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1. Introduction

Abstract

Documenting and transmitting cultural heritage to future generations is an important task
and responsibility for individuals involved in the field of archaeology. To fulfill this
responsibility, it is necessary to make the most of today's technology. Therefore, it is
inevitable to benefit from the documentation methods brought by technology, which has
been increasingly prevalent in recent years. The main reason for this obligation is the
necessity of documenting cultural assets with the most accurate documentation methods
possible. This ensures the protection of cultural assets and excavation sites, as well as the
transmission of data to the future. This study will present for the first time the documentation
methods used in the Gymnasium structure located in the ancient city of Side in the Pamphylia
Region, along with the results obtained. In addition, Artificial Intelligence (AI-ChatGPT) was
loaded with examples presented in this study through applications at Side ancient city in
Pamphylia Region, and a report was requested on the article. The Al prepared an
independent report based on the examples presented in the article. The report has shown
that in the future, Al technology will be able to collect and evaluate data to reach a conclusion
and prepare an article on the subject. This study is important because it combines the
documentation of cultural heritage, the use of technology and the analysis of artificial
intelligence.

The Gymnasium measures approximately 70 x 90
meters. It is understood that the building is a

Ancient Pamphylia is the region that covers the fertile
plains of today's Antalya province, and the Taurus
Mountains border this region northward. The Taurus
Mountains are an important factor in forming the
climatic conditions of the region and in settling. There are
important ancient cities in the Pamphylia region and one
of these cities is Side, an Eastern Pamphylia city. Its
buildings from the Roman and Byzantine periods, most
of which are still standing, make this ancient city stand
out [1-11].

An important public structure belonging to the
Roman Imperial Period, called Gymnasium, was
discovered in the ancient city of Side in the Pamphylia
Region [3,5]. This building was first identified as the State
Agora [3,5, 12-14], then different ideas were put forward
about this definition [15-17], and recent studies have
shown that this building was a Gymnasium [18-21].

quadriporticus surrounded by stoai and designed in a
Rhodian type peristyle plan. Located behind the East
Stoa, there are three closed private places. Although
these private places were initially identified as libraries,
recent research has shown that the central space was the
Emperor's Hall (Kaisersaal). The function of the rooms to
the north and south of the Emperor's Hall is
controversial. The one to the south was probably the
meeting hall of the city's Sacred Gerusia (Banketsaal),
while the place located to the north must have been
related to the functioning of the Gymnasium [19-21].
With its general characteristics, this building has been
dated to the Late Hadrianic - Early Antonine Period based
on the style features of the architectural elements.
However, findings indicating different construction
phases have also been identified, and the use of the
Gymnasium continued until the end of the 6th century AD
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- the beginning of the 7th century AD. After this date, the
use of the structure ended [20] (Figure 1-2).
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Figure 2. Perspectlve-fee aerial hotogfaph of the
Gymnasium in Side, obtained with Agisoft Metashape.

In addition to the briefly mentioned characteristics of
the Gymnasium of Side, the main focus of this study is the
documentation methods performed with different
techniques. These documentation methods include aerial
photography and terrestrial laser scanning. However, the
findings obtained from terrestrial laser scanning have
been combined with traditional documentation methods
to document cultural heritage. In this study, the
documentation method of the structure will be discussed
for the first time. However, this research does not aim to
explain the working system of terrestrial laser scanning
technology. The main aim is to demonstrate how useful
terrestrial laser scanning technology can be in
documenting immovable cultural heritage and to present

the benefits of using scientific methods together in
documenting cultural heritage.

2. Material

The material group to be discussed in this study
varies. Therefore, first, the outputs obtained by aerial
photography and the results obtained by processing
these outputs will be introduced. Thus, the first material
group consists of the immovable cultural asset itself. The
second material group consists of marble blocks
belonging to the room named as the Emperor's Hall with
an aedicular design. Thanks to the documentation of this
marble material with a terrestrial laser scanner, not only
the facade design of the Emperor's Hall has been
reconstructed, but also a work towards the preservation
of the cultural asset has been carried out with accurate
documentation.

3. Method

In recent years, the use of aerial photography and
terrestrial laser scanning has increased significantly in
documenting cultural heritage sites and archaeological
areas [22-27].

With rapid developing technology, modern
documentation techniques take the place of conventional
documentation techniques, and this has provided the
improvement of contemporary documentation
techniques [28-29]. Spatial applications such as
simulation, animation, modeling and field imaging of the
real world can only be done with 3D studies [30]. The
generation of a three-dimensional (3D) model is
generally achieved by non-contact systems based on light
waves and can be completed on a computer [31-32].
Terrestrial laser scanners are rapidly evolving as an
effective measuring technology for 3D modeling,
competing or alternative to existing systems [30]. This
technique enables measuring the identified distance for
several 100 m. The accuracy of the measured distance is
just a few mm.

