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 Since mankind began to adapt to settled life, it has established various settlements. In these 
areas, they have built many structures for accommodation and social activities. Some of these 
structures are still in use today, but most of them are waiting to be underground for various 
natural or unnatural reasons or have been destroyed due to indifference. Survey studies play 
an important role in documenting, protecting and transferring cultural heritages that have 
survived for centuries or that were found during archaeological excavations. The cultural 
heritage handed down to us from past societies must be preserved for the benefit of all. In 
the era of globalization, cultural heritage helps us remember our cultural diversity and its 
understanding fosters mutual respect and renewed dialogue between different cultures. 
Transferring the cultural heritage that has survived from the past to the present to the 
societies that will live after us, without any change in its essence, contributes both to the 
development of a country and to new works to be done. A country's economic growth and 
social progress present both challenges and opportunities for the preservation of cultural 
heritage. In this study, the documentation and survey sample study of Syefeddin Karasungur 
tomb in Konya province was carried out. For the documentation work, a 3D model of the 
building was obtained in terrestrial photogrammetry software with pictures taken from 
various angles. 
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1. Introduction  
 

Cultural Heritage is an expression of lifestyles 
developed by a community, including its traditions, and 
transmitted from generation to generation, including 
practices, places, objects, artistic expressions and values. 
Cultural Heritage is generally expressed as tangible or 
intangible cultural heritage [1-2]. The most important 
examples of tangible cultural heritage are architectural 
works that reflect the life style of a society [3-4]. 

Documentation is the process of collecting and 
recording all information, in both written and visual 
form, obtained during the inspection and repair of a 
historical building, when necessary, especially for the 
purpose of documenting cultural artifacts. 
Documentation allows us to physically preserve a 
cultural object and, more importantly, it allows us to 
understand and infer about the past [5-6]. 
Documentation studies are very important in order to 
transfer the physical effects of the period and the cultural 

environment on the structure to the next generations. In 
addition, it helps to reflect the cultural understanding of 
the period to which the work belongs to today's people 
by documenting the cultural heritages in question [7-9]. 
Cultural heritage provides a great perspective on how 
people look at who they are in the fascinating world. In 
this sense, the importance of documenting cultural 
heritage is increasing day by day [10-12]. 

Documentation and survey studies are the first and 
most important steps in order to preserve the cultural 
heritage and transfer it to future generations in 
accordance with its originality [13-15]. A survey is the 
expression of the current state of the building's interior 
and exterior architecture, original decoration, carrier 
system and building materials with scaled drawings in 
order to closely examine and document the urban texture 
or archaeological remains of a building, to evaluate it in 
terms of architectural history, and to prepare restoration 
projects [16-18]. 
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Today, documentation of cultural assets is done 
quickly and reliably with the photogrammetry technique 
[19-21]. With the digital photogrammetric method, the 
documentation, presentation, protection of historical 
buildings, and the detection of deteriorations that may 
occur in the works during and after the restoration works 
can be determined by the conservation experts [22-24]. 
Another important advantage of photogrammetry is that 
it allows 3D representation of objects by modeling them 
in accordance with their originals [25-26]. 

With this study, the use of Photogrammetry in 
Engineering and Architectural studies will increase its 
effectiveness in current application areas in parallel with 
the developments in science and technology, as well as 
provide application opportunities in many other areas. In 
addition, a survey and 3D modeling of the Historic Dome 
was carried out with millimeter-precision measurements 
and terrestrial photogrammetry technique, which can 
serve as a basis for architecture, restoration, restitution, 
documentation and registration of historical 
monuments. 

 

2. Method 
 

2.1. Seyfeddin Karasungur Shrine 
 

Emir Seyfettin Karasungur is the contemporary of 
Hz. Mevlana. His exact date of birth and death is 
unknown. He is the brother of Celaleddin Karatay, who 
lived in the 1200s during the Seljuk period and gave his 
name to the Karatay District. 

Seyfeddin Karasungur established a madrasah on 
the site of his tomb in the current Çiftemerdiven District 
and was its patron for years. After the madrasa was 
demolished, it was built on the site of the current 
Karasungur Tomb. The date of his death, the architect of 
the tomb and the date of its construction are not known 
exactly. 

The tomb is located in the center of Konya, at 
37.874937° North latitude, 32.495539° East longitude, in 
Çifte Merdiven neighborhood. It is on an octagonal base, 
has an octagonal body and two floors, and is covered with 
a dome from the inside and a pyramidal cone from the 
outside. The main entrance door of the tomb is located on 
the east side, but this door has been canceled today and 
a new door and a window on the door has been opened 
on the west side. The main door, placed in a deep niche 
with a pointed arch, is limited by a high rectangular 
frame. The upper floor, which has an octagonal plan, is 
covered with a dome crossed with squinches. On the 
upper part of each façade, there is a thin and long 
rectangular window. There is a coffin inside. Today, it is 
not possible to enter the lower floor, which is completely 
underground. Stone, brick and marble were used as 
building materials in the tomb. The original door of the 
tomb is covered with marble. The dome, the cone, the 
skirt of the cone and the corners of the octagon are made 
of bricks. The rectangular panels on each exterior facade 
are covered with cut stone, arches on the windows and 
geometric decorations on the other surfaces are carved 
on the stone surfaces with the scraping technique. In the 
interior, the lower parts of the walls are rubble and the 
upper parts are brick. 

 
 

 
Figure 1. Location map of the study area 
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2.2. Field study  
 

Topcon GPT 7003i total station (Figure 2) 
measuring devices were used for field measurement and 
Nikon D5100 camera was used for photographing. 
 

 
Figure 2. Topcon-gpt-7003i (url-4) 

 
Before the field measurements in the field, the 

locations of the polygon points to be established around 
it were determined and their installation was made on 
the ground in order to measure the cultural heritage to 
be documented. The coordinates of the polygon points 
established in such a way that they can see each other are 
taken in the national coordinate system with the GNSS 
receiver with CORS-TR connection. By making polygon 
balancing with the total station on these polygon points, 
the measurement was continued by providing an 
accuracy of less than 0.5 cm. In addition, the picture of 
the building was taken and the reference points made on 
the building with the total station device were marked on 
the picture. 

The measurement process of the study was 
completed in about an hour. Photographs were taken to 
see all sides of the building. At least 3 photographs have 
been taken from one side, the photographs taken are 
overlapped and have different shooting points. Photo 
shoot was completed in such a way that the focal length 
of the camera was fixed without zooming in. 

 
2.3. Office Work 

 
The values of the reference points made on the 

building in the project area were transferred in ncn 
format from the total station device, shown in Figure 2 
and the properties of which are specified in Table 1. The 
camera used in photographing is shown in Figure 3, and 
the characteristics of the camera are given in Table 2. The 
polygon mesh is given in Figure 4. The data transferred 
from Totalstation was converted into txt format by 
Netcad 5.2 software, and the file was transferred to 
Photomodeler (PM) software and used to balance the 

pictures in a coordinated manner. The parameters of the 
camera were introduced to the PM software and the 
calibration process was carried out. For the calibration 
process, sample template papers were printed in A4 size 
in PM software. 10 photographs of the calibration paper 
were taken. After the calibration process, the balancing 
process was carried out successfully and the drawing 
process was started. 

 
Table 1. Topcon-gpt-7003i features  

Field of view  1 ° 30 × 
min. Focal Distance 1,3 m (4,29 ft.) 

Measuring range 1,5 - 250m (5 - 820 ft.) 
Measurement Display 11 steps 

Laser Class 
Class1 (disntaj measurement) 

Class 2 (Lazer Sign On) 
Battery 4400 mAH 

Maximum uptime 

Including distance 
measurement: Approx. 5 

hours 
Angle measurement only: 

Approx. 10 hours 
Charging Time 4 hours 

 

 
Figure 3. Digital Handheld Camera 

 
Table 2. Properties of the camera 

Weight 226 g 
Turkish Language/ Digital Display Yes/Yes 

Video Record/ Wifi Yes/Yes 
Megapixel 14.2 

Image resolution 4320 x 3240 
Optical/Digital zoom 18x / Yes 

Sensor width 6.16 mm 
Sensor resolution width 4346 piksel 

Pixel pitch 1.42 μm 
Pixel density 49.78 MP / cm² 
Storage type SD/SDHC/ SDXC 
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Figure 4. Polygon mesh 

 
The top view of the drawing made from the stabilized 

photographs made in PM software is given in Figure 4, 
the front view is given in Figure 5, and the side view is 
given in Figure 6. After the drawing was made, the 
surface coating was made, given in Figure 8. In Figure 7, 
there is a height analysis of the building whose 3D model 
is made. The drawing of the main lines of the building in 
PM software has been completed with high precision. 
 

 
Figure 5. a) Front view of the tomb drawn in PM 
software, b) Side view of the tomb drawn in PM 

software c) Top view of the tomb drawn in PM software 
 
 

 
Figure 8. The height analysis of the tomb, which was 

drawn in PM software 
 

 
Figure 9. Surface coated view of the tomb drawn in PM 

software 
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Figure 10. Surface coated and picture dressed view of 

the tomb drawn in PM software 
 

 

3. Conclusion  
 

Terrestrial photogrammetry technique, which is the 
most effective method in documenting historical 
artifacts, is superior to classical methods in terms of time, 
cost and accuracy. The fact that field data can be collected 
with a simple handheld camera and that classical 
surveying techniques are supportive play a major role in 
the preference of this method. With the 3D model we 
created from the data obtained by this method used in 
the documentation of Seyfeddin Karasungur Cupola, 
every detail of the structure was drawn in its real size. 
Then, these drawings were covered with the help of 
photographs taken in the field, and the real image of the 
surface was obtained as a 3D model. Extremely sensitive 
measurements can be made on the model of the work and 
it can be easily used in restoration projects. 
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