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Abstract 
This paper aims to define the possibilities of different methods for surveying historic buildings (such as 
the usage of photo-based software for photogrammetry) to obtain more accurate survey data within the 
curriculum of an urban conservation studio. Also, it emphasizes on the necessity in enhancing urban 
conservation curriculum toward applying advanced technologies.
For this purpose, historic buildings surveyed during the 2019-2020 Spring Semester conservation studio 
in the Architectural Preservation-Restoration Graduate Program at FSMVU (Fatih Sultan Mehmet 
Vakıf University, Istanbul) in one of the historic neighborhoods in Istanbul, with the application of 3D 
technologies are examined. Particularly, the semestral study conducted at Beykoz, which is a fairly 
suburban area of Istanbul, was taken as a case study. The neighborhood contained examples of civil 
architecture in forms of both wooden and masonry construction and monuments, different in scale 
and character. For the educational issues, which are going to be discussed in this paper, two street 
silhouettes were chosen that were prepared through a photogrammetric model. The paper will try to 
present the usage of the software to obtain a photo-based model and advantages of this method within 
the curriculum of an architectural conservation-preservation studio. 
Keywords: conservation survey methods, preservation-conservation studio, photogrammetry, new 
technologies, education, photo-based model, terrestrial laser-scanning.

Introduction
On-site documenting in the field of preservation of architectural heritage always starts with basic 
and common goals to provide comprehensive documentation with as much as possible accuracy and 
details. The collected data is particularly important for understanding the historic sites and structures, 
changes over time and it is one of the key productions on which the future interventions will rely on. 
Therefore it requires much knowledge and experience on how to make a survey, what kind of data to 
collect, etc. Principally the same methodology has been used for the analyses over the years, while the 
tools applied have been upgraded from the traditional way of measuring toward 3D/4D technologies. 
“Documentation of architectural and archaeological sites and monuments is an activity that requires the capture 
of information from different sources. Metric information is mandatory as the basis for documentation, information 
management, archiving, analysis, monitoring, and dissemination activities, among others. In highly weathered 
environments, accurate 3D models are required for multi-temporal analysis over time in 4D, altogether with 
imagery.” (1) 

Similarly, the teaching processes at universities are oriented towards practicing with both tools 
(traditional and advanced ones). Still, more encouragement is needed for teaching and usage of the 
advanced tools. This necessity requires a solid background in the field from the teaching staff and 
availability and integration of more courses focused on the usage of the 3D and 4D software and 
tools. Therefore, the conservation studios at universities are to be upgraded and their curricula to be 
enhanced toward fully preparing their graduates for future processes at a more advanced level.
Today available technology depends on the usage of multiple tools (eg. photo-camera, aerial drone, 3D 
lasers) and software for processing data which varies (according to the producer and also according 
to the selected method). Thus, 3D laser scanning depends on the usage of data processing via a point 
cloud created through terrestrial laser scanning while photogrammetric documentation is solid 
ground for obtaining a 3D model for which the point cloud is created from photo-based software such 
as Agisoft, or Metashape. 
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“Scholars, researchers, and curators increasingly turn to the tools of triangulation-based laser scanners, time 
of flight or phase-based laser scanners, and digital photogrammetry, for recording and analysis of the shape and 
geometry of monuments, archaeological finds, and artwork.” (2)

In the Conservation Studio at Fatih Sultan Mehmet Vakıf University in Istanbul, graduate students in the 
Program of Architectural Preservation-Restoration are using various different types of documentation as 
a  combination of all the available tools. 
This paper focuses on urban conservation studio in the 2019-2020 Spring Semester in which a survey 
for documentation was carried out at the historic neighborhood of Beykoz in Istanbul. The dense urban 
fabric at Beykoz is usually comprised of 2-3-floor structures and narrow streets. This paper will present 
part of the survey for the study area which is related to the usage of new technologies. This includes the 
detailed drawings of silhouettes for two streets chosen as a case-study on which most of the authentic 
architectural characters of the neighborhood could come to our day.
This paper will try to present the importance of the proper documentation for the evaluation of the 
results of processed data with the usage of new technologies for identifying the basic characteristics of 
a selected site. A further step is to compare the results and to distinguish advantages and disadvantages 
while at the same time taking into account the attitudes of students towards different survey methods 
through a questionnaire. 

2. Conservation Studio at FSMVU

2.1. Semestral Task – Case studies
Conservation studio at FSMVU is organized as a 4-hour studio during 14 weeks in which students work 
divided into several groups. According to the site analyses prepared, several street facades with an 
evident level of integrity and authenticity are selected to work in detail. The students prepare street 
silhouettes for the selected streets on which they will develop proposals of interventions for their 
preservation. 
The following street silhouettes were prepared by one student-groups who worked at Beykoz.  For this 
particular area, the photogrammetry method was applied using a photo-based model prepared from 
photographs by Agisoft software.   

2.1.1. Beykoz site brief overview
Beykoz is a Bosphorus village in Istanbul, on the northern coastline of the Anatolian side, between 
Paşabahçe and Anadolu Kavağı neighborhoods. It is surrounded by the Bosphorus on the west, the 
Black Sea on the north, Şile district on the east and Üsküdar and Ümraniye districts on the south. The 
settlement has an organic fabric in harmony with the topography. Forest and woodlands cover a large 
area in the settlement. 
The coastal road that runs parallel to the topography intersects with the roads that cut it upright. The 
organic form of the settlement and the roughness of the land create cul-de-sacs and streets with stairs.
The architecture in the settlement, which has expanded since the Ottoman era, started with the 
construction of mansions and wooden houses. The mansions were built as detached structures with 
large gardens, as well as in adjacent order. Traditional dwellings in the area usually consist of two, three 
or four-story wooden or masonry buildings. In areas with no slope, building entrances open to streets. 
In areas with elevation difference, there is a courtyard or gardens where the basement floors under 
the road level are opened. In some buildings, the entrance doors to the buildings can be reached by 
descending stairs from the road level. (3)
Beykoz was a good example to present the cultural and architectural richness of the Ottoman 
suburban settlement/Bosphorus village for centuries. The settlement took its present form in the 
second half of the 20th century. Today it is in danger of losing its cultural and architectural richness 
caused by new inappropriate interventions. 
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Buildings block no. 456 facing Meydan Street in the study area
The silhouette on one end begins with the Hacı Alibey Camii, which is a single-minaret mosque with a 
courtyard. Next to its courtyard, there are five structures in adjacent order.  The mosque consists of 3 
floors: the top floor is a wooden carcass above the two masonry floors. There are two entrances and two 
shops opening to the street. The next structure by the mosque’s courtyard is a twin wooden structure on 
a masonry basement. The next two structures are reinforced concrete structures one of which consists 
of three floors above the ground floor and the next structure has one floor above the ground floor. The 
following two buildings are wooden carcass structures.

Fig.1. Buildings block number 456 facing Meydan Street

Buildings block no. 459 facing Meydan Street in the study area 
The building on the corner (from the left side), is a detached masonry structure with a garden. It has a 
basement and a ground floor. The next two structures are semi-detached. The following buildings are 
examples of reconstructed buildings with reinforced concrete structural systems with a basement, a 
ground, and a first floor. The following structure has a wooden carcass system with a ground floor and 
a first floor. The next adjacent building is a one-story building above the ground floor with the reinforced 
concrete structural system. The building on the corner (right side) is a detached reinforced concrete 
structure with a basement, ground, and a first floor.   
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Fig.2.Buildings block facing Meydan Street in the study area

3. Results and discussion 

3.1.Results of the facade documentation:
It is indicative that the application of new technologies such as a photo-based model provides less 
time spent on-site. Students can record all the elements which are important for understanding the 
urban context. It was important to record form, details, materials, and volumes.  Patterns of traditional 
materials are also important to be presented properly. This can be obtained from the orthographic photo 
with much accuracy. 
Particularly the buildings in the recorded building blocks have double, triple, quadruple, and octonary 
facade patterns. Authentic facades usually had bay windows with rectangular openings and guillotine 
wooden joinery. 
In some structures, windows have been enlarged. On the facades, staining due to weathering is seen 
occasionally. The visual effects of the whole facade line are endangered by the inappropriate elements of 
air-conditioning units, cables, antennas, cement plastering, change of joinery from wood to PVC, change 
of tiles from traditional to modern etc. 
To understand the students’ experience during the conservation studio and their abilities and attitudes 
toward using new technologies a questionnaire was conducted, with questions given in table.1.  
According to the results, all students expressed that the application of new technologies was helpful 
with 83% of positive attitudes while 100% of students are willing to learn more about 3D technologies 
in the future. Also, all students consider work with applying 3D technologies is more accurate and 88% 
consider that it makes their work easier. Students’ comments indicated that 3D laser scanning may give 
more precise results while photo-based processing for models is easier and practical for usage.  
Furthermore, the same group of students was asked to give the approximate time needed for scanning 
one street facade with 10 buildings and for processing a photo-based model with Agisoft, according 
to their experience within the study program. Their experience showed that the photo-based model is 
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practical for usage in urban conservation studio which also does not take much of the studio time to be 
used for computer processing and post-production which is particularly needed for the process of the 
giant amounts of data usually obtained from terrestrial laser scanning.

Table 1. Questionnaire for students of FSMVU urban conservation studio about attitudes toward applying new 
technologies during the survey 

1. How did you find usage of 3D laser 
scanning during urban conservation 
studio?   

helpful, confusing not satisfactory,

2. Did it make your work easier yes no
3. Did it help to make your work more 
accurate

yes no

4. How did you find usage of  
photo-based model during urban 
conservation studio

helpful, confusing not satisfactory,

5. What is more useful for the 
conservation studio 3D laser scanning 
or photo processing or equally 
important? 

3D laser scanning  photo processing

6. Are you going to learn more about 
3d technologies in the future? 

yes no

7. why 3D laser scanning is more 
useful for the conservation studio 

faster 
More precise 

results
More practical

8. why a  photo-based model is more 
useful for the conservation studio

faster
More precise 

results
More practical  

Table 2. Comparison of time needed for 3D models by 2 different types of processing

Type of survey 
method

Average time for 10 buildings  
(data collected from each student group) Accuracy

estimated
fieldwork

computer 
processing

Post-production  
(if needed)

Photo-based model 1 – 2 DAYS 1-2 DAYS 5 HOURS – 1 DAY 90%

3D  laser scanning 5 DAYS 3 DAYS 3 DAYS 99%

4. Conclusion
The advantages of applying new technologies for heritage documentation can be summarized as shorter 
time-need for the record, less time-on-site, and more accurate results. However, these technologies 
require skills especially for computer processing and post-production. Currently, there is the availability 
of various working platforms that vary in results and quality. 
However, new technologies cannot provide good results without experience in documentation. For which 
in the studio, the students are trained on the particularities and details of an architectural survey for 
historic structures. Without a solid knowledge of surveying, the new technologies would not have been 
of great help. On the contrary, it would be a waste of time and money to produce low-qualified work with 
high technology. 
The application of new technologies is not a new issue in the field of heritage preservation, while at 
the universities the methods vary as it depends on availability and of knowledge of teaching staff and 



137

www.tiskarstvo.net/printing&design2020PRINTING & DESIGN 2020 ISSN 2718-3777

possible available equipment provided by the university.  At FSMVÜ Faculty of Architecture and Design, 
both terrestrial laser scanning and photo-based modeling methods are available for students. However, 
it is observed that the students are more inclined towards using photo-based software, particularly 
Agisoft, due to less time need and practical usage. 
Finally, it would be beneficial to keep in mind that, very shortly processing data obtained by using new 
technologies will be more needed in professional life not solely as an advantage but as a necessity. 
Therefore, the conservation studios at universities must be prepared to offer to the students more hours 
in forms of courses of practice, workshops, etc. to keep them up-to-date with new developments in 
technology. 
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