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Housing is the most essential human need that in the past, rural houses have met this need
well. Indigenous rural homes have undergone changes over time, some of which have
been based on internal needs and needs, and some have been due to development and
exogenous changes. One of the most critical steps to identify this type of change is the
typology of indigenous homes; In this way, an essential step in the path of cognition,
understanding and more coverage of this phenomenon is taken. Based on this, the
present study intends to study and analyze the architectural types of houses in Talesh
village, which originate from human nature, natural space and the bed in which they are
formed. Therefore, to estimate the proportions and classification of the architectural plans
of its houses, it is necessary to use a quantitative-qualitative research method.
Mathematics is used in the Python programming language in data analysis. For this
purpose, by selecting 150 samples of rural houses in the form of purposeful clusters and
converting the created matrix from the dimensions and size of the plans to zero and one
code, their similarity has been calculated. They are in close categories. Findings obtained
by simulating the plans show that sloping roofs, building elevation, east-west orientation,
porch, open plan and natural ventilation are common features in all indigenous houses. It is
found in this area. Therefore, in general, the two architectural patterns in this area are one-
story houses and Telar houses, in which high chair houses are a frequent type.
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INTRODUCTION

Providing desirable rural housing in the country is an increasingly vital need (Raheb, 2016, 4). Today,
forgetfulness and inattention to the architectural methods of the past have reduced the quality of
rural housing. The study of indigenous houses as part of the great and fruitful treasure of the
history and architectural culture of this land can make us aware of the economic and social
conditions of the past. Cultural heritage has been passed on to future generations and has
significantly impacted today’s buildings. Indigenous housing is well aware of the originality of life
and environmental potentials. Instead of ignoring the needs of life and fighting geographical
variables, Coordination has been formed with it (Sartipipour, 2011, 3; Motevalian and Yeganesh,
2020.).

Undoubtedly, the native architecture of Gilan, as a manifestation of art and beauty in the rural
sector, has unique features that today can be used and expanded in design and planning in the
housing sector. Attention and extraction of these concepts and principles not only increase the
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compatibility of residential buildings and structures with
environmental and climatic conditions but also due to the
creation and expansion of the cultural context of residents, is
also effective in raising the quality of life (Yaran and Khoshbin,
2019, 16; Yeganeh and Kamalizadeh, 2018).

Studies show that a simple look at the past has led to
traditional elements and has had detrimental consequences.
A typology is an essential tool for abstracting these
architectural patterns. Through a species- Comprehensive
cognition provides access to abstract patterns of traditional
architecture and the application in today’s architecture
(Mashhadi and Aminpour, 2018, 174; Yeganeh 2020).

Typology, which is used in various sciences to better classify
and recognize its phenomena, is a critical concept in
architecture and urban planning and has been studied by
many authors. In his famous work (Architecture Book),
Vitruvius grouped different Greek buildings, including
houses, temples, and public buildings. The houses were
sorted according to their location in the city and village
(Architects, 2005 104). In the contemporary period, many
architectural researchers such as Aldorossi, Argan, Imonino,
Krayer have addressed this issue (Memarian and Dehghani
Tafti, 2018, 1; Yeganeh, 2017; Apoorva et al., 2018; Rodrigues
et al., 2013; Rodrigues et al., 2014).

FIGURE 1 | Research trend chart, source: Author.
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In all studies in the world of architecture, species or “type”
means a representative of a group of architectural organs with a
physical aspect (architectural spaces, structures, decorations,
materials, etc.) that with a specific mechanism, collection and
categorization have achieved. The basis of this organization is

based on common climatic elements, common geometric shapes,
a common genetic code (genotype) and anything that can give the
meaning of representation to identify other members of the group
(Tusi Hoda and Iraj, 2019, 4). Accordingly, considering that the
“classification system” typology is to express or want a series of

TABLE 1 | Classification of research done in the field of research.