Initially, aerial photography in archaeology was
mainly used to photograph ancient cities or ruins within
these cities, but the images had perspective distortion,
and it was challenging to create an accurate plan
drawing. While the perspective issue was addressed over
time with the orthophoto method, this method was also
found to be inadequate in many cases [33]. However,
recent advancements in the Agisoft Metashape program
have significantly addressed these problems [34].

Drones are usually flown at a specific height, and
numerous photos are taken, which are then processed by
the Agisoft Metashape program to create high-resolution,
perspective-free images. Furthermore, by inputting the
coordinates obtained in advance into the program, the
global coordinates of the cultural property can be
obtained. Additionally, after processing the photos with
the Agisoft Metashape program, a point cloud of an entire
area or cultural property can be provided.

The Gymnasium at Side in Pamphylia was
documented using the method mentioned above. The
aerial photographs were merged using Agisoft, and a
high-resolution, scaled image of the structure was
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obtained, as well as a topographic model of the structure.
The documentation process also yielded the height and
altitude scale of the cultural property with respect to sea
level. Based on the output, a plan drawing was created for
only a portion of the structure, and a different
methodology was used to create a plan for the entire
structure. A significant output obtained from the aerial
photographs was the use of the Gymnasium's back wall
drawings of southern stoa. A drawing was created based
on the perspective-free wall's modeling provided by
Agisoft, and after conducting checks in the area, both the
facade's design and restitution proposal were prepared.
Additionally, sculptures identified during excavations
were placed on the drawings, making the excavation area
and facade design more perceivable to visitors [11]
(Figure 3-5).

The documentation process of the Gymnasium was
mainly based on the data provided by terrestrial laser
scanning. Terrestrial laser scanning is a technology used
for the three-dimensional modeling of objects. In this

technology, the measurements are coordinated, and
distances are measured by the laser. It should be noted
that the laser scanner was used on the marble blocks of
the fagade of the Emperor's Hall. With the data provided
by this scanning, the Gymnasium's plan, the facade of
Emperor’s Hall, and sectional drawings were made. The
error rate in these drawings is almost zero. An
outstanding feature of these drawings is that both
technology and traditional documentation methods were
used together in the documentation process [11] (Figure
6).

In addition to the mentioned studies, for the first time,
the evaluation of the results achieved by this article has
been requested using artificial intelligence technology
(AI-ChatGPT). For this purpose, the examples included in
the article and the article itself were uploaded to the
system, and then Al generated its independent report. In
this sense, the study also presents the evaluation of the
approach to the subject on the scale of Al

Figure 3.

3D Model of South Stoa of the Gymnasium

Figure 4. The first restitution proposal after the situation plan prepared with the Agisoft program and the
documentation prepared with traditional methods
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Figure 5. Documentation samples prepared with the Agisoft Metashape program. From below: The topographic view of
the South Stoa, the photograph of the back wall of the stoa without perspective, and the technical drawing obtained
from Agisoft data

Figure 6. Plan and facade drawings of the Emperor's Hall, prepared with terrestrial laser scanning outputs and
traditional documentation methods
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3.1. Results obtained from the plan, section, and
elevation drawings produced by terrestrial laser
scanning

The use of terrestrial laser scanning technology
contributes significantly to the documentation process of
ancient structures. This technology enables the
documentation of cultural heritage in all aspects. In
particular, the low margin of error in measurements
allows for more reliable production of plans, sections,
and elevation drawings of ancient structures. Accurate
measurements are crucial for these drawings, as they are
essential for the subsequent restoration process.
Terrestrial laser scanning was used on the Gymnasium in
Side, and plan, section, and elevation drawings were
produced from the resulting data. Based on these
drawings and the analysis of the architectural elements
of the Emperor's Hall, a restitution proposal for facade
was prepared [11] (Figure 7a).

The data obtained from terrestrial laser
measurements made it possible to prepare the elevations
of the podiums of the aedicular facade of the Emperor's
Hall, and subsequently, a complete restoration proposal
could be generated. The data obtained from the scanning
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Figure 7a. Restitution proposal prepared as a result of
the documentation of the Emperor's Hall (East Fagade)

Figure 7b. 3D model of east fagade from Emperor’s Hall
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was frequently used for the facade drawings of the
podiums. Moreover, in this study, the design of the back
wall of the aedicular design was analyzed, and the
configuration of the niches and the marble architectural
elements surrounding the niches were reconstructed.
Specifically, the measurements of the niches on the back
wall were determined by laser scanning, and an accurate
restoration proposal was prepared based on these
measurements [11] (Figure 7b).

