Journallof/Applied/Researches!in
GeographicaliSciences!

PrintISSN: 2228-7736 Online ISSN: 2588-5138
https://jgs.khw.ac.ir/

Integrated algorithms in analysis of architecture and environment
interaction- Case study: Stepped villages of Iran

Elham Zamani ! | Seyed Behshid Hosseini 2 | Hossein Zabihi ®
1. Ph.D. Student in Architecture, Department of Architecture and Urban Planning, Islamic Azad University Science and
Research Branch, Tehran, Iran . E-mail: elham.zamani@srbiau.ac.ir
2. Corresponding author, Professor of Architecture, Department of Architecture and Urban Planning, University of Art,
Tehran, Iran, E-mail: Behshid_hosseini@art.ac.ir
3. Associate Professor of Architecture, Department of Architecture and Urban Planning, Islamic Azad University Science

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

[ DOI: 10.61186/jgs.25.76.12 ]

and Research Branch, Tehran, Iran. E-mail: h.zabihi@srbiau.ac.ir

Article Info

ABSTRACT

Avrticle type:
Research Article

Article history:

The current research is based on the process of algorithmic design and
simulation of village boundaries using the Grasshopper plugin in the
Rhino software. The proposed algorithm utilizes the image simulator
component and its importer in the Grasshopper plugin to input two-
dimensional images taken from samples into this plugin. Before

Received entering the data, the input images are converted to black and white
2021/08/03 to allow the system to distinguish between the background texture and
Received in revised the subject of analysis. Additionally, the proposed algorithm identifies
2021/08/25 the village boundary by comparing the subject and the text in the

pixels of the two-dimensional image. By calculating the internal area
Accepted of the identified boundary, the algorithm estimates the proportion of
2021/10/28 textures relative to the background. The main objective of this
Pre-Published research is to examine the impact of green and dry textures as natural
2021/10/28 factors on the density of residential texture in terraced villages in Iran,
Sublished online across various climates. _Iq addition to |d_ent|fy|ng the density pf

village textures, emphasizing the comparison of parameters will
2025/03/21 provide new insights into the texture of terraced villages. The

simulation analysis tool, known as the density measurement

algorithm, is developed based on aerial maps created by the
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algorithm can determine the density of natural texture in the formation
of villages and residential texture. This capability reduces the need for
physical presence and enhances the accuracy of outputs in analyzing
village texture. Furthermore, the identification of parameters will
provide the next generation of rural housing with the density pattern
of previous generations.
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Extended Abstract

Introduction

To gain a comprehensive understanding of rural housing, it is essential to conduct a nuanced
analysis that takes into account a wide range of influential factors. Environmental elements,
including the density of green spaces, topography, extent of drylands, variations in climate,
and presence of microclimates, play a significant role in shaping the fabric of rural housing.
Examining these environmental factors and settlement patterns in mountainous regions
requires extensive travel and meticulous manual surveys, which present unique challenges.
Numerous factors have influenced the formation and development of villages over time in
Iran's diverse climates. In most cases, geographical conditions, vegetation, and overall
climate and microclimates of these regions have played a significant role in this process.
Climate has had a profound impact on the form, structure, type of materials, and even the
thickness of buildings in various regions. Additionally, the regional context, including the
topography of residential areas, has shaped the formation and future development of Iranian
villages. Therefore, analyzing the density and distribution of various climate and structural
parameters over time is crucial. Controlling and predicting these parameters can influence
the development plans of rural residential areas, master plans, and approaches to mitigating
natural disasters in specific geographical regions. It can be concluded that having a unified
algorithm for environmentally responsive architecture is a necessary and important issue in
the design and architecture of urban and rural environments.

Material and Methods

The research methodology entails the utilization of sophisticated computational tools,
particularly the "Density Assessment Algorithm," along with aerial maps devised by the
research authors. This algorithm, which is grounded in negative aerial maps, facilitates the
recognition of natural fabric formation density in rural settlements and housing fabric. The
primary objective of the study is to analyze parameters in order to reveal novel perspectives
on the fabric of terraced rural settlements across various climates in Iran.

Results and Discussion

The findings demonstrate a noteworthy association between environmental variables, such
as the density of green spaces and the extent of drylands, with the density of rural settlements
characterized by terraced housing. Furthermore, the examination of these parameters brings
attention to disparities between newly developed and pre-existing fabric, thereby
emphasizing the necessity for more coherent strategies in rural development. The
incorporation of advanced computational tools not only improves the precision of fabric
analysis but also offers valuable insights into the progression of housing patterns in rural
areas.
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Conclusion

In conclusion, this study makes a valuable academic contribution to the field of rural housing
fabric by analyzing the interaction between environmental factors and settlement patterns.
Through the use of sophisticated computational tools, it uncovers novel insights into the
structure of terraced rural settlements, providing valuable information for sustainable rural
development strategies and emphasizing the significance of coherent planning to ensure
compatibility with the natural environment. Additionally, by placing emphasis on the
comparison of parameters, this study aims to shed light on the density of village textures and
reveal new aspects within the context of village stairs. The research authors have developed
a simulation analysis tool, namely the densitometry algorithm, which is based on aerial maps.
This algorithm, utilizing negated aerial maps, is capable of detecting the density of natural
tissues within the context of village formation and residential texture. By reducing the need
for physical presence and improving the accuracy of outputs in the analysis of village texture
and parameter identification, this algorithm marks a significant advancement in the field. It
also facilitates the integration of the previous generations' condensation patterns into the new
generation of housing.
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