Title year Author(s) Discussion

Housing and architecture in Gilan rural community 1992 Brumbergeh, kristan One of the most important features of rural architecture in
this region is based on human physical and life. In this book,
most of the houses have been paid for physical, social and
economic properties

native housing in Gilan rural communities 1994 Khakpour, Mojgan This paper deals with how to create rural housing.also a brief
look at the physical development process of native
architecture in gilan villages

extrovert architecture 2006 Memarian,GholamHossein One of the writings that in general is the typology of rural
housing.in this book, the architectural species of gilan,
abyaneh and masouleh after field studies, collected and
analyzed the samples from the perspective of context and
single building

Musazadeh House)Gilan Rural Architectural Heritage), West
Plain

2012 Taleghani, Mahmoud In this book, in addition to being paid attention to an overview
of gilan province in the execution style of architecture, a full
investigation on a sample of rural houses in the western plain
of gilan has been studied

The Orowa House: A Typology of Traditional Yoruba
Architecture in ILE-IFE

2013 Cynitha, Adeokun Studying the typology of vernacular homes in Nigeria.the
spatial pattern and spatial organization principles have been
extracted in these native houses by spatial syntax analysis

Species and Typology of Architecture 2014 Memarian, GholamHossein. Tabarsa,
Mohammad Ali

In the study of the typology in architecture and offering
different interpretations of it, it is concluded that type can be
defined as a group of objects with common characteristics
that define these properties depending on the interpretation
made by it

Typology of Traditional Houses in Talesh City case study:
khaleh Sara Villages57

2015 Hassanpour Lemaire, saeed In this paper, for re - use of rural homes and continuity
patterns, field observations and library studies have been
used for the typology of Khaleh Sara’s rural homes.
Therefore, by investigating the physical elements and
spaces in its homes, there are three common types in
architectural architecture

Typology of Rural Housing in Gilan Province 2015 Tarkashvand, Abbas.raheb, ghazal In this book, classification of native models of Gilan’s rural
housing is discussed and by relying on the local values of
optimal housing design criteria in this province.in this study,
there are four design patterns for future homes in plain areas

Typological Descriptions as Generative Guides for
HistoricalArchitecture

2015 Stouffs et al. (2015) This paper presents a descriptive language instruction
approach to the production of historical architectural
topology

Analyzing the concept of “species” in native housing and
explaining an approach for classification of rural housing
species in Iran

2016 Raheb, ghazal This paper presents the traits that a typology of housing
should possess.It also points out that species that have
been formed in compliance with the surrounding
environment will continue.Therefore, it can be considered as
a genuine biological species

Clustering of architectural floor plans: A comparison of shape
representations

2017 Raheb, ghazal in this study, the simulation process in order to perform
classification operation has been done using artificial
intelligence in the Java programming environment.the results
show that using a network matrix method has higher
accuracy in sorting architectural patterns

Development of process and indicators affecting
architectural typology with combining characteristic criteria
(case example of historical monuments in Arak city)

2018 Mashhadi, Ali. Aminpour, Ahmad In this study, the typology and introduction of its indexes has
been studied. Research results introduce a combinatorial
typology as the method that has the ability to review the
process of achieving options and reproduce the species
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limited connections between phenomena. Recognition and
correct classification of different types of architecture can be
useful in better understanding the space, its protection and
access to new design methods (Hassanpourrmarr, 2014, 117;
Norouzi et al., 2021). Because rural housing has direct, direct
and robust lines of communication with the culture of the
masses and with their daily lives. These buildings were built
by people who have used all their intelligence and capacity to
build them and all the existing relationships between They have
used them in making them (Bazen and Bromberje, 1986;
Bromberjeh, 1991; Haji Ebrahim Zargar, 1999; Elsayed et al.,
2014; Bayegi et al., 2018).

For this purpose, regarding the improvement of rural housing
situation due to the prevailing diversity of rural settlements,
which is affected by various factors, this breadth and diversity
of housing construction methods in rural areas requires
comprehensive and macro information and provides a
classification. It is accurate and comprehensive. As one of the
innovative methods, algorithms can collect this information
in a short time and a reasonable computational volume and
find an optimal classification that increases the chances of
finding better performance (Mazandzani and Reza, 2009;
Kasmaei, 2006; Al Qady and Kandil, 2014). Accordingly,
the purpose of this study is to provide a practical and

usable approach to the classification of indigenous housing
based on form, form and case in Talesh plain villages.
Indigenous people in the rural context of Talesh city have
collected and recorded information on 150 rural houses over
100 to 30 years (Figure 1). In fact, the research hypothesis is
based on the fact that it is possible to use the algorithmic
process with the help of supervised learning in the
classification of house plans of the last one hundred years
to answer the question that the classification of rural houses in
Gilan What are the characteristics of form and form?