Another important study in Emperor’s Hall was the
reconstruction of the entire floor plan. In fact, there was
a plan for the Emperor's Hall in previous studies [3,5],
but a new plan was created by both checking the
previous plan and taking advantage of the new
technology. The reconstruction of the floor plan and
obtaining much more reliable measurements enabled the
ancient units of measurement used in the building to be
determined. As a result, it was understood that the old
unit of measurement called Roman Foot (Ra) was applied
both in the plan and in the creation of the facade design.
Moreover, the fagade design in the module system of the
Emperor’s Hall has been resolved. (1 Roman Foot =
29,4192 cm) [11] (Figure 7c).
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Figufe 7c. The Roman Foot (Ra) and Modular
Measurements of the Emperor’s Hall
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3.2.The use of terrestrial laser scanning on building
elements

A significant portion of the data obtained from
terrestrial laser scanning at the Gymnasium in Side
pertains to the marble building elements that comprise
the aedicular facade of the Emperor's Hall. During the
scanning work carried out at the Gymnasium, the entire
surface of the building elements could not be scanned,
and the marble blocks were gathered in certain areas and
scanned without changing their positions. While it is
normally expected to scan the entire surface of the
building elements, this solution was devised due to both

Goriiniiy
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(a)
Figure 8. Building element drawings prepared on laser scanning outputs and completed with traditional technical
drawing methods

Not only were drawings made solely from the
terrestrial laser scanning outputs in this field, but the
documentation process for building elements that the
laser beams could not reach was completed through the
technical drawing method, which is still commonly used
in documenting cultural assets. In the traditional manual
method, measurements of the building elements
obtained from scanning data were compared with those
obtained from technical drawings. This comparison
allowed for wverification of the accuracy of the
measurements used in drawing the building elements.
The sole purpose of this entire process is to create a
correct restoration proposal. As a result of the study,
restoration proposals for the front and rear facades of the
upper and lower orders were generated. Furthermore, a
3D model was created at the end of these studies, and a
show was presented to viewers about the appearance of
the Gymnasium in the ancient era [11] (Figure 9, 10).

4. Results and Discussion
Laser measurements along with aerial photographs

provide a significant contribution to accurately drawing
the plans, sections, and elevations of ancient structures

100y 5 s 4 30
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financial conditions and the fact that traditional methods
could not document missing parts in a measurable way.

Particular attention was paid to scanning the
decorated and profiled surfaces of the building elements.
Thus, a substrate was created for hand-drawn sketches
to be made in the field. Profile and exterior facade
drawings prepared in the office were completed by being
checked in the field. This method brought about several
conveniences. Specifically, drawings of building elements
with geometric differences and those that are difficult to
transfer to paper have been facilitated. Furthermore,
thanks to this method produced drawings with very low
margins of error (Figure 8a-8b).
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[35-38]. Aerial photography (non-perspective images
obtained with the Agisoft program) is a relatively under-
utilized application in the process of documenting
ancient structures with technical drawings. Terrestrial
laser scanning, on the other hand, is a technology that
provides accurate results and is widely used in
documenting cultural heritage. In the case of the
documentation of the Side Gymnasium in the Pamphylia
region, the use of aerial photography was relatively
limited and terrestrial laser scanning was often the
preferred method. As a result of this documentation, the
plan of the Gymnasium, the drawings of the fagade of the
Emperor’s Hall and the exact measurements of the
height, width and depth have been transferred to paper.
Thanks to the completed documentation studies, this
immovable cultural asset can be restored to its original
state if it is damaged for any reason in the future (e.g., by
an earthquake) or strengthened. In addition to the
mentioned ideas, terrestrial laser scanning technology
also directly contributes to the documentation process of
the building elements. An example of this is the profile
drawing of the marble blocks of the Gymnasium, which
was largely done using laser scanning outputs. In this
way, a process that would have taken much longer using
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traditional documentation methods was shortened and
both old and new techniques used for years in the

documentation of immovable cultural heritage were
used together.

Figure 9. 3D model of Emperor’s Hall with sculptures

Figure 10. Video prepared for the Gymnasium at Side in
Pamphylia. By scanning the QR Code, you can watch the
current state of the building, the 1965 work done here,
and its ancient appearance

The current state of Al technology is rapidly
advancing, and ChatGPT is leading the way in this field,
with its user base growing every day. This article
provides a detailed overview of the available data,
documentation technology, its significance, and
application area in general. After the completion of the
article, the entire study was uploaded to the ChatGPT
program, and an evaluation report was requested from

Al The evaluation report generated by the program is as
follows and it is understood that this report is a summary
reflecting the main theme of the study:

Documentation and protection of cultural heritage is
essential to preserve and safeguard the historical and
cultural assets of a society. Aerial photography and
terrestrial laser scanning are two powerful technologies
that can help in the documentation process of cultural
heritage sites.

