[ Downloaded from jra-tabriziaw.ir on 2028-03-23 ]

[ DOR: 20.1001.1.24764647.1399.6.2.9.5]

[ DOI: 10.52547/jra.6.2.57 ]

Journal of Research on Archaeometry, 2020; 6(2):57-73
Journal of Research on

Archaeometry

e el vl DOI: 10.52547 /jra.6.2.57 URL: http:/ /jra-tabriziaw.ir/

Original Paper

The Application of Photogrammetry in Documentation @

CrossMark

of Inscriptions on Historical Monuments; New
Photogrammetry Project in Allah Allah Dome in Sheikh Safi
Al-Din Shrine Complex

Mohammad Farsimadan'*, Karim Hajizadeh Bastani’, Habib Shahbazi Shiran®, Mohammad
Alizadeh Sola*

"' PhD Candidate in Islamic Archaeology, University of Mohaghegh Ardabili, Ardabil, IRAN
2 Associate Professor in Archaeology, University of Mohaghegh Ardabili, Ardabil, IRAN
3 Asistant Professor in Archaeology, University of Mohaghegh Ardabili, Ardabil, IRAN
* PhD in Archaeology, University of Mohaghegh Ardabili, Ardabil, IRAN

Received: 09/24/2020 Accepted: 12/20/2020

Abstract

Among all the elements and decorations of historical monuments, Calligraphy could be named as
one of the most important findings. Elegancy of early Islamic scripts, because of the nature of their
letters’ shapes and their ability to be used in different contexts, propelled them from an aesthetic
position to a practical one. After many centuries when a lot of their samples are available on every
Islamic monument, they have the both aesthetic and practical values; their values are based on the
information that they provide. Despite the importance of the last factor, there are a lot of problems
for studying them that the most important one is the lack of sufficient amount of pictures of
epigraphs.

Keywords: Photogrammetry, Documentation, Historical epigraphs, Sheikh Safi Al-Din Shrine,
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Introduction

In this study, it is tried to use the photogrammetry in documentation of epigraphs of Allah Allah
dome in the Sheikh Safi al-din shrine as a new method for documenting epigraphs in historical
monuments with the least needed equipment, lowest needed time and cost in comparison to
traditional methods. Photogrammetry is the science of taking digital photos and making 3D models
with high accuracy and high detailed textures out of them in shortest time with lowest cost.
Choosing Allah Allah dome, especially its cylindrical inscription at the base of the dome, as our case
study shows abilities of close-range photogrammetry for documenting of epigraphs in the clearest
way. First of all, there is an inscription fifteen meters above the ground that makes it impossible to
reach without scaffold or lift which makes it time consuming and expensive to do the relevé.
Secondly, because of the cylindrical shape of the building the highest epigraph turns around it and
makes it impossible to be documented with four or even eight photos while it provides sufficient
information for more studies. But in contrast, with application of photogrammetry all the epigraphs

are shown in a single non-perspective high resolution image.
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Materials and Methods

Current documentation methods of epigraphs are just a simple recording of the content and taking
few pics of them while some of them provide a hand drawn relevé from the epigraphs which
despite the fact that it is an expensive and time consuming process, it is not possible to provide
sufficient information for some studies. Long epigraphs, being in high position, bad weather
condition for doing the relevé and many other problems cause difficulties in providing enough
information. So, creating a 3D model with high resolution texture helps us to study all the elements
of a building with more ease.

Creating a 3D model starts with taking the numerous photos of the object in a pre-planned
manner. In Fig.3 you can find the plan of taking photos for this study. As it is obvious, different
photography paths have been chosen to satisfy different needs of software for reaching to a whole
and detailed model. Paths should be chosen based on the size of the object and the available space
around it, which is a real concern about historical monuments as they usually have been built in a
cramped way. As it’s so important in this study to reach to a high detailed model, every
photography path has been done three times and every time with a specific focal length. First time a
15 mm focal length which is aimed to make the software have a better understanding of whole
form of the object. Second time with a 70 mm focal length which is aimed for making a logical
connection between first and third series of photos. Finally, the third time with a 140 mm focal
length which is aimed to record as much as detail that is possible for reaching to a high — quality

texture at the last step of the model making process.

Discussion

There is a variety software for making 3D models by photogrammetry and for editing images, but
our choice for this study is Reality Capture and for image editing, the Photoshop was elected. Now,
it is time to align all the taken photos in the software. If the photos have been chosen by a good
strategy with an accepted overlap, the software will be able to create a very simple model made out
of points. Then, if everything is good, it is time for making a high-density cloud point. At the next
stage and when the cloud point is ready, there may be some distortion that should be corrected
manually. After that, the software can produce a high detailed solid model and apply the texture on
it. For flat inscriptions, it would be time to get a non-perspective render from the model and
everything is finished; but in this study and because of the cylindrical shape of the epigraph, a
simple render will not be sufficient. So, it is needed to render it from different by turning round of
it. So, there will be many images that only a little portion at the middle of them is what we want.
Finally, and by using Adobe Photoshop, all intended portions of images will be cut and form a
single non-perspective image. Although our priority is the cylindrical epigraph, but non-perspective
images of other epigraphs on Allah Allah dome is provided at the end of the article. It is also
important to mention that the contents of all inscriptions are reflected as the same as what is

written on the building and nothing has been changed .

Conclusion

As it has been discussed before, traditional documentation techniques of epigraphs and inscriptions
had always had a wide range of difficulties and incapability such as expensive and time the
consuming process of documentation to limitations on providing sufficient pictures of epigraphs.
These problems have led to different results such as preventing other scholars from more detailed
studies based on the documentation or at the worst situation it made epigraph documentation a
hard process so just few monuments have studied on that way. It is the reason that why today we
have so little information about epigraphs on monuments, especially the remote ones, which
doesn’t have proper maintenance budgets. However, using photogrammetry in documentation of
epigraphs can cover most of the mentioned problems. This method is able to provide a whole non-
perspective image of every epigraph. On the other hand, when documentation through a relevé
work should be done by using a lot of workforce, photogrammetry for epigraphs can be done by
one person equipped with a DSLR camera and a high-tech computer, which makes it much cheaper
in cost and time compatred to those old methods.
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Fig; 6: Non-perspective rendered image of circular inscription and usable portion of it
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Fig; 7: Final processed image of the circular inscription of Allah Allah dome
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