RESEARCH BACKGROUND

Typology has long been the subject of numerous studies, and in
architecture, as a step in understanding and classifying the common
features and principles of phenomena, research has been done.
Considering that the main issue raised in the present article is the
extraction of formal and form features and classification to identify
species based on form and shape, the study of thematic literature
indicates the lack of studies in the field. In this research, it is
cognitive that the typological process has been proposed by
algorithmic method for analyzing the effects and recognizing
them. For this purpose, to express the research background, an

FIGURE 2 | Cosine similarity formula and Angle representation of analogy vectors by cosine distance method (Garcia, 2018, 9).

FIGURE 3 | Location of selected houses in Talesh city; Source: Author.
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attempt was made to select those researches that are most similar to
the research subject as research background by researching the
scientific database. Therefore, the classification of some of the
studies conducted in this article are (Table 1).

It should be noted that according to several sources, it can be
said that although various studies have been conducted in
the field of typology and the results of some of these studies,
including HassanPourrmarr (2014), are consistent with the

TABLE 2 | pictures of the 150 selected Talesh’s rural homes, Source: Author.

case Study The Overall Feature of floors Talesh’s Plain Rural Houses

Most of the houses are one or the most two floor. Placing the warehouse and barn on the ground floor. The arrangement of residential area above
the surface of the Earth. The shape and appearance of houses in Elementary patterns have more ornamentation than the new and more perfect patterns

Figures
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results of this study. Still, the survey in rural housing, using the
algorithmic approach and data mining, which is in the process of
rural housing design and preservation of past values, has been less
studied. In the algorithmic method, by receiving unlimited data,
different ideas can be easily examined simultaneously. Therefore,
using this method in typology can create a proper relationship
between input and output data and identify the influential factors.
The accurate documentation of architectural patterns has more
accurate estimation and helps achieve species recognition in less time.

Objective of the Research
The reflection of any society’s cultural, social, and religious roots
is reflected in its architectural body. One of the essential features
of rural architecture is to pay attention to the design by the
natural needs of the people and the environment and their daily
activities, such as the type of living spaces of the people.
Architectural examples of the coexistence of living and living
spaces in this type of housing are the depth of attention to

people’s lives and needs, which has harmonized the physical
space with the story of people’s lives. Such a view of life and
attention to needs and harmony with the natural environment
have led to various forms of housing. Accordingly, rural house
architecture has many different data that must be categorized to
extract relevant data.

Therefore, this study aims to classify the architecture of rural
houses in the study area based on form and shape. It also proposes
a new method for categorizing rural house plans based on an
analogy between plan forms. The architecture of rural houses is
based on the habits, needs, and desires of the people and has a lot
of different data. Moreover, the house’s dimensions, size, and
shape are some of the principles formed from the people’s desires
over time. Also, with the data mining method, it is possible to
simultaneously compare a more significant number of plans with
the numerical data of architectural plans. The knowledge between
them, a model of evolution in dimensions and dimensions, can be
compared extracted. This pattern will show the evolution of the

TABLE 3 | The building spaces in the village of Talesh, Source: author.

Body
Building

Space Type User Components Detail

open
space

court - The reflection of nature in
the house environment

- low walls Types of wall materials: wooden fence
(Woods without the product in the form of horizontal and vertical poles)

- Cultural and social
behaviors

- garden

- The ventilation of the
closed space

- orange trees Chapar (the branches and leaves of the trees and The trees are greedy)

stair - Relationship with the first
floor

Height and
bottom of stair

The first - floor stairs are made of wood

- connecting the courtyard
with the house

Semi-
open
space

entrance - The interface element
between the outer and
the inner space

- Door - Having a wooden door

- spatial hierarchy
- Privacy control - porch - having a niche and a decorative pillar

porch - connecting the courtyard
to the hall or the rooms

- Roof - Having the entry doors into the rooms

- specific orientation for
seasonal residence

- Floor - Having niche and decorative columns

- doing routine work and
resting place

- relation to nature - wall - Having stairs to enter upper classes
- natural ventilation

Telar(second
floor proch)

- The direction of dividing
space

- Floor - It was mostly on the southern front of the building

- Access to the bedroom
area

- Roof - The hold of a warehouse or a barn below it

- To use space in summer - Column - The rest of the summer
- Possible to hold food in the winter

Closed
space

Types of rooms - Sleep - Window and
door

Having flexible rooms (a different user with respect to situation)

- Living room - Wooden ceiling
- cooking - Fire box and

oven
Barn and
storeroom

- The storage area of
agricultural equipment

- door - The hold of a warehouse in one of the southern corners of the building

- Location of the trap
- storing grain - niche - A shelf in the wall to put things on
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dimensions of common and non-common spaces, which can be
compared to their evolution to reach an evolved form pattern.
Therefore, in addition to the new needs of residents, inspire local
architects and designers in designing rural homes (Verma and
Thankur, 2010; Su and Yan, 2015; Torkashvand and Raheb,
2015).

