2008. 
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historic sites and to view digitized information.68 

VE, also integrated the data about the geographical location on the 

earth. In 1994, TerraVision Project included an object, its 3 dimensionally 

data with the location on the earth from a satellite image. 69  It also 

enabled to show dynamic visualisation of geophysical happenings and 

cultural events that took place in.70    

 

 

 
 

Figure 6-7: Art + Com’s Terra Vision Project 

(www.medienkunstnetz.de/works/terravision/, accessed on 15 August 2008) 
 

 

After the concepts on accuracy and graphicaI quality were exactly 

accepted in cultural heritage presentations, in 1995, another dimension of 

VE was discussed, “learning by doing”. That means immersion, 

enterance of visitor to virtual medium as a member of the presented life or 

                                                
68  Frischer B., “From Digital Illustration to Digital Heuristics”, 
http://www.iath.virginia.edu/~spw4s/Beyond/BAR/foreword.pdf acessed on 14 August 
2008. 
 
69  Başağaç, Ö., 2005, “Presentation of Classical Archaeological Sites in Virtual 
Environment –  Case Study: Sagalassos”, MSc Thesis submitted to the Graduate School 
of Natural and Applied Sciences of Middle East Technical University, Ankara, June 2005, 
p. 18. 
 
70 From www.medienkunstnetz.de/works/terravision/ 
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activity. Augmented Reality (AR) techniques were highly used for such  a 

purpose, “simultaneous acquisition of supplemental virtual data about the 

real world while navigating around a physical reality.” 71  

In late 90’s virtual reality became a part of the on-site presentation 

process of archaeological sites. Ename974 Project united the virtual 

reconstructions with ruins on site in its specially designed projection 

kiosks in 1998.72 The images from the kiosk and also the internet page 

integrates different situations of the building and site relation in time. So 

the restitiutional data was transferred to audiences with an interactive 

manner. 

 

 

 

 

Figure 8-9: virtual reconstruction of the Saint – Laurantius church in the year 1000 and 

now.  

(http://www.ename974.org/Eng/pagina/kerk_tijdsvenster2.html, accessed on 20 August 

2008) 
 

                                                
71 Frischer, B., Nicolucci, F., Ryan, N., Barcelo, J. A., 2002, “From CVR to CVRO: The 
Past, Present, and Future of Cultural Virtual Reality”, CVRO Workshop: Scientific 
Credibility and Authentication in Cultural Virtual Reality and Virtual Archaeology, Greece, 
2002, http://www.cvro.org/frischer.pdf, accessed on 05 August 2008. 
 
72  Başağaç, Ö., 2005, “Presentation of Classical Archaeological Sites in Virtual 
Environment –  Case Study: Sagalassos”, MSc Thesis submitted to the Graduate School 
of Natural and Applied Sciences of Middle East Technical University, Ankara, June 2005, 
p. 19. 
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In 1999, ARCHEOGUIDE, which is a Head Mounted Device (HMD)-

system at Olympia; and the TOURBOT museums project -both are 

augmented reality presentations-, supplied the chance of visiting their 

virtual museums on the Internet.73 

 

 

 
 

Figure 10: the process workflow scheme of ARCHEOGUIDE project 

(http://archeoguide.intranet.gr/papers/Archeoguide.pdf, accessed on 20 August 2008) 
 

                                                
73 Frischer, B., Nicolucci, F., Ryan, N., Barcelo, J. A., “From CVR to CVRO: The Past, 
Present, and Future of Cultural Virtual Reality”, CVRO Workshop 2002: Scientific 
Credibility and Authentication in Cultural Virtual Reality and Virtual Archaeology, Greece, 
2002, http://www.cvro.org/frischer.pdf, accessed on 05 August 2008. 
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2.2. Different Methods of Presentation in Virtual Environment  

 

In general, the methods used in presentation of cultural heritage can 

be classified in two main groups; “2 dimesional” and “3 dimensional”.74 

The methods and data formats for digital representation of 3D data which 

is required for a VE system are much more complicated and 

heterogeneous comparing with 2D methods. 75  Because a 2D image 

collects the data in an uncontrollable way that means you are restricted 

with the information that is decided by the producer. But with a 3D 

method, you can select you are more interested in from the data 

collection. 

 
2.2.1 Products of Presentation in VE 

 

VE applications employ different types of products ranging from still 

images to immersive virtual reality.76 These products are mainly; “image”, 

“movie”, “model” and “scene”.77  

Image 

Still images are static representations containing 2D or 3D objects. 

The final product is 2D, like photographs but differing they do not need to 

show only the present situation. Due to the aim they can include the 

restitutive or reconstructive information. 

 
                                                
74 Campbell, D. A., Wells, M., “A Critique of Virtual Reality in the Architectural Design 
Process”, http://www.hitl.washington.edu/publications/r-94-3/, accessed on 05 May 2008. 
 
75 Zara, J., 2004, “Virtual Heritage and Cultural Heritage on the Web”, From proceedings 
of the 7th. Intenational Conference on computer graphics and artificial inteligence, 
Limoges, France, 2004, http://www.cgg.cvut.cz/members/zara/papers/Zara-3IA04.pdf, 
accessed on 01 May 2008. 
 
76  Jacobsen, J., Holden L., “Virtual Heritage: Living in the Past”, 
http://scholar.lib.vt.edu/ejournals/SPT/v10n3/pdf/jacobsen.pdf, accessed on 06 May 
2008. 
 
77 Zara, J., 2004, ibid. 
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Movies 

Movies are produced by gathering the sequences images whether 

they are photos or digital images. A movie can show the present situation 

of a cultural heritage taken with a video camera, the restitutional or 

reconstructional situation produced with a computer graphic graphics 

program as  a walkthrough or flythrough animation or a combination of 

two depending on the aim of the presentation, for example for a transition 

from the past to today, from fantasy to real (generally cinema industry).    

The still images and videos can be grouped in same, 2 dimensional 

applications. The former is just a single frame and the latter a sequence 

of them. So, there can not be any audience control. To obtain more 

information the audience should search for another sources.  

Models   

A 3d model can supply visual examinations of individual 3D virtual 

models, such as rotating and zooming in or out. By the attached 

information, different layers of information can be reached. But the 

individual representation keeps the attention on the main object and the 

relation with others if there is, can not be included. Depending on the 

character of the object and the aim of the presentation it can be sufficient 

or insufficient.  

Scenes 

Scene consists of many 3D objects that they have relationships 

among each other. The data on a single object (geometry, material, 

historical etc.), the data of objects that creates a unity (the geographical 

positioning, historical or constructional contuinity, etc.), the relations of 

objects with the environment (topography, lighting conditions, etc.), also 

other inputs (social, cultural, economic aspects, etc.) are all included in a 

scene. 
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2.2.2 Techniques of Presentation in VE 

 

They are categorised mainly; photography based techniques, spatial 

models, virtual environments and web-based presentations.  
a. Photography Based Techniques  

Photography based techniques can be classified in three: 

Virtual Galleries 

Virtual galleries is typically respresented by web collections of 2D 

exhibits like paintings or a set of photographs of 3D objects. This 

application does not correspond with virtual reality, but highlights the 

difference between real and digital world. 
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Figure 11-12: examples of virtual galleries  

(figure 11 from, http://www.sanalmuze.org/sergiler/ and  

figure 12 from, http://virtualgallery.birzeit.edu/tour/collection?id=11793, accessed on 30 

August 2008) 
 

 

Virtual Tour 

Virtual tour is suitable for museums that arrange objects in thematic 

expositions and want to show a relationship among individual exhibits. In 

such a case, a photo of an exhibition hall captures not only the exhibit 

itself but also a space in its vicinity. Photographs can be organized in a 



 

 37

sequence reminding of a tour through museum. 

Panoramic Images 

Panoramic images is the most advanced technique based on 

photographs. A set of neighbouring snapshots is digitally processed and 

mapped on inner inside of a cylindirical surface. A special player displays 

a view from the center of the cylinder in an initial direction. The it allows 

turning the view left and right or even zooming. The most widely used one 

is based on the Apple QuickTime VR technology. 
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Figure 13-19: QTVR application of Ertuğrul Gazi Museum, screenshots from a 360˚ 

rotation in the middle of the room 

Figure 13: 0˚ to 72˚ 

Figure 14: 72˚ to 144˚ 

Figure 15: 177˚ to 216˚ 

Figure 16: 216˚ to 288˚ 

Figure 17: 288˚ to 360˚ 

Figure 18: Ceiling View 

Figure 19: Floor View 

(http://www.360tr.com/ertugrulgazi/, accessed on 30 August 2008) 

 
 

b. Spatial Models 

Spatial models are generally applicated in techniques such as; 

virtual object and point-based representation, fully based on 3D 

representation differing from photograph based techniques that are 

originated from 2D images or videos.  

Virtual Object 

The visual exploration of individual virtual object is a useful method 

allowing rotation of an object around a pivot point to see it from all sides, 

and using a zoom to see details. A special viewer is necessary even if the 

model is defined using the VRML (virtual reality modeling language) 

international standard. 
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Figure 20-22: examples from a VRML application, screeshots from the rotation of 

a single model interactively 

(http://www.uaeinteract.com/history/e_muse/weapn/wpn_03.asp, acessed on 30 August 

2008) 
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Point Based Presentation 

A very special technique that has been originally developed for 

cultural heritage conservation is a point based representation of spatial 

objects which uses a high precision laser scanner that scans a real object. 

Lots of point samples are not directly converted to a 3D model, but are 

stored in a pyramid of point records consisting of coordinates, normal 

vector, color and possibly other characteristics like reflectance. To allow 

web users to examine such an object, a point based renderer –a special 

sotfware- is necessary. 

 

                      

                      

 

Figure 23-26: the laser scanner modeling,(http://www.aranz.com/research/ 

modelling/surface/applications/fastscan.html, accessed on 20 August 2008) 
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c. Virtual Environments  

The virtual environment technology offers not only an exploration of 

a single object but of many virtual objects arrenged into a virtual scene. 

Being a part of a 3D space is naturally useful for presentation of interiors. 

It is even more convenient for visualisation of exteriors where visitors 

meet historical buildings and generally any architectural objects placed in 

a space. Since the presentation usually keeps relationships between 

proportions of buildings and basic parameters of a human user (height, 

view angle, speed of walking), it is easy to understand spatial properties 

of the presented objects. Also immersive virtual presentations which are 

to be supported highly advanced technical equipments are also avaible, 

especially, institutions that are specialised in virtual reality.  
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Figure 27-38: screenshots from an interactive walk through application 

(http://www.3dancientwonders.com/3d_Khons_virtualreality.htm, accessed on 1 

September 2008) 
 

 

d. Web Based Presentations  

Web based presentations offers a very exciting possibility to 

museums and other cultural institutions. Multi – user virtual environment 

allows communication among users and experts. People can meet online 

in a virtual space, express their opinions, ask questions to moderators 

and learn details on objects demonstrated by experts. 
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Figure 39-40: second life, an application of web based multi-user application (figure 41 

from, http://okapiisland.pbwiki.com/f/remixing.jpg and figure 42 from, 

http://archsl.wordpress.com/2007/11/28/discovering-neolithic-architecture-remixing-

catalhoyuk-day/, accessed on 1 September 2008) 

 

 
2.3. Utilization of Virtual Environment for Conservation of Cultural 
Properties 
 

2.3.1 Conceptual Framework 
 

When designing a presentation in VE, to make it an efficient, some 

inputs should be fulfilled and explored carefully such as, -the main aim of 

the presentation, the quantites and qualities of data, the target 
audience and the publishment medium where the presentation can 
be performed- that are all in a strong relation with each other. If not, 

there occurs a chaos of information that is VE is trying to handle with. 

Pellens points out the hardness of collecting the dense information into a 

logical manner, “People have been gathering a lot of data for a long time. 

The management of all this data is not an easy task.”, and suggest VE as 

a possible organizator.78 

                                                
78 Pellens, B., 2003, “Specifying Spatial and Part-Whole Relations for Virtual Reality: A 
Language Perspective”, A dissertation submitted to the Department of applied Computer 
Science of Computer, Vrije Universiteit, Brussel, 2003,  
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A cultural heritage presentation can include various aims from 

education targeting young generation to academic research aiming 

scholars. To decide on the main aim under the light of other inputs 

defines the theme that organizes the necessary and related information 

to transfer is decided. Theme is a term, generally related with narrative 

arts. 79 But to define the boundries of the study it can be accepted as one 

of the major decisive elements of the presentation. For example, an 

edutainmental manner for young children, the fictional perception can be 

integrated in presentation. Barbas says  

 

“The greatest difference between this kind of practice (VR as a 

method of VE, a.n.) and the traditional narrative modes (oral, 

written, cinema, and theatre, hypertext, or even ergodic literature) 

results from the blending of the fictional with the real 

universes.”80  

 

The aim can be decided as an advertising activity, as a result the 

visual aspect defines the character of presentation and “looks beautiful” 

criteria comes first, unless it is not an academical behaviour. But if VE is 

just used as an visual information transfer medium, the “looks right”  

 

                                                                                                                               
http://wise.vub.ac.be/Downloads/Theses/PellensB-thesis.pdf, accessed on 06 August 
2008. 
 
79 “In visual arts, a theme is a broad idea or a message conveyed by work done in a 
visual experience, such as performance, a painting, or a motion picture. This message is 
usually about life, society, or human life. Themes are the fundamental and often 
universal ideas explored in a work.”, taken from www.en.wikipedia.com/wiki/theme. 
80 Barbas, H., Correia, N., 2006, “Documenting InStory – Mobile Storytelling in a Cultural 
Heritage Environment”, 1st European Workshop on Intelligent Technologies for Cultural 
Heritage Exploitation, the 17th European Conference on Artificial Intelligence, Riva del 
Garda, Italy, 2006, http://www2.fcsh.unl.pt/docentes/hbarbas/instory-ecai-heritage_ 
barbas_correia_cameraready.pdf, accessed on 28 May 2008. The comparision is related 
only with the virtual reality, not for all VE methods, because, immersive interactivity, -a 
major principle of VR- blends the fiction and real life.(a.n.)  
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criteria gains importance than a scientifically designed database. 81 

Because the details included by the database are not directly related with 

the visuality. Looking beautiful and right generates the main aim of the 

presentation.  

For a scientific application aim, under hypothetical situations 

suggestivity, accuracy and reversibility characters of VE can be used as  

instruments for presenting of cultural heritage if it requires expensive and 

irreverisible physical interventions, under hypothetical situations. The 

model can be reached as many times as necessary to generate and 

improve new designs as soon as new information is avaible or new 

hypothesis proposed.82 This is a method, generally used in restitutive 

applications or physical reconstructions. Moro points out the difference 

between traditional and virtual restorations, Also a well defined theme is 

important for  another dimension which can not be easily integrated 

directly by other methods: social aspect. Here the social aspect defines 

two different perception; the social and cultural features of the cultural 

heritage and its owners which can not be seperated from the values of 

the heritage, and the social relations among the user during the 

exploration of the presentation. The presentation method should be 

decided with respect to supply appropiate medium for the activity of 

sharing. Digital world especially the internet, today can be used by the 

ways of simultaneously chating, or mailing to the related foundations that 

are responsible for the interpretation of the cultural heritage.  
 

 

                                                
81 Levy R.M., 2001, “Temple Site at Phimai: Modeling for the Scholar and the Tourist”, 
Proceedings of the Seventh International Conference on Virtual Systems and Multimedia, 
VSMM, Berkeley, USA, 2001 p. 150.  
 
82 Moro, A., Vassallo, V., Vico, L., 2007, “From the Relief to the Reconstruction - the 
Methodology”, XXI international Cipa symposium, CIPA, Athens, Greece, 2007, 
http://cipa.icomos.org/fileadmin/papers/Athens2007/FP100.pdf, accessed on 02 
June2008. 
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2.3.2 Technical Development 
 
2.3.2.1 Visualisation 

 

Although the VE presentation is a multi-layered technique which can 

contain information from visual to audial, the activity “visualisation” is 

generally the fundamental part.  

The main steps of visualisation from real scenes are “data 

acquisition”, “data processing”, “data registration”, “modeling” and 

“rendering”.83 
 

2.3.2.1.1 Data Acquisition  
 

Data acquisition means to collect materials or documents has a 

great importance because of its effects on the efficiency and reliability of 

the production.84   

 

2.3.2.1.2 Data Processing and Data Registration 
 

The metadata (quality and quantity of the data) and the accuracy of 

it consitutes data processing and registration.85 The sources of the project 

should be searched well and if there is weakness on the amount and the 

                                                
83 Yastıklı, N., 2003, “3D Model and Generation an Visualisation of Cultural Heritage”, 
Proceedings of 19th. International Symposium of CIPA, Antalya, 2003, 
http://cipa.icomos.org/fileadmin/papers/antalya/77.pdf, accessed on 10 April 2008. 
 
84 Elhakim, S.F., MacDonald G., Lapointe J.F., Gonzo L., Jemtrud M., 2006 “On the 
Digital Reconstruction and Interactive Presentation”, The 7th International Symposium 
on Virtual Reality, Archaeology and Cultural Heritage, VAST, Cyprus, 2006, http://iit.nrc-
cnrc.gc.ca/iit-publications-iti/docs/NRC-48782.pdf, accessed on 14 April 2008. 
 
85  “Metadata is “data about data”, of any sort of media. An item of metadata may 
describe an individual datum or content item or a collection of data including multiple 
content of items and hierarchical levels, for example, a database schema”, taken from 
www.en.wikipedia.com/wiki/metadata.  
 



 

 47

accuracy of the data, it should be defined in presentation. VE can offer 

lots of different graphic solutions (continuously increasing in quantity and 

quality due to the technological developments in computer graphics) such 

as, presenting the parts which are lost and can not be known how it was 

in transparent materials or the graphical signs that shows the degree of 

reliability. These steps which are all about the “metadata”, is not only valid 

for VE presentations, but for all types of accurate informative 

presentations.  

 
2.3.2.1.3 Modeling 
 

Data sources which is used by 3d models various, such as, 

paintings, photograpy, technical drawings based on paper or CAD 

(computer aided drawing). For the modeling process, there are three 

main equipments, digital image modeling techniques, laser scanner and 

manual modeling with 3D modeling packages.86 

Digital image processing is the most easy to use modeling method 

among others both in producing the model and usability of the final 

product  that is based on the photographs, which are taken in a 

systematic manner, of a cultural heritage. But there occurs some 

problems in LOD concept, because generally low and scientifically 

problematic. It can be also called as “Photomodeling” 87  that extracts 

measurements and 3D models from digital photos.  

 

                                                
86 Patias, P., 2006, “Cultural Heritage Documentation”, “International Summer School 
Digital Recording and 3D Modeling”, Greece, April 2006, 
http://www.photogrammetry.ethz.ch/summerschool/pdf/15_2_Patias_CHD.pdf, accessed 
on 11 April 2008. 
 
87 “Photomodeler” is also a software programme which is prevalently used in digital 
image processing technique. (a.n.) See its web-site for detaied technical information on 
www.photomodeler.com. Also, “image modeler” is a well-known digital image processing 
software, produced by Realviz. See its web-ste for detailed technical information on 
www.imagemodeler.realviz.com  



 

 48

 
 

Figure 41: signing the points on the photos taken from diffent views in photomodeler 

(http://www.photomodeler.com/applications/architecture_and_preservation/examples.ht

m, accessed on 1 September 2008) 

 
 

 

 

Figure 42: calibrating the virtual cameras to the possible coordinates where the photos 

are taken, 

(http://www.photomodeler.com/applications/architecture_and_preservation/examples.ht

m, accessed on 1 September 2008) 
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Figure 43: modeling and texturing with rectified images, 

(http://www.photomodeler.com/applications/architecture_and_preservation/examples.ht

m, accessed on 1 September 2008) 

 
 

The efficieny of the equipments in different terms plays an essential 

role for the usability of the method. For example, laser scanner creates a 

perfect digital model as point cloud while it requires very specified and 

expensive hardwares and softwares to present. So, although its model is 

the most detailed and accurate in computer’s mind, the the process of 

preparing the final product for a presentation and usability it decreases 

the efficiency of the technique for such an aim defined in this thesis. 

The most prevalent method of modeling is manual modeling. For 

creating models, a modeling program, called a modeler, is used. Most 

commercial modelers such as 3D Studio Max, Maya or XSI give full 

control over model creation to the user. The downside of this approach is 

that 3D modeling still is a tedious task requiring too much manual 

intervention. They do not provide specific tools for cultural heritage 

content. 88  Every bit of geometry has to be specified by the user. 

                                                
88 Gerth B., Berndt R., Havemann S., Fellner D.W., 2005,  “3D Modeling for Non-Expert 
Users with the Castle Construction Kit v0.5”, The 6th International Symposium on Virtual 
Reality, Archaeology and Cultural Heritage, VAST, Italy, 2005, 
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Havemann says, “As a matter of fact, even in the highly automated 

industrial workflow, 3D modeling still is basically a manual procedure 

without much of possible automation.”89 

Under different conditions, the combination of modeling techniques 

can be a solution for better results. Manual modeling techniques can be 

used to construct 3D characters, whereas, technologies like laser scanner 

or computer vision can be used in order to improve the details.90 The 

important constraint in deciding the modeling method to be accurate and 

authentic as Roussou says: “Authenticity and accuracy should be the 

main characters of the collected data for all kinds of audiences; 

archaeologists, historians, also general public.” 91  For the conservation 

applications, at least a balance should be provided between these terms, 

if not this can cause a misunderstanding for audience. This is a 

methodological responsibility because if we accept that as a starting point 

that VE is an inter-disciplinary method, then a team which includes all 

necessary scholars inside and communication is a must. 

During the creation of a CAD model of a cultural heritage, there are 

some kinds of difficulties due to their shape, their size, the need to  

 

                                                                                                                               
https://www.eg.org/EG/DL/WS/VAST/VAST05/049-057.pdf.abstract.pdf;internal&action= 
paperabstract.action, accessed on 26 April 2008. 
 
89  Havemann, S., Fellner, D. W., 2001, “A Versatile Representation of Cultural 
Reconstruction”, http://www.cgv.tugraz.at/CGV/DigitalLibrary/publications/Technical 
Reports/bs/TR-tubs-cg-2001-06.pdf, accessed on 10 April 2008. 
 
90 Dell’unto, N., Di Ioia M. K., Galeazzi F., Moro A., Pietroni E., Vassallo V, Vico L., “The 
Reconstruction of Archaeological Landscape through Virtual Reality Applications: A 
Discussion about Methodology”, http://www.commission5.isprs.org/3darch07/pdf/ 
dellunto_etal.pdf, accessed on 26 April 2008. 
 
91  Roussou, M., Drettakis, G., 2003, “Photorealism or Non-photorealism in Virtual 
Heritage Presentation”, 4th International Symposium on Virtual Reality, Archaeology and 
Intelligent Cultural Heritage, VAST, Brighton, UK, 2003, http://www-
sop.inria.fr/reves/publications/ data/2003/RD03c/RoussouDrettakis03.pdf, accessed on 
16 April 2008. 
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acquire color appearance or reflectance information92. For example, the 

laser scanning method implies less control over the meshes and the 

generated number of polygons. Also, its adoption is impratical due to the 

lighting conditions of the selected space and its reflective surface 

properties.93 It scans the cultural object without a material identification. 

For example, a brick wall and a glass are scanned together and they are 

modeled in the point-cloud as they are same.   

 

2.3.2.1.4 Rendering 
 

In the rendering process, quality of the computer graphics and 

efficiency of the system is generally problematic. 94  Especially, the 

dilemma occurs in real-time systems. Gaitatzes points out: 

 

 “The use of architectural detail in immersive real-time virtual 

reality systems is difficult due to the technical and performance 

restrictions placed by the real-time image generator. Hence, 

increase in detail and interactivity results in performance 

decrease that in turn creates a less believable experience.”95 

                                                
92  Andreetto, M., Brusco, N., Cortelazzo, G. M., 2004, “Automatic 3D Modeling of 
Textured Cultural Heritage Objects”, IEEE Transaction on Image Processing (TIP), 
http://www.vision.caltech.edu/marco/papers/TIP04.pdf, accessed on 26 April 2008. 
 
93 Foni, A.E., Papagiannakis G., Magnenat-Thalmann N., 2002, “Virtual Hagia Sophia-
Restitution, Visualisation and Virtual Life Simulation”, UNESCO World Heritage 
Congress, Italy, 2002,  http://www.virtualworldheritage.org/papers/3181_976-Virtual_ 
Hagia_Sophia.pdf, accessed on 06 May 2008. 
 
94 Borgo, R., Cignoni, P., Scopigno, R., 2001, “An Easy-to-use Visualization System for 
Huge Cultural Heritage Meshes”, In Proceedings of the VAST Conference, Eurographics, 
Athens, Greece, 2001, http://vcg.isti.cnr.it/publications/papers/statue_vast01.pdf, 
accessed on 10 April 2008. 
 
95 Gaitatzes, A., Christopoulos, D., Roussou, M., 2001, “Reviving The Past: Cultural 
Heritage Meets Virtual Reality”, Proceedings of  Virtual Reality, Archaeology and 
Cultural Heritage , ACM SIGGRAPH, 2001, http://www.intuition-
eunetwork.net/documents/papers/Culture%20History/VAST01_vr_final_p103.pdf,access
ed on 06 May 2008. 
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 When we use high quality images or dense models, the real-time 

image generator is to rougly handled to render the frame. Similarly, for 

single frame renderings to create still images, it takes along time. If the 

reality of the product is less, the reliability of the presentation is damaged. 

But for VR applications “The simulation must flow without visible 

interruptions otherwise the visitor will become disoriented and confused. 

A constant frame rate must be kept at all times”.96 

Texturing 

Colors, materials and textures can be used to cover the model 

aiming to create more realistic effect 97  and also as a documentation 

responsibility; “the documentation of heritage’s objects should not just 

concern their geometrical characteristics but also their color, possibly in 

terms of their reflectance characteristics.” 98 Forte points out the effect of 

texturing on presentation quality as:  
 

”In models made by photogrammetry or laser scanning, we know 

that the geometry of the monument can be better grasped if the 

textures are removed. In the same way, mapping and colour, 

superimposed onto the geometry can give additional information 

about the relationships between the model and chromatic and 

material qualities of the original. In the creation of a model, we 

                                                                                                                               
 
96 Gaitatzes, A., Christopoulos, D., Roussou, M., ibid. 
  
97 Bertino, E., Valtolina S., Franzoni S., Mazzoleni P., 2005, “Dissemination of Cultural 
Heritage Content”, Proceedings of the 11th International Multimedia Modelling 
Conference, IEEE, Melbourne, Australia, 2005, 
http://csdl2.computer.org/persagen/D7LAbsToc.jsp?resourcePath=/dl/proceedings/&toc=
comp/proceedings/mmm/2005/2164/00/2164toc.xml&DOI=10.1109/MMMC.2005.36, 
accessed on 12 March 2008. 
 
98  Andreetto, M., Brusco, N., Cortelazzo, G. M., 2004, “Automatic 3D Modeling of 
Textured Cultural Heritage Objects”, IEEE Transaction on Image Processing (TIP), 
http://www.vision.caltech.edu/marco/papers/TIP04.pdf, accessed on 26 April 2008. 
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need to take into account both the input 

(documentation/acquisition) and the output (the 

representation).”99 

 

For mapping the photos to the model for the sake of showing the 

material properties of the building, some operations should be followed to 

make the image usable. This is necessary because the different lighting 

conditions, large dimensions and variable state of degration causes 

heterogenity in the visual quality of the image.100 If the presentation will 

show the present situation of the building then, only decreasing the 

dimensions can be enough. But for a restitutional or reconstructional 

study, the image should be cleaned from degrations. If the model is 

wanted to be presented with different lighting condition than the taken 

photos, for example, in a night view or cloudy wheather, then the 

shadows should be removed and image visuality should be prepared 

homogenous. The prevalent method is that croping a proper part of the 

image and cloning it for larger areas. Some kind of 2D softwares can be 

used for refinement of the images for better viasuality such as, Photoshop 

by Adobe. 

For realistic and more reliable presentations, digital materials are 

poduced from the taken photos. This technique is known as texture 

mapping. 101 Each digital material can posses specific properties like their  

 
                                                
99  Frischer B., “From Digital Illustration to Digital Heuristics”, 
http://www.iath.virginia.edu/~spw4s/Beyond/BAR/foreword.pdf acessed on 14 August 
2008. 
 
100 Foni, A.E., Papagiannakis G., Magnenat-Thalmann N., 2002, “Virtual Hagia Sophia-
Restitution, Visualisation and Virtual Life Simulation”, UNESCO World Heritage 
Congress, Italy, 2002,  http://www.virtualworldheritage.org/papers/3181_976-Virtual_ 
Hagia_Sophia.pdf, accessed on 06 May 2008. 
 
101 Liarokapis, F., White, M., Lister, P., 2004, “Augmented Reality Interface Toolkit”, 
Proceedings  of the International Symposium on Augmented and Virtual Reality, IEEE 
Computer Society, London, 2004, p. 764. 
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real ones: ambient color, specular color, opacity, reflectance and bump 

that can be controlled during the rendering process by the operator.102 

Lighting 

Levy claims that “The final rendered appearance of any computer 

model will depend on the lighting treatment and effects. In many 

computer-modeling applications this is a product of the creative efforts of 

the modeler, rather than a strict application of science.”103 But today most 

applications gave the chance of using global illumination plug-ins that 

generates a lighting solution for building104  that illuminates the model 

depending on the simulation of the sun movements. 

 

2.3.2.2 Audiolization 
 

Digital sounds and also background music makes the presentation 

more immersive.105 Sounds increases the attracts the interest of audience, 

for example the sound of flowing water in a traditional bath. But it should 

be taken into consideration such audial additions should not disturb the 

audience during experiencing the medium. It means the amount of usage 

and volume should be kept under control, because they are only the 

helper and catalyst for interpretation. It is a distinction that when the VE is 

for simulation of sound, for example, the audial characteristics of a 

                                                
102 Levy, R. M., “Temple Site as Phimai, Modeling for the Scholar and the Tourist”, 
Proceedings of the 7th. International Conference on Virtual Systems and Multimedia, 
VSMM, Berkeley USA, p. 147. 
 
103 Levy, R. M., ibid. 
 
104  Jacobsen, J., Holden L., 2007, “Virtual Heritage: Living in the Past”, 
http://scholar.lib.vt.edu/ejournals/SPT/v10n3/pdf/jacobsen.pdf, accessed on 06 May 
2008. 
 
105 Foni, A.E., Papagiannakis G., Magnenat-Thalmann N., 2002, “Virtual Hagia Sophia-
Restitution, Visualisation and Virtual Life Simulation”, UNESCO World Heritage 
Congress, Italy, 2002,  http://www.virtualworldheritage.org/papers/3181_976-Virtual_ 
Hagia_Sophia.pdf, accessed on 06 May 2008. 
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building as in CAHRISMA and ERATO projects.106 107 Yüksel says that 

“The concept that the acoustics of old buildings is part of cultural heritage 

is accepted more commonly by means of the interdisciplinaryworks done 

in the last decade.”108 

 

2.3.2.3 Interactivity 
 

For integrating the full-dynamic interaction to presentation the 

cultural heritage brings another possible technical process: game engines.  

Although it has drawbacks when the presentation is evaluated in a 

scientic manner, it has  various positive impact as Gerth declares, “They 

provide fluent interaction, best possible rendering quality, animated 

characters, event-driven interactions, and possibly even physical 

simulations.”109 Because of being a new technique, there have been only 

a few application of game-related presentation. It is generally researched 

academically whether it is possible to use for cultural heritages, but used 

by entertainment industry not to present but to increase interest on their 

commercial games by adding the models of cultural heritage. Manninen 

defines “Apart from the game theory and corresponding research fields, 

the social norm of traditional sciences seems to neglect the aspect of  

 

                                                
106  CAHRISMA Project, Conservation of the Acoustical Heritage by the Revival and 
Identification of the Sinan’s Mosques’ Acoustics,2000,2003 
 
107 ERATO Project, Identification, Evaluation and Revival of the Acustical Heritage of the 
Ancient Theatres and Odea Research Project, 2003-2006 
 
108 Yüksel, Z., Erdoğan, S., Ayangil, R., Ünver R., Binan,C., Can, C., 2005, “Audio-Visual 
Conservation and Restitution of the Ancient Theaters and Odea in Virtual Environment: 
ERATO Research Project”, YTU Arch. Fac. E-Journal, Volume 1, Issue 1, İstanbul, 2005 
109 Gerth B., Berndt R., Havemann S., Fellner D.W., 2005,  “3D Modeling for Non-Expert 
Users with the Castle Construction Kit v0.5”, The 6th International Symposium on Virtual 
Reality, Archaeology and Cultural Heritage, VAST, Italy, 2005, 
https://www.eg.org/EG/DL/WS/VAST/VAST05/049-057.pdf.abstract.pdf;internal&action= 
paperabstract.action, accessed on 26 April 2008. 
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games.”110 However, if it is not directly purposed a scientific manner, 3D 

game engines can be used in a museum exhibition or educating visitors 

about archaeology and architecture as a walk-through for  educational 

purposes.111 

Whether it is discussed that usage of game engine is proper or not, 

it should be known that this process has big difficulties to handle with. 

First, it is very difficult to create a technologically up to date and 

interesting game. Secondly, it requires a large budget and great effort to 

satisfy the user’s increasing expectations. However, non-commercial 

game engine licences can be used instead of producing a new one, if the 

capability of the existing engine is enough.112 Games which are produced 

with such an already published game engine is called Mods and they are 

based on simple modifications of existing games.113   

Although the term interactivity is included by both of game engines 

and VR engines, the character of the interactivity and development of 

them has differences. Game engines supply a limited interactivity that you 

can be a visitor in the scene and behave as you are one of the members 

of virtual life in front of the screen. It means that the life you see on your 

screen is in three dimensional, you perceive an live it two dimensionally. 

Such an interactivity can be just a non-immersive one. However, VR 

engine with its sophisticated apparats creats a digital world where you  

 
                                                
110 Manninen, T., 2000, “Multimedia Game Engine as Distributed Conceptualisation and 
Prototyping Tool – Contextual Virtual Reality Prototyping”, In proceedings of IMSA 
Conference, , Las Vegas, Nevada, USA, 2000, http://www.tol.oulu.fi/~tmannine 
/publications/IMSA2000_Multimedia_Game_Engine_as_Distributed_Conceptualisation_
and_Prototyping_Tool.pdf, accessed on 05 May 2008. 
 
111  Stang, B., “Game Engine–Features and Possibilities”, 
http://www.student.dtu.dk/~s958608/GameEngines2.pdf, accessed on 03 June 2008. 
112  Lekki, P., Labuzek, G., 2006, “Design and Implementation of Games Based on 
Existing Graphics Engines”, Central European Seminar on Computer Graphics, 
CESCG'2006 Conference, Slovakia, 2006,  http://www.cescg.org/CESCG-
2006/papers/Szczecin-Labuzek-Grzegorz.pdf, accessed on 05 May 2008. 
 
113 Lekki P., Labuzek G., ibid. 
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enter and behave as a resident. It is an immersed virtual reality where the 

virtual life is around you, not in front of. At the same time, development of 

them differs definitely,  

 

“The game engine has and will be created for mainstream 

personal computers and console platforms, where as the VR 

engine up till now has been created for a high end system like a 

SGI super computer. The multi million dollars worth of VR 

hardware and software cannot compete with some of the 

alternative game engines. So when it comes to price vs. 

Performance, Game Engines win by far. The game engines 

seem to have more visual effects and an easier workflow than 

the vr-engines.”114 

 

As being one of various techniques of VR, an Augmented Reality 

Environment describes an object by more tha just computer graphics to 

provide a natural interface for processing data requests about the 

environment and presenting the results of requests.115 

For an educational aim, the Olive Oil Mill Project116 young visitors 

can learn about the olive oil production process of the past by actively 

interacting with a reconstructed olive oil production facilities. So this 

brings to life the production methods of old times through an experimental 

                                                
114  Stang, B., “Game Engine–Features and Possibilities”, 
http://www.student.dtu.dk/~s958608/GameEngines2.pdf, accessed on 03 June 2008. 
 
115 Frischer, B., Nicolucci, F., Ryan, N., Barcelo, J. A., 2002, “From CVR to CVRO: The 
Past, Present, and Future of Cultural Virtual Reality”, CVRO Workshop: Scientific 
Credibility and Authentication in Cultural Virtual Reality and Virtual Archaeology, Greece, 
2002, http://www.cvro.org/frischer.pdf, accessed on 05 August 2008. 
 
116 Gaitatzes, A., Christopoulos, D., Roussou, M., 2001, “Reviving The Past: Cultural 
Heritage Meets Virtual Reality”, Proceedings of  Virtual Reality, Archaeology and 
Cultural Heritage , ACM SIGGRAPH, 2001, http://www.intuition-
eunetwork.net/documents/papers/Culture%20History/VAST01_vr_final_p103.pdf,access
ed on 06 May 2008. 
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educational world created for young children. 

Graphic User Interface (GUI) is one of the major element of an 

interactive presentation which allows the user to interact with the 

application and guide the consultation. The screen is held by the user and 

pointed along the line of sight to the real position where the artefact would 

be located.117 GUI helps the user to use the interactive system but at the 

same time, the system, itself, is to be chosen according to user’s abilities. 

Producing and publishing it differs, because producing is a technical 

process and related with the technicians, but observing may vary form 

broad audience to children. Unless right decisions depending on the 

characteristics of the target audience are not taken, the whole 

presentation can not achieve to tranfer the data. So, production software 

should be modified or changed to ease the usage activity. Frischer says, 

“Unless end-users can learn to use production software, they have been 

unable to unlock much of the precise data that scientific 3D models 

contain.”118 One basic problem in the design of a visualization systems to 

be used in the Cultural Heritage field concerns its ease of use: 

visualization tools should take into account the specific needs of the 

forecasted users, which usually possess limited skills in managing 3D 

graphics technology (museum curators, art historians, restorers, ordinary 

visitors of a museum, etc.). The design of the graphis user interface (GUI) 

and its overall usability play a critical role in deciding if the tool itself can 

be just a nice toy or a truly and completely useful technical instrument.119 

                                                
117  Barcelo, J. A., “Virtual Reality in Archaeology”, 
http://www.learningsites.com/Support_pages/BFS_VRinA_intro.html, accessed on 28 
May 2008. 
 
118  Frischer B., “From Digital Illustration to Digital Heuristics”, 
http://www.iath.virginia.edu/~spw4s/Beyond/BAR/foreword.pdf acessed on 14 August 
2008. 
 
119 Borgo, R., Cignoni, P., Scopigno, R., 2001, “An Easy-to-use Visualization System for 
Huge Cultural Heritage Meshes”, In Proceedings of the VAST01Conference, 
Eurographics, November2001, http://vcg.isti.cnr.it/publications/papers/statue_vast01.pdf, 
accessed on 10 April 2008. 
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2.3.2.4 Databases 
 

To enhance the information taken from the cultural object, generally,  

the presentation is supported with a database. Databases are essential to 

reach and store the information which are recorded digital-based. Query 

languages like SQL, today are widely used to query data and make it 

easy to reach information on the Internet.120  Databases are generally 

based on internet because internet is the easiest source and medium to 

reach and use. Sotirova defines the advantages of internet,  

 

“The Internet provides opportunities to experience not only the 

three–dimensional visual, but also the performance content of 

culture in real time and to access multimedia databases through 

virtual field trips. Virtual Reality Modeling Language, as the 

HTML of virtual reality, allows adding animation, sound and links, 

and to interact with the environment and other users.”121 

 

A well written database can serve as tree of knowledge that contains 

a scala of information, from the most general to most detailed, tangible 

and intangible. During the creation of database, the way the user follows 

to reach information is designed as the most effective way.  

 
2.3.2.5 Publisment 
 

After the all the scientific, technical, social and economical work is 

finished, the presentation is published for the target audience, in the form 

                                                                                                                               
 
120  Ogleby, C.L., “Heritage Documentation–The Next 20 Years”, 
http://www.isprs.org/istanbul2004/comm5/papers/668.pdf, accessed on 13 May 2008. 
 
121  Sotirova K., “Edutainment–Digital Discovery of Culture”, http://www.ncd.matf. 
bg.ac.yu/casopis/06/Sotirova/Sotirova.pdf. 
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of effectively crafted CDs, DVDs, websites and multimedia applications 

for use in education, community edification, and sustainable valorisation 

of museums, historical monuments, and archaeological sites.122  

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 
 
 
 

 
 
 

 

 
                                                
122  Silberman, N., 2004, “Beyond the Theme Parks and Digitized Data: What can 
Cultural Heritage Technologies Contribute to the Public Understanding of the Past?”, 
VAST 2004, Brussels, Belgium, http://www.public-repository.epoch-
net.org/publications/VAST2004/09-12.pdf 
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CHAPTER 3 
 
 

CASE STUDY:CUMHURBAŞKANLIĞI ATATÜRK MÜZE KÖŞKÜ 
 

 

 

This thesis primarily focuses on the building, Cumhurbaşkanlığı 

Atatürk Müze Köşkü, as the case study. There are several reasons for the 

selection of the case study; such as the current function of the building, its 

historical importance, immense interest of the public on the case and the 

huge amount of information on the building with different characters. 
First of all, there is a significant coherence between the current 

function of the building and the aim of the study. The building functions as 

a museum today, where the concept of presentation that is also the 

touchstone of the study, constitutes the main function of the building. At 

the same time, the position of the building is a reason to present it on the 

digital medium, since it is located in the restricted boundries of the 

campus of Cumhurbaşkanlığı in Ankara. It is open to public only in pre-

defined visiting days and hours. Between the period when this study is 

prepared, the building is open to general visits on Saturdays and Sundays 

between 13:00 and 17:00. The visits other than this schedule depends on 

private appointments.123  

Secondly, the building is important in the political history of Turkish 

Republic. It was this building where the decisions constituting the 

fundamentals of the republic were taken. This contributes to the building 

being more than just a mere historical residence.  

Thirdly, the owner of the building contributes greatly to the  general 

interest on the building. Atatürk, the founder of modern Turkey, still has a 
                                                
123 The visit hours and days are taken from the museum flyer of Cumhurbaşkanlığı 
Atatürk Müze Köşkü. 
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great importance, respect and love in the memory of the Turkish public. A 

building that includes such an owner’s memories is to be presented in VE 

to decreases the visit load and to provides remote audiences a chance to 

visit. 

Fourthly, there is a huge amount of information on the building 

depending on its popularity. Therefore, to organize and to transfer it to the 

broad audience in a systematic and logical way suit to the potentials of 

VE that is used by the study as the presentation medium.  

 
3.1 Information about the Cumhurbaşkanlığı Atatürk Müze Köşkü 

 

The “Müze Köşk” which is located in the campus of 

Cumhurbaşkanlığı in Çankaya, Ankara, has a wide panorama looking to 

Ankara on the north. Other buildings in the vicinity include “Pembe Köşk” 

and “Yaverler Köşkü”, where the former is used as the current residence 

of the president of Turkish Republic and the latter is used as the function 

as it was built for. The “Müze Köşk” has a wide garden on the north-west 

with a pool and a fountain. There is a boiler room that is hidden into the 

slope of the garden. 
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Figure 44: aerial view of Cumhurbaşkanlığı Site, 

(http://www.tccb.gov.tr/common/sanaltur/tur/index.html, accessed on 1 September 2008) 
 

 

The building can be divided into two parts tectonically, the main 

building and the exhibition halls unit. The exhibition halls unit is a later 

addition, and was constructed with load bearing walls made out of brick. It 

sits on the rocky slope on the east of the main building. The slope ends 

with a paved court that constitutes the entrance court of the “Pembe 

Köşk”. The main building is a rectangular two storey structure with a roof 

floor that was constructed of cut stone and mud mortar. The roof is 

covered with french tiles. The tower which is added by later interventions, 

was made of concrete and its roof was covered with vinyl covering 

material. The architectural elements of the building are of timber.  
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Figure 45: Cumhurbaşkanlığı Atatürk Müze Köşkü, (author, October 2006) 

 

 

The main entrance of the building is from north with a structure 

made out of timber and glass that was attached to the main building 

called “Rüzgarlık”. The “rüzgarlık” leads directly into the entrance hall of 

the building where it functions as a central sofa that opens to the “Yeşil 
Salon” on the right (the Green Hall), and on the left to “Elçi Kabul 

Salonu” (the Ambassador  Visit Hall) and then main stairways to upper 

floor. Under the stairways, there is a corridor that is connected to a 

service office and a service stairway to roof floor of the main building and 

the exhibition halls unit. On the opposite of the entrance hall there is 

“Yemek Salonu and Sigara Salonu” (the Dining Hall and Cigarette Hall). 
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Figure 46: a view from “rüzgarlık”                     Figure 47: a view from “Yeşil Salon” 

 

         

 

Figure 48: a view from “Elçi Kabul Salonu”       Figure 49: a viewfrom “Yemek Salonu” 

(images are taken from official internet site of Cumhurbaşkanlığı, 

http://cankaya.gov.tr/sayfa/cumhurbaskanligi/yerleskeler/muze_kosk/, accessed on 1 

September 2008) 

 

 
The main stairway opens to a “Sofa” on the upper floor. On the right 

of the stairway hall, there is “Misafir Yatak Odası” (the Visitor Bedroom). 

On the opposite of the sofa there are two doors that are opened to same 

space, “Kütüphane” (the Library). On the left of the sofa there is “Yatak 
Odası” (the Master Bedroom). The tower is used as “Çalışma Odası” 

(the Study Hall) on the second floor and it is reached from both the 

“Kütüphane” and “Yatak Odası”.  
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Figure 50: a view from “Sofa”                          Figure 51: a view from “Kütüphane” 

 

     

 
Figure 52: a view from “ Çalışma Odası”      Figure 53: a view from “ Misafir Yatak Odası” 

(images are taken from official internet site of Cumhurbaşkanlığı, 

http://cankaya.gov.tr/sayfa/cumhurbaskanligi/yerleskeler/muze_kosk/, accessed on 1 

September 2008) 

 

 

The service stairway leads to the “Ana Sergi Salonu” (main 

exhibition hall) on the first floor, and to the exhibition rooms on the second 

floor, which are transformed from children’ bedroom. In the “Ana Sergi 

Salonu”, there is a permanent exhibition on the architectural qualities and 

the changes in time and Atatürk’s life in residence and his belongings. 

The second floor which had been used by Atatürk’s foster children, 

houses a photography exhibition showing the interventions between 
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2002-2007.124  

 

 

 

Figure 54: a view from “Ana Sergi Salonu”, 

(http://cankaya.gov.tr/sayfa/cumhurbaskanligi/yerleskeler/muze_kosk/, accessed on 1 

September 2008) 

 
 

“Yemek Salonu ve Sigara Salonu” (the Dining Hall and the Smoking 
Hall) 

This space is located on the ground floor and there is a fireplace 

made of glazed tile and arched stained glass windows on the two sides of 

fireplace across the entrance of the dining hall. The bottom parts of the 

walls are covered with timber finishing and turqoise coloured glazed tile. 

The upper parts are painted in claret red and the ceilings are covered with 

a geometric pattern.  

The dining hall is significantly important, because the problems of 

the recently founded republic were discussed and solved in here. At the 

same time, the decisions that have constituted the revolutions of the 

Turkish Republic were also taken in here.125 126 127 

                                                
124  the booklet of Cumhurbaşkanlığı Atatürk Müze Köşkü, Cumhurbaşkanlığı Genel 
Sekreterliği, Ankara, 2007, p. 31 
125  the booklet of Cumhurbaşkanlığı Atatürk Müze Köşkü, Cumhurbaşkanlığı Genel 
Sekreterliği, Ankara, 2007, p. 10. 
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“Kütüphane ve Çalışma Odası” (the Library and the Study Hall)  

The library is one of the most spectacular spaces in the residence. 

The ceiling is ornamented with many geometric and natural patterns, and 

illuminated with many small glazed bulbs. All the walls are covered with 

timber book shelves.  

This space contains a large number of books, including Mustafa 

Kemal’s notes in his own hand writing.128 This is a reflection of his rich 

knowledge. Moreover, “Nutuk” was also written in this library.129 130  

The south part of the library which is connected to the main space 

with a door is the study hall designed with an art-deco manner. The old 

Ottoman-patterned ceiling is painted in white, the metal elements are in 

yellow, the other architectural elements and furnitures are in black and 

white.131 There is a white bear fur on the floor. 

“Yatak Odası” (the Bedroom) 

This room is located in the upper floor on the south of the building, 

above the dining hall. On the south wall, there is a fireplace covered with 

turquoise “çini” and two windows on two sides of the fireplace. It has a 

connection with the Study Hall with a door on the west wall. The 

furnishment of the space is as pure as the walls and ceiling.  

 

                                                                                                                               
126 Soyak, H. R., 2006, Atatürk’ten Hatıralar, Yapı Kredi Yayınları, İstanbul, p.20 
 
127 Turgut H., 2005, Atatürk’ün Sırdaşı Kılıç Ali’nin anıları, Türkiye İş Bankası Yayınları, 
İstanbul, p. 586-593. 
128  the museum flyer of Cumhurbaşkanlığı Atatürk Müze Köşkü, Cumhurbaşkanlığı 
Genel Sekreterliği, Ankara, 2007. 
 
129 “Nutuk was a speech delivered by Mustafa Kemal Atatürk in 1927, addressed to the 
Grand National Assembly of turkey. The speech covered the events between the start of 
the Turkish war of Independence on May 19, 1919 and the foundation of the Republic of 
Turkey, in 1923.” from www.en.wikipedia.org/wiki/Nutuk, accessed on 01 December 
2008.   
 
130  the booklet of Cumhurbaşkanlığı Atatürk Müze Köşkü, Cumhurbaşkanlığı Genel 
Sekreterliği, , Ankara, 2007, p. 9. 
 
131  the museum flyer of Cumhurbaşkanlığı Atatürk Müze Köşkü, Cumhurbaşkanlığı 
Genel Sekreterliği, Ankara, 2007. 
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The bathroom which is reached from the bedroom is also very 

humble with its furnitures all in the colour of white. The qualities of this 

space clearly illustrates the care and effort of Atatürk on cleaniness.   

“Bahçe” (the Garden) 

It is known that Atatürk was very fond of nature and spent a long time in 

the garden to relax. His respect towards nature and his interest on the 

trees of the garden are told detaily in the memory books.132 The pool and 

the fountain of the garden with a sculpture of a woman are among some 

interesting details of the garden. 

 
3.2 The History of the Building 

 

  On December 27th 1921, Mustafa Kemal arrived at Ankara to 

establish the independent assembly of Turkey, which is firstly proposed in 

Erzurum and Sivas Congresses. After a long search for a residence for 

Mustafa Kemal in Ankara, a “bağevi” in Çankaya was found and gifted to 

him by the Municipality of Ankara on May 30th 1921. The building was 

registered as “Ordu Köşkü” with the order of Mustafa Kemal.133   

Because the “bağevi” can not bear the functional necessities, the 

other two houses in the north-west of the building were began to be used. 

The one next to “bağevi”, named “Orta Köşk” , was given to the usage of 

yavers, the other was used for the personnel.134 During the repairment on 

the bağevi, the upper floor of the orta köş, was used as a temporary 

residence. In the following days, the orta köşk burned, the service 

building was demolished and today’s “Yaverler Köşkü”  was built.135 

                                                
132 Soyak, H. R., 2006 Atatürk’ten Hatıralar, Yapı Kredi Yayınları, İstanbul, p. 38-41. 
 
133  the booklet of Cumhurbaşkanlığı Atatürk Müze Köşkü, Cumhurbaşkanlığı Genel 
Sekreterliği, Ankara, 2007, p. 2. 
 
134 Soyak, H. R., 2006 Atatürk’ten Hatıralar, Yapı Kredi Yayınları, İstanbul, p. 36-37. 
 
135 the booklet of Cumhurbaşkanlığı Atatürk Müze Köşkü, Cumhurbaşkanlığı Genel  
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        In May 1930, Giulo Mongeri who is the Italian architect that designed 

the “Osmanlı Bankası”, “Ziraat Bankası” and “İş Bankası” buildings in 

Ankara, proposed a new renovation project, which included the structural 

reinforcement of the building and certain spatial additions. The project 

can be considered an excess load on the building and the daily life in it. 

Therefore, Mongeri was asked to build a new residence on the hill at the 

near east of the “köşk”. The design of Mongeri was rejected because of 

his neo-classical approach. The reason for the rejection of Mongeri’s 

proposal can be linked to the fact that Mustafa Kemal was highly pleased 

with the library design of Selahattin Refik.136 

The job of designing a new residence was given to Clemens 

Holzmeister; an Austrian architect who designed the buildings of Genel 

Kurmay Başkanlığı and Milli Müdafa Vekaleti. Atatürk appreciated the 

design very much, mostly due to its bareness and the fact that most of the 

daily life spaces were oriented to the north, which has a scenery of 

Ankara. Today this building, which was constructed in 1930-1932 and 

named as “Pembe Köşk” because of its color, is still in use as the 

residence of Cumhurbaşkanlığı. 137  In 1950, the old residence was 

converted to a museum and opened to the public. Since then it has been 

called as “Müze Köşk”.138 

In the restitution project of the 2007 restoration, 4 periods for the 

building are determined. They are; 1921, 1923-1924, 1926 and 1932 

restitutions. 139  Since the second and the third periods have a little 

difference between them, and for the sake of increasing the better 

perception of the interventions for the broad audiences and decreasing 

the work load, the 1923-1924 and 1926 restitutions are collected into one  

                                                                                                                               
Sekreterliği, Ankara, 2007, p. 3. 
136 İbid., p. 16-17. 
 
137 ibid., p. 18. 
 
138 ibid., p. 20. 
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period. Therefore, in this study, the building is grouped in three main 

restitution periods. These are 1921 period (the “bağevi” period when the 

building is gifted to Atatürk), 1924-1926 period (the Mimar Vedad Tek’s 

interventions) and the 1926-2007 period (later interventions period.) 

1921-the “Bağevi” Period 

The “bağevi” which was located on a hill, namely Çankaya, only 

constitutes the north part of today’s “Müze Köşk”. It was a small 

rectangular house having two storeys and was constructed of rough stone 

with mud mortar. Interior walls were made of timber frame and mud brick 

infill.140 

The building had a central “taşlık” on the ground floor with two 

entrances -from south and north- having an octagonal pool in the middle 

and two rooms on two sides. The big room on the west side was used as 

a library and a study hall of Mustafa Kemal; also the receptions for the 

ambassadors were arranged here.141  

The upper floor which had the same plan scheme, was connected to 

the “taşlık” with a gallery in the middle of the sofa. There were two 

projections of sofa as balconies looking to north and south. There were 

two bedrooms accessed from the sofa and a corridor that was connected 

to bath.142 

The kitchen that was attached as a “müştemilat” to the south-west, 

could be reached from inside under the stairways, also from outside, from 

the court with a pergola. The part that was attached to the vertical 

circulation unit had a toilet on the ground floor and a bathroom reached 

from the upper floor.143 

                                                
140 ibid., p. 4. 
 
141 ibid., p. 5. 
 
142 ibid., p. 4. 
 
143 ibid. 
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Figure 55: the axonometric view of ground    Figure 56: the axonometric view of first floor 
floor 

 

 

    

 

Figure 57: the axonometric view of roof         Figure 58: the general view of “bağevi” 

                                                                        situation of the building,  

(author, February 2007) 
 

 
1924/1926 Interventions 

After Mustafa Kemal and Latife Hanım got married, they decided to 

enlarge the “bağevi” due to the insufficiency of the building for changing 

daily life needs.144  

                                                                                                                               
 
144 ibid., p. 6. 
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According to the project that was prepared by Mimar Vedad (Tek), a 

new two storeyed part was attached to the building along the south 

facade. The most elaborate spaces of the addition in the ground floor 

were the dining room, the octogonal tower on the south-west and the 

“rüzgarlık” on the north. The upper floor consisted of  the bedroom, the 

bathroom and the study room for Latife Hanım.145 

The octagonal pool was removed and “taşlık” was transformed into 

an entrance hall. The small room was enlarged to be used as the 

ambassador’s reception hall, the old reception hall was transformed to a 

hall for visitors named as “Yeşil Salon”. The gallery was closed and the 

upper space was transformed to a central sofa called as “Şark Odası”. It 

was seperated from the new bedroom located on south with a corridor. 146  

Due to the rearrangement of the plan layout, the architect Mimar 

Vedad designed a new single storey service building which was 

connected to the köşk with a service stairway.147  

The most fascinating renovations in the building were the 

transformation of Mustafa Kemal’s old bedroom to a highly decorated 

timber library and study hall and the dining hall.   

 

 

                                                
145 ibid., p. 7. 
 
146 ibid., p. 8. 
 
147 ibid., p. 9. 
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Figure 59: the axonometric view of ground      Figure: 60: axonometric view of first floor 

floor 

(author, february 2007) 
 
 

1926/2007 Interventions 

Due to the lack of sufficient number of rooms, a new addition was 

decided to be constructed. In 1926, a second floor functioning as the 

bedrooms for the children and the visitors was added on top of the single 

storey kitchen that was previously added by Mimar Vedat. The five of the 

six children whom he adopted, lived in the “köşk” in different times. 148 

Although Atatürk did not have any children of his own, it is known that he 

adopted children to satisfy his longing for a family and he tried to raise 

them as leading figures to the public. Moreover, a central heating system 

for the whole building was installed, which had its boiler in the lower 

garden due to the lack of proper space inside the building. The heat 

channels that connects the radiators and the boiler arose along the 

exterior walls. Even though this arrangement can be considered as a 

contemporary solution at that time, the heat loss of the building was too 

high and adequate heating conditions were never achieved.149 

                                                
148 ibid., p. 12. 
 
149 ibid. 
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The increasing number of books in the library of the building led the 

space to get narrower. Consequently, in the March of 1930, the west side 

of the bedroom and the old study room of Latife Hanım were decided to 

be rearranged as a new library and a study hall. This room was designed 

by Selahattin Refik according to an art–deco approach, which can be 

considered as one of the first attempts of modernist architecture in Turkey 

and called as “Siyah Salon” (the Black Hall).150  

 

 

    
 

Figure 61: the axonometric view of ground    Figure 62: the axonometric view of first floor 

Floor 

    

 

Figure 63: the axonometric view of second   Figure 64: the axonometric view of roof  

floor, (author, February, 2007) 

 
                                                
150 ibid., p. 15. 
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3.3 Presentation of the Cumhurbaşkanlığı Atatürk Müze Köşkü in 
Virtual Environment 
 

3.3.1 Conceptual Development 
 

First of all, the aim of the presentation, the metadata, the target 

audience and the medium of presentation are decided. It is chosen as the 

aim of the presentation to increase the consciousness of broad audiences 

on Cumhurbaşkanlığı Atatürk Müze Köşkü, both in architectural, social 

and historical importance. The main concern is to collect different types of 

information in an organized manner and transfer it to the audience in a 

single medium which is also user-friendly. The theme of the presentation 

is to give clues on the daily life of Atatürk in the building when visiting it on 

virtual tour.  

The target of the presentation is chosen as broad audiences. The 

huge number of this target audience and lower scientific detail 

requirements make this presentation easy to produce and distribute 

widely. Besides this, being paralel to the aim, the presentation has a 

didactic manner coming from the restitution and restoration information 

included in internet database. 

The medium for the presentation is decided as a digital medium. 

There are lots of information in different characters, such as written, 

audial or visual, which need different methods to be presented. The main 

concerns for choosing the medium are to be reached and used easily. 

The internet, today, is the most prevalent medium for the user to search 

the information as mentioned before. Also, for the defined target audience, 

it is a suitable medium to use. The final product is a CD that can be run in 

almost all personel computers that has a basic technical configuration. It 

has different techniques of VE such as, a non-immersive interactive 

walkthrough application, the internet pages that are prepared for some 

rooms where are the most important spaces to reflect the daily life of 
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Atatürk in the building and the links for further researches of audience.   

 
3.3.2 Technical Development 

 
3.3.2.1. Visualisation 
 
3.3.2.1.1 Data Acquisition 

 

For the visualisation process of the building, the first step is to 

acquire the data. In the study, to collect data,  a wide range of sources 

were gathered such as written sources and visual sources. The written 

sources are the official documents from the previous interventions, 

the memory books and the booklet of the museum prepared after the 

last restoration of the building in 2007. The visual sources include 

photographs of the building from 1924 to today both from inside and 

outside, old technical drawings of various previous intervention 

applications and the CAD drawings of the building prepared for the last 

restoration. Also, in the official internet site of Cumhurbaşkanlığı, a 

panoramic image presentation based on QTVR system and some videos 

about last restoration activity on the building can be reached. 

 
3.3.2.1.2 Data Processing and Data Registration 
 

Once the data is obtained, it should be evaluated whether it can be 

used or not in the presentation. Also, the reliability of the data is searched 

during the processing stage. Data registration defines the usage of the 

decided data in which part of the presentation and which technique can 

transfer it most efficiently. Firstly, the visual sources are evaluated. The 

CAD drawings that are already prepared during the last restoration are 

used as the primary source for the modeling of the building in digital 

medium. Both the restoration and restitution drawings are present in 
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digital medium. It is decided to show the visitor the last situation of the 

building. Therefore, the restoration/CAD drawings are the best source to 

reflect the present geometric properties of the building for an interactive 

walk-through visit for the audiences who can not be able to visit the 

building in real life. The restitution/CAD drawings are again used as 

primary sources to model the previous situation of the building in 1921; 

however, they are decided to transfer to the audience not in a 3D 

technique, but with still images produced from the model. Secondly, from 

“bağevi” period to today, there are various photos of the building. The 

most important contribution of the photos to the study is constituting the 

base for the material properties of the building. The furniture data of 

spaces is generated from the old and today’s photos. Also, old 

photographs are used during the restitution study with respect to previous 

geometry. 

The written sources differ depending on their reliability. The booklet 

that is prepared after the last restoration in 2007 is the most reliable 

source because it is prepared by academicians from Middle East 

Technical University. As the most detailed written source, the booklet is 

used both in restitution study and the internet pages, especially for 

integrating the social life in the building. The restitution information is 

obtained from the official papers which were used during previous 

interventions. The author is aware of the restitution and restoration 

process because of being the digital modeler of the building.  

The memory books are used only as a reference to understand the 

social life in the building and not definitely, the situation of the original 

furnitures of the building. The memory books can be accepted as the 

secondary reliable sources.  
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Table 3: tables of different types of data and visualisation stages, data acquisition, data 

processing and data registration 
 

 
3.3.2.1.3 Modeling 

 

The method which is chosen for the modeling process is the manual 

modeling. The software that is used to model the building in digital 

medium is 3DS MAX v.8 by Autodesk. The CAD/Restoration of the 

building drawn in 2007 are used as the “blueprints” to model. 

The modeling process is seperated into four phases: the geometry 

of the building (the walls, the ceilings and the floors), architectural 

elements (windows, doors), the integrated furnitures (bookshelves, 

fireplaces) and the topography. For the geometry of the building, the 1/50 
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plan, section and elevations are adequate to construct a full model. But 

for the others, the 1/5 and 1/10 detail drawings are used. The topography 

are modeled with respect to site contours of the 1/500 general plan. Only 

the geometry of the spaces and architectural elements are modeled to 

decrease the density of the model and keep the framerate of the 

interactive walkthrough presentation stable due to the technical 

restrictions. 

The modeling is generally solid modeling, that is the extrusion of the 

plan with respect to the heights coming from elevations and sections. 

However, the topography is modeled with surface modeling. It results in 

increase of the amount of bytes, but a more accurate landscape.  

 

 

 

 

Figure 65: an example of plan drawn in Autocad, used as blueprint in modeling (provided 

from technical drawings of restoration project, 2007) 
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Figure 66: an example of sections drawn in Autocad, used as blueprint in modeling 

modeling. (provided from technical drawings of restoration project, 2007) 

 
 

 

 

Figure 67: an example of elevations drawn in Autocad, used as blueprint in modeling. 

(provided from technical drawings of restoration project, 2007) 
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Figure 68: the wire frame view of the completed model (author, January 2007) 

 

 
3.3.2.1.4 Rendering 

Rendering process is made twice; more detailled for still images and 

more optimized for interactive walkthrough. This affects the rendering 

time and the quality of the product. To render a still image from a 3D 

model can take a long time just once, so the parameters can be use high, 

but an animation (a sequence of still images) takes a long time for every 

frame. Besides this, a real time application should be optimized because 

it renders the model simultaneously while you are virtually touring.  

Texturing  

The material properties of the building is another kind of information 

that is included by the presentation. It includes the data on the color, 

texture and pattern of a material. Depending on the aim and the metadata, 

it can be decided whether the presentation uses only a color or directly 

the image of the material. In this project, for the sake of the photorealistic 

approach, digital photographs are used to be mapped on the model. 
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Digital image processing is not chosen as a method due to the complex 

geometry of the building. A rectification process is a need for the taken 

photos because they have perspective naturally, but they are to be 

ortographic. The rectification process is done manually with the software,  

namely Photoshop by Adobe. The final image is not exactly 

phogrammetrically ortographic but revised with respect to the geometry. 

Also the weathering conditions in the building creates a visual 

heterogenity; therefore, cropping a clean part of the material is cropped 

from the photo and clonned to simulate the original placement of the 

material. A homogenity in quality is required to reflect the digital 

reconstruction and restitution representations. 

 

 

     
 

Figure 69-70: an example of the floors clonned from a part of digital image,  

(author, february 2007) 

 

 



 

 84

                
 

Figure 71-73: an example from the ceilings arranged according to the survey drawing, 

(author, February, 2007) 

 

 

         
 

Figure 74: a rendered image from the model of              Figure 75: a photo approximately  

the “Kütüphane”  photorealistically(still image).               from same position and angle  

                                                                                         with still image. 

(image by author, 2007;  photo from the offical site of Cumhurbaşkanlığı, accessed on 

06 August 2008.) 
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Figure 76: orthographic image   Figure 77: bump image            Figure 78: mapped image 

Figure 96-98: the general steps of texturing  

(author, February 2007) 

 

 

Figure 96 shows the orthographic image of the north-west corner of the 

building. The weathering conditions and the shadows existing when the 

photo was taken are replaced so that a homogenous quality image is 

obtained. The stone walls have a rough surface, so a grayscale copy of it 

is created to use as a bump image to give the depth.(figure 97). The 

digital result of the wall is shown in figure 98, with no deterioration and 

new shadows generated by the rendering program.  

Lighting 

Lighting conditions are searched under the light of geographical 

orientation and casual experience of the author in the building. The light 

imitating the sun is placed as in real life by using the plug-in of 3Ds Max. 

For a more realistic effect, global illumination technique, again a plug-in of 
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the software, is used. However, the calculation of the global illumination 

algorithm loads a lot to the model. It is not a big problem for still images 

except from the long rendering time, but the frame rate of the interactive 

game application is negatively effected. So that, the prepared low 

resolution “burned” images are mapped to the geometry. This makes the 

frame rate more stable and fast. 

 

3.3.2.2 Audiolization 
 

In this project, the acoustical properties of the building is not an 

important value to identify, so such an effort is not included in the 

presentation. However, in the videos from the official site of 

Cumhurbaşkanlığı that are linked in the internet pages of this project has 

a verbal definition of the restoration.   

 

3.3.2.3 Interactivity 
 

The textured model is integrated to a game engine, namely Quest 

3D v.3 by Act-3D; which is an interactive medium. To write a new game 

engine is an not only very challenging but also out of the capability of the 

author. Quest 3D is a game engine that has templates written by to create 

basic games. The model created in 3Ds max is easily exported to this 

program and the templates suitable to use the model. The internet, also, 

is an interactive medium. The user can reach any content of the site by 

clicking the icons, and for further related information, he can use links if it 

is integrated to the pages.  
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Figure 79: a screenshot the model after exportation from 3DS Max to Quest 3D,  

(author, January 2008) 

 

 

3.3.2.4 Databases 

 

The internet pages constitute the database of the presentation. 

Different types of information is integrated by linking the data to the  

related topics. The design of the pages are prepared due to the general 

principles of the general internet usage for the broad audiences. In this 

study, the internet pages include data that can not be included in the 

digital model but necessary for the target audience. For  example, written 

information (for more interpretation), furniture (for completeness of the 

spaces) and photos (to more interpretation and examples of the usage of 

the spaces) are given with a click to related illustrated logos. Also, the 

place of the space in the building and the relations of the spaces among 

each other are shown with axonometric images. At the same time, there 

are links to see other spaces, directly if the user does not want to use 
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walk-through facility of the presentation.    

 
3.3.2.5 Publishment 

 

When the user wants to explore the study, it is enough to install the 

CD  into the CD-ROM. An autorun page is opened that has a warning that 

leads to copy the “camk” folder into the C:/ Program Files. Because the 

internet pages are not loaded to web server, it is decided to run the 

system on the computer itself. When the user click on the “giriş” (enter) 

toogle an entrance page appears. This page has the icons for virtual tour, 

pdf format of the thesis text and a brief information of the author. There 

are some dialog boxes to run the virtual tour that is a .exe file. After 

staring the virtual tour, the user can tour in the building inside or outside 

with the the mouse as the view direction and the direction buttons of the 

typewriter for the navigation. The system is designed as a FPS (First 

Person Shooter) game that is known by almost all of the target audience 

if they have an experience in commercial computer games.  

For this study, it is decided to apply the interactive method only in 

four spaces of the building detaily. They are the bedroom, the study hall- 

library, the dining room and the landscape. On the left side of the screen 

there are four toogles to enter the related internet pages about the spaces. 

Internet pages have general information about the building, related 

memories of Atatürk about the defined spaces, old and new photographs 

and the changes in its situation from 1921 to today. 

There is also a guessing application in the system that helps to user 

to check in which space he is. There are transparent red boxes which are 

static at the beginning of the virtual tour and names of the spaces with the 

boxes which can be signed with a tick on the left side of the computer 

screen. When the user guesses the name of the space where he is 

exploring, he puts a tick on the empty selectable box.  Only if the answer 

is correct, the red box that is located in the middle of the space starts to 
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rotate. Then, the user can click on the information logo on the right side of 

the name of the space and reach to internet pages which contains deeper 

information about the space, or continue navigate into other spaces. 
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Figure 80: the autorun entrance page of project after insertion the CD into 

the cd-rom, (a screenshot from the CD prepared by author). 
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Figure 81: the page when user enters the system showing the main of the CD content, 
(a screenshot form the CD prepared by author). 
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Figure 82: a view from virtual tour (a screenshot from the CD prepared by the author). 
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Figure 83: the “main page” of the “Kütüphane” (the library) after click on the ‘i’ toogle in 

the virtual tour, (a screenshot from the CD prepared by the author). 
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Figure 84: “photos” page of the “Kütüphane” ( the library), 

(a screenshot from the CD prepared by the author). 



 

 95

 
 

Figure 85: “old photos” page of “Kütüphane” (the library), 
(a screenshot from the CD prepared by the author). 
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Figure 86: “about the space” page of the “Kütüphane” (the library),  
(a screenshot from the CD prepared by the author). 
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Figure 87: “from past to today” page of the “Köşk” (the residence of Mustafa Kemal 
Atatürk),  (a screenshot from the CD prepared by the author). 
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Figure 88: “restitution images” page of the “Köşk” (the residence of Mustafa Kemal 
Atatürk),  (a screenshot from the CD prepared by the author). 
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3.4 Evaluation of the Presentation of the Cumhurbaşkanlığı Atatürk 
Müze Köşkü in Virtual Environment 
 

The study puts forward some criteria that defines VE as a more 

advantageous medium than others such as, including accurate and 

authentic geometric information, being able to have high level of detail, 

realistic visualisation, being low cost, portability and flexibility, in the 

introduction part the text. These are the criteria that are taken into 

consideration when the presentation is at the preparation stage.   
With respect to this criteria, the system can be evaluated briefly as 

being highly accurate geometrically, not capturing all details, but photo-

realistic, low cost, portable, flexible in applications and efficient in model 

size. With the manual modeling system that is used in this study, the 

model is created to be referenced to the digital technical drawings of the 

building. It means the detail of the study is as accurate as the technical 

drawings  are, therefore, this makes the study a succesful attempt with 

respect to conservation theory. Technically, with other digital 

documentation systems, the model of the study can be created more 

accurately, for example with a laser scanner. But, then, the usage of the 

model in an interactive method will be impossible with today’s hardware 

capacity. The point cloud of the model is very loaded and in real time 

application, it can not be used. Besides this, such a high detailed model 

can be necessary for technical aims, not for broad audiences. Digital 

image processing modeling is unsufficient for such kind of attempt 

because of having a low level of detail in 3D data. For the walkthrough 

application that this study mainly focuses on, digital image proceesing 

sysytem cannot model such a complex building satisfactionally, especially 

for interiors.  

To include all details are, again, problematic due to the hardware 

capacity; however, the LOD of the model is enough for the aim of the 

presentation. For example, although they are very important members of 
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the building, the furnitures of the building cannot be included in the digital 

model, because their modeling needs a lot of effort and increases the size 

and density of the presentation to run on a PC. But to give the data on 

furnishment, the photos of them are included in the database. Another 

type of data, the social life in the building searched in memory books, 

cannot be directly authentic but gives clues about how it was, so it is 

precious to be included. To read some selected memories about the 

spaces and behaviours of Atatürk in the building, makes it easy to 

interpret the building for the audiences. For example, when the user is 

touring in the dining room, he can understand why it is the most 

decorated and the largest space in the building after reading on the space 

how often and for what kind of activities the space is used on the internet 

pages.   

