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Abstract

Nowadays, the use of fuzzy mathematics and fuzzy logic are increasing in various sciences. Archaeology
is one of the sciences that is less attended with the methods of fuzzy mathematics and fuzzy logic. Due
to the nature of many archaeological data, however, the use of such methods in archaeology can be
beneficial. In this research, it has been tried to explain applications of fuzzy logic and fuzzy mathematics
in archaeology. This research have six sections. In the beginning, history of using fuzzy logic in
archaeology is presented. Then, fuzzy logic is explained, and in section three, necessity of using fuzzy
mathematics and fuzzy logic in archaeology are explained at first and then, situations, parts and
mechanism of using fuzzy mathematics and fuzzy logic in archaeology are explained. Situations are
where the use of fuzzy mathematics and fuzzy logic are useful, including: when the collected
data/documentation/information are imprecise, when the relationships between the variables are
imprecise and when there is disagreement between archaeologists. Parts of archacology where fuzzy
logic and fuzzy mathematics are applicable include descriptions of data and analysis of data, postdiction,
and decision making. The mechanism of using fuzzy mathematics and fuzzy logic in archaeology include
fuzzy reliability, designing of fuzzy inference system, and the use of fuzzy statistics. In section four,
virtual reconstruction in archaeology is presented. In section five, the fuzzy reliability is explained and
its applications in archaeology are described. One of the applications of fuzzy reliability is its use for the
virtual reconstruction of destroyed buildings. And finally in section six, to show the process of this
method, as a case study, a semi-destructive structure is reconstructed by using fuzzy reliability. The
Toghrul Tower, where a small part of tower is collapsed, is selected for such a case study. Of course,
this method is applicable to buildings where a lot of them have been destroyed, and to complex
buildings. To determine the characteristics, experts commented on technical, geographical, architectural
elements of building. Reconstruction is done step by step and in each step, the reliability is calculated.
The reliability of the final model is obtained by combining the reliability of the steps. To obtain
reliability, two methods have been suggested: use of expert opinion or mathematical/statistical analysis.
The Toghrul Tower is reconstructed in comparison with its similar buildings, as well as architectural
and technical analysis. Finally, the form of Toghrul Tower was recognized with determined possibilities.
This method is beneficial to the archaeologists and conservator for the scientific prediction and
postdiction of the structures and objects.
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Fig. 6: Mna, Final reconstruction of Toghrul Tower from
sideview based on the highest possibility obtained (rgna=0.74)
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Fig. 8: Reconstruction of Toghrul tower based on low
possibilities from the highest possibility (such as Lajim
Tower with 0.64 possibility)
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Fig. 7: Reconstruction of Toghrul tower based on low
possibilities from the highest possibility (such as Kashane
Tower with 0.685 possibility)
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Fig. 9: The process of reconstruction of the Tughrul Tower is based on the fuzzy reliability method (The highlight
flashes indicate the highest teliability and possibility at each step)
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