RESEARCH METHOD

Rural housing, at least in its physical form, is the result of the
interaction between human needs, including livelihood, cultural
and biological, with the surrounding environment. Depending on
the characteristics of the environment and human needs and

FIGURE 4 | Converting captured planes to two-dimensional vector in a clockwise direction (Rodrigues et al., 2017).

FIGURE 5 | Review of the data structure of plans (Boxplot), Source: Author.
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capabilities, this relationship has a different quality. It, therefore,
will be the source of the emergence of “different forms of
housing.” Accordingly, the approach of the present study is to
introduce the form of houses that are the product of a relationship
that is established between human needs and the environment.
Studying the formal features obtained, which are the product of
these factors, and applying them in today’s world can be used in
home improvement and renovation. Therefore, in this approach,
the body of the building has been the focal point. Therefore, other
aspects of the building related to other fields of science, such as
sociology, economics, etc., can be studied in other studies.

In the field of typology, one of the purposes is to understand
the set of information that exists within a type or species of the
object and to ensure its survival to the internal information that
lies in its space (Hillier and Hanson, 1984). the use of
algorithmic technique With the help of a computer, it can
help classify and analyze it. Because internal information in
typology, such as house plans, can be converted into coding,
algorithms and machine learning techniques can also be used. In
artificial intelligence, the machine is allowed to observe a wide
range of data in a specific field to perform operations such as
decision making, classification and forecasting (Ashtari et al.,
2021). The basis of the research method used in this research is
proportional to its nature, which is considered applied research.
Typology is a precise methodological process described below
(Figure 2).

Data Collection
Rural housing in the Gilan province of Iran, due to climatic
differences, livelihood, etc... follow different patterns and do not
have the same structure. In general, diverse morphology in Gilan
province, including coastal areas, plains, foothills, andmountains,
has provided a diverse area for forming settlements. Coastal and
plain settlements have a flat topology and slight difference in
them. While in the foothills, settlements have faced the slope of
the land and have tried to adapt to it. Mountain settlements often
include this principle and are formed along the slope to avoid
colliding with the slope.

Accordingly, considering that the selected houses in the
present study are located in the plains of Gilan, the
architecture of these houses, like all other indigenous
architectures, is based on a wise and cost-effective response

FIGURE 6 | Sample structure of plans studied in three-dimensional
space, Source: Author.

FIGURE 7 | Examination of plan data frequency, Source: Author: (A) 1 Frequency of ground floor plan data house number, (B) 2 Frequency of ground floor plan
data house number, (C) 1 Frequency of first floor plan data house number, (D) 2 Frequency of first floor plan data house number.
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FIGURE 8 | (A) Part of the percentage similarity matrix of plans (B,C) Illustrating the percentage of similarity of 48 plans with each other Source: Author.

TABLE 4 | Minimum and maximum spatial dimensions consisting of 48 frequent patterns, Source: Author.

Space Min Max Space Min Max Space Min Max

Width of the ground floor 5.00 8.00 room width 2.50 6.00 Kitchen and dining room width 1.75 6.50
Length of the ground floor 3.50 12.00 room length 2.50 6.25 Kitchen and dining room length 2.00 8.00
Width of the first floor 5.00 7.50 Kitchen width 1.80 5.50 Living room width 3.50 5.50
Length of the first floor 3.00 12.00 Kitchen length 1.40 4.35 Living room length 3.75 7.50
Drawing and living room width 2.60 6.50 Porch width 1.00 4.76 Barn width 4.50 5.50
Drawing and living room length 3.00 7.50 Porch length 1.55 11.60 Barn length 2.50 5.44
Bedroom and living room width 2.55 5.50 Warehouse width 1.30 6.55 Vestibule width 1.18 2.25
Bedroom and living room length 3.00 7.46 Warehouse length 2.70 5.48 Vestibule length 1.90 7.25
Washroom width 1.52 2.55 Washroom length 1.35 2.50 Stairway width 0.70 2.00

Stairway length 0.30 5.33
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to human social relations, difficult temperate and humid
climate conditions., Executive capabilities and available
materials have been formed. However, what distinguishes the
architecture of this area is the combination of its formal
elements. Therefore, in selecting samples, houses that have

historical value and are affected by the climate and living
conditions of the people and the minor changes that have
been formed in them were selected. Because for sorting, it is
necessary to extract features that have been added and reduced
in the house over time.