Because of the use of rectified digital photos as the materials of the 

model and the use of global illumination techniques as the lighting 

solution, this study’s system can be assessed as a photo-realistic 

presentation. As Forte says “ A photorealistic quality can increase our 

capacity to learn because it influences mental patterns through 

affordance, not because it is a replica of the real.” 151, the realistic material 

and ligthing data generates a better understanding of physical and 

architectural properties of the building.   

 

 

                                                
151 Forte M., 2008, “Virtual Architecture: Communication in 3D and Ecological Thinking”, 
Beyond Illustration: 2D and 3D Digital Technologies as tools for Discovery in 
Archaeology, British Archaeological Reports International Series, Oxford, p. 20. 



 

 101

         
 

Figure 89-90: the photo realistic still images from the library and dining room  

(author, February 2007) 

 

 

The restitution information is given by the presentation as still 

images in the internet pages. Generally, if there was a speculation on the 

reliability of the restitution information, then different visualisation 

techniques could have been used such as transparent materials on the 

model. This is a common technique in archaeological sites and totaly 

destructed cultural heritages where we can not be sure how it was before. 

But for this building, the study has an exact restitutional information from 

the documents and old photos (with respect to the level of the detail that 

is wanted to transfer to target), there is no need to use such distinctive 

methods. 
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Figure 91-94: the restitution views of bedrooms of children, 

(author, february 2007) 

 

 

This presentation medium can be assessed as semi-automated. It is 

totally created by the author’s manual technical efforts, by using the help 

of sophisticated softwares on computer. This makes the presentation low-

cost, because there is no need except than a technical operator 

experienced in these softwares and a PC. At the same, the system is 

portable and flexible. It can be reached from every where with a computer 

that has an internet connection. Also, it can be easily updated for new 

data additions and technical developed configurations. Depending on the 

releasing of more fast graphic cards and processors, the photorealism of 

the textures and the interactivity can be increased. 

However, Abad puts some criterias on efficiency of the presentation 

after it is completed and published to users, such as usefulness, easiness 
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to use, usability and marketability.152 Usefulness means that whether the 

presentation helps to increase the interpretation or not. The final product 

of this study proves that it is useful because of integrating different 

qualified and quantified data in a single medium and makes it easy to 

interpret the building profoundly with many distinct dimensions. Also, it 

can be used by any user who has a general knowledge on use of internet 

and a FPS game, so this makes it easy to use. Perhaps in this system, 

the interactive game can not be a proper tool for the use of scholars or 

older users. However, the database can easily be modified with other 

links to other information. The model can be used technically in 

conservational, architectural, art historical purposes in produced software 

or after integrated to a VRML system. This system can be usable and 

marketable. Although this sysytem is not a commercial one, it can be 

copied and distributed easily and cheaply. The final product is just a CD 

which is easy to copy and a small data storage object. However, for 

example, if it was created with AR methods, then, the hardware 

requirements could have been supplied only by museums or related 

organizations. Although AR systems had been very immersive, more 

realistic and more interactive one, the user had been to be use it on 

definite spaces, for example im museums or instutions, but not 

everywhere he wanted.  

The VE presentation of Cumhurbaşkanlığı Atatürk Müze Köşkü can 

also be accepted as a multi-layered information delivery system with its 

interactive database on internet. Although all the information is not added 

to the current database -because it is limited due to the interests of broad 

audiences-, it can be enlarged depending on the future needs, or other 

types of audience.  

                                                
152  Abad, M., Eskudero, H., Lamsfus, C., Alzua–Sorzabal, A., Linaza, M. T, 2005 
“Usability of Novel Environments Interacting with Cultural Heritage”, Proceedings of the 
6th International Symposium on Virtual Reality, Archaeology and Cultural Heritage, 
VAST Italy, 2005, http://www. Public-repository.epoch.net.org/publications/VAST2005/ 
shortpapers/short1026.pdf, accessed on 10 April 2008. 
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There are some attempts to represent this building on 

Cumhurbaşkanlığı’s own internet site. There are mainly 3 types of usage 

of visualisations, photographs, videos and an interactive panoramic virtual 

tour in the building.153 The interactive panoramic virtual tour is done with 

QTVR. However, the use QTVR used in the official site is less interactive 

than the system which this study uses. The user is in the middle of the 

room and rotates the view left and right bottom and down. The zooming 

factor of the system is limited. But in VE presentation, the user can 

navigate anywhere he wants and zooms in or out how much he wants. 

Since the images is wrapped on a sphere in QTVR, the far sides of the 

view window begin to deform; whereas in this study’s system, user sees 

the space always like a human eye with a 50 mm. camera.  

 

 

 

 

 

 

 

 

 

 

 

 

                                                
153 For more information, visit the Cumhurbaşkanlığı’s internet site on www.tccb.gov.tr. 
To reach the general information, general photos and videos focused on the last 
restoration, visit www.tccb.gov.tr/sayfa/cumhurbaskanligi/yerleskeler/muze_kosk, to 
reach the panoramic virtual tour, visit www.tccb.gov.tr/common/sanaltur/tur/index.html.   
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Figure 95-100: the QTVR application of the building from the internet site, 

(http://www.tccb.gov.tr/common/sanaltur/tur/index.html, 1 September 2008) 
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CHAPTER 4 
 
 

CONCLUSION 
 
 
 

Overall, this study proves that it is possible to include different types 

of data about the building by gathering different techniques of VE medium. 

For example, the model (geometric data) is presented with a non-

immersive interactive walk-through tour, the materials (constructional and 

material data) are shown photo-realistically, the historical data and 

restitution data is given with still images and the social life (the usage 

habits of Atatürk) in the building is tried to be given by the help of internet 

pages (database). It is the achievement of the study to collect all the data 

into an efficient, flexible and low-cost production. 

This system makes the building be reachable from anywhere at 

anytime, not in real life, but in real time. Audieces who do not live in 

Ankara or who have pyhsical disabilities can experience the building and 

Atatürk’s daily life in it in an organized way. 

This multi-layered  presentation increases the conciousness on the 

building because the digital learning of ‘Atatürk in the building’ in an 

interactive way makes the audience more interested in the architectural 

and historical values of the building and its place in revolutions of Turkish 

Republic with mainly two ways. 

Firstly, the virtual tour in the building, the narrative definitions that 

are given in the database, and the old photos gives a solid idea how the 

building was used and changed from 1921 to today. The sequences of 

information enhances the imagination of the user, so that, the audience 

interprets the different periods of the building and the reasons and results 

of these changes.  
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Secondly, the memories give interesting details from not only the 

building, but also the casual life of Mustafa Kemal Atatürk. The wearing of 

Atatürk, his gastronomic habits, his behaviours in social environments, his 

hardworking and determined personality can be understood .  

The integration of these two different dimensions of information 

generates a consciousness of the audience, because the audience will 

collect the data in his mind and interpret why this building is important for 

the history of Turkish Republic, why the the “Yemek salonu” (the dining 

room) was more elaborated or why the “Yatak Odası” (the bedroom) was 

pure in design, why the “Kütüphane” (the library) was designed large in 

size and why the garden is designed carefully. In short, the daily life will 

be animated in his mind. After a truly interpretation, he will be convinced 

of conserving this building because of having indispensible traces of 

those days and the owner. In other words, he will not see the building 

only as a historical residence anymore, but a cultural heritage that tells 

the hardness of the days of foundation of Turkish Republic, the radical 

novelties of revolutions, the socio-economic conditions of those days and 

its reflections to the public. As an example, the addition of library which is 

called as “Siyah Salon” (the Black Hall) shows the architectural transition 

from traditional approach to modern approach. The first one is designed 

in 1924 by Mimar Vedad Tek and the latter in 1926 by Selahattin Refik, 

just two years later. Also, the “Pembe Köşk” (the present residence of the 

president) which is built in 1932, shows the direction where the Turkish 

architecture is led. 

As a methodological conclusion, it is seen in this study that to 

achieve such a succesful presentation in VE, the inputs, -the main aim of 
the presentation, the quantites and qualities of data, the target 

audience and the publishment medium where the presentation can 
be performed-, should be carefully decided and proper solutions both in 

content and technique should be performed in VE.  This means, 

although the presentation is based on technical and technological 
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applications,  a carefully-planned sub-structure should be designed at the 

beginning of the project. This can be achieved by being able to reach as 

much information as the heritage can have, and classify and evaluate 

them exactly.  

Since such a system takes its origins from commercial computer 

games, there can be some examples which focus on only commercial 

aims. These attempts should be strictly prevented. However, it should 

also be noted that for museums, such studies can be used as a financial 

source. As a result, under these conditions, the concepts which are two 

important responsibility of conservation policy, authenticity and 

accuracy, should be always the main inputs for the presentations. At the 

same time, the visual quality of the production should be kept at the 

highest level without abandoning the scientific manner and becoming just 

artistic. The information which is exactly scientific and the information 

which is speculative should be definetly differentiated in presentation by 

different emphasis by distinctive solutions. The producer has no rights to 

mislead or misinform the audience, so the presentation is to be prepared 

depending on the criticism of the scholars who have sufficient scientific 

knowledge on cultural heritage.  

Nevertheless, there are some insufficiencies of the study due to the 

technical restrictions, both in hardware and author’s capabilities. The 

author just points out the main scheme of the process with respect to 

conservational manner. As a result, the steps that are followed during the 

preparation of this study should be done by their own specialists for a 

more succesful and qualified presentation. This is a natural result of an 

interdiciplinary work flow. For example, as done in this study –using the 

survey drawings as “blueprints”- , a more talented modeler can create the 

digital model more professionally. The physics of the game and its 

artificial intelligence can be integrated by a program author for such a 

production. On top of this, the internet pages can also be designed much 

better graphically. However, the conservational approach defined by the 
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author in this study should also be taken into consideration. For 

architectural heritages like the case study building of this thesis, a 

conservation architect is the most suitable scholar as the leader of the 

project team. However, the leadership should change depending on the 

heritage’s characteristics, for example, the leadership of an archaelog for 

an archaeological site or the leadership of an art-historer for a statue. 

Although it is argued that the study would satisfy the aim of the 

presentation in conservational dimension, it can be tested with a 

questionnare applied on audiences whether it is succesful or not for a 

more accurate interpretation. Based on these results, necessary changes 

can be done easily because of being a flexible technique without 

alterations of main criterias of conservational approach. 

Conclusively, in the future it is definite that, with the development of 

hardware and software, these kinds of presentations will be prepared 

more easily and the number and graphical quality of the examples will 

probably increase. Therefore, such specialised presentations will be 

developed to transfer the necessary data in an organized manner, 

preventing audiences to be lost in huge amounts of complex data and the 

conservation policy will search more qulified ways in VE to achieve the 

goal of the responsibility of enhancing of public awareness.  
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