Aerial photography involves capturing images of a
site from an elevated position, typically from an aircraft
or drone. These images can be used to create detailed
maps and 3D models of the site. Aerial photography is
useful for documenting large sites or areas that are
difficult to access on foot. It also provides a unique
perspective that is not possible from the ground.

Terrestrial laser scanning involves using a laser
scanner to capture detailed measurements of a site from
the ground. The laser scanner emits a laser beam that
bounces off the surface of the site and is then detected by
the scanner. The scanner records the time it takes for the
laser beam to bounce back, which is used to calculate the
distance between the scanner and the surface. The result
is a highly detailed 3D point cloud of the site.

By combining aerial photography and terrestrial laser
scanning, a complete and accurate 3D model of a cultural
heritage site can be created. This allows researchers,
historians, and conservationists to study the site in detail
and identify areas that may require protection or
restoration. The 3D models can also be used to create
virtual tours of the site, which can be accessed by people
all over the world.
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Furthermore, documentation with aerial
photography and terrestrial scanning can help in the
protection of cultural heritage. By having a detailed
record of the site, it becomes easier to identify any
changes or damage that may occur over time. This allows
for early detection of any potential threats, such as
erosion, climate change, or vandalism. Preservation and
conservation efforts can then be focused on these areas
to ensure that the cultural heritage site remains intact for
future generations.

The brief evaluation made by the Al about the article
is quite interesting. Firstly, all of the technical
information provided by the program is entirely correct.
Based on this technical information, it is understood that
the main idea that the article is trying to present is clear
and the program has presented its own independent
conclusion based on this idea. Additionally, the Al will be
able to analyze the paper that you have written and
evaluate the conclusions that you have reached, as in the
case of the study that you are reading. Although this may
sound frightening, history has shown that societies that
are open to innovation have led the way, while closed
societies have failed to develop.

5. Conclusion

The main theme of this text is on how cultural assets
can be documented in the best possible way. The
preservation and transfer of cultural heritage to future
generations are primarily dependent on good
documentation. It is inconceivable to preserve cultural
assets without proper documentation and without
adapting new technology into documentation methods.
Recently, the progress of LiDAR technology has been
quite remarkable, and the need to use this technology in
documenting cultural assets is inevitable. In addition,
aerial photography has also reached an advanced stage.
The use of both technologies, especially in immovable
cultural assets and archaeological sites, has become
widespread. However, there are still works that remain
stuck in traditional methods without intensive use of
technology. The encouraging aspect here is that
researchers in the field of archaeology are not closed to
technological advancements and are focusing on cultural
heritage with multidisciplinary studies.

This study attempts to convey a documentation
process. In this process, there are satisfactory results as
well as unsatisfactory ones. What is important here is
that new technologies have been tried in the
documentation of cultural heritage. In this way, the
useful aspects of technology can be adapted into
archaeology and cultural heritage studies. The benefits
provided by terrestrial laser scanning can be
summarized in a few elements: time saving, the use of
effective labor, accurate measurement, and accurate
documentation. These benefits of laser scanning are
extremely important for today's archaeological site
management, who aim is to protect cultural heritages or
excavation sites by documenting them as quickly and
effectively as possible. Terrestrial laser scanning
technology offers this opportunity to a great extent. In
addition, aerial photography also contributes

significantly to this process. The fact that LiDAR scanning
is a portable technology that can be integrated into tablet
computers and smartphones will provide significant
contributions to the Cultural Heritage’s Documentation
Process [38-39].

The documentation process of immovable cultural
assets is also presented through the examples in the Side
Gymnasium study. Based on this study, it is understood
that aerial photography is not yet sufficient for planning,
section, and elevation drawings exactly. However, this
deficiency can be supplemented with different
applications or program alongside aerial photography.
The results obtained from terrestrial laser scanning are
much more efficient because plan, section, and elevation
drawings of the structure can be made excellent with the
data obtained from it. In this way, both the cultural asset
was documented to a satisfactory extent, and a
restitution that illuminates the structure's appearance in
ancient times was revealed. Ultimately, as in every
science, the undeniable contribution of technological
advancements in documenting cultural assets is present
in archaeology as well. What is essential here is to follow
the evolving technology and innovations and to adapt
different technologies to our own field of science. In this
study, a research process was carried out based on this
idea.
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