FIGURE 10 | Changes made to the form of houses (A) Moving the porch to the central part (B)Transfer of service space to the porch and (C) Deformation of the
ceilings in the contemporary era, Source: Authors.

FIGURE 9 | Classification of 48 repetitive plans in the form of tree diagrams, Source: Author.

Frontiers in Built Environment | www.frontiersin.org May 2022 | Volume 8 | Article 85656710

Ghanbari et al. Architecture Typology of Rural Plain Houses

https://www.frontiersin.org/journals/built-environment
www.frontiersin.org
https://www.frontiersin.org/journals/built-environment#articles


In general, in collecting research information and data, according
to the purpose of the research, which is the formal classification of
rural houses in this area, in recognizing the formal patterns of
indigenous rural housing architecture from the field method
(drawing house plans and also obtaining comments). Residents
used by navigation). In collecting documentary studies, following
the subject of research, the results and analyses of previous projects
have been used to avoid duplication and supplement previous
studies using the library method. In the field studies that follow
the documentary studies, among 10 villages in Talesh city, 150 rural
houses with a historical and valuable texture in a plain area dating
back 30–100 years have been studied. The selection of rural houses is
one of the essential measures in the field studies stage. It has taken up
a large part of the research time because the lack of visual
information and recorded statistics of native houses in this area
caused the plan of 150 rural houses to be used in research by the
researcher Rolveh and drawn in AutoCAD software.

Data Analysis
In quantitative data analysis of the research, plan analogy has
been used using the cosine distance method, which is obtained
through a mathematical relation and coding in Python space.

Architectural plans are critical architectural information with a
vast and vital information load that cannot be evaluated without
changes and converted into numerical vectors. Therefore, after
collecting the data through the drawn plans and transferring
them in the form of a matrix, all the data for comprehensibility,
logical classification and at the same time fast processing, with the
help of mathematical language, normalization and Converted to
codes 0 and 1. These data are also measured by the cosine
similarity formula, a measure of similarity and the basis for
calculating the angular cosine distance between two vectors.
Therefore, if two vectors are compatible (in this criterion, it is
a sign of complete similarity) that the angle between the two
vectors is zero, its value will be equal to 1. In the most minor
similarity of the two vectors, i.e., if the angle between the two
vectors is 180°, the result of this criterion will be -1 (Figure 3).

Therefore, by visualizing the data by Python and analyzing
similar plans, classification will be done, which is discussed in the
continuation of the research.

Statistical Community Selection
Typology is meaningless without site selection. The selected bed is
the plain part of Talesh city in Gilan province in the present

FIGURE 11 | Classification of houses (A) An example of a single-story house and Tellar house (B) Classification of form and location of porches, Source: Authors.
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study. They occupy one-third of the province’s lands and most of
the province’s population lives in these areas (Khakpour,
2005, 64).

The climate in the plains, which stretches from the foot of the
mountain to the shores of the Caspian Sea, is relatively
temperate. Due to its proximity to the Caspian Sea and the
short distance between the mountains and the sea, these areas
have a moderate temperature with a limited thermal range.
Hot and humid summers are the main features of this type of
weather. In these areas, due to large flat areas, uninhabited
settlements have been formed. In this area, in the areas where
water resources are found, settlements are formed in
connection with it. Therefore, due to the hot weather and
the presence of high humidity, the shape of houses is often
broad and has wide openings, and due to the intensity of rain,
sloping roofs are visible. Due to the favorable natural
conditions in this region, the density of settlements is
higher. They have the possibility of more growth and
development; For example, villages with more than 200
households can be seen in these areas (Al-Hesabi and
Raheb, 2009, 197).

Talesh rural housing in the past, with its different appearance,
is a simple adaptation of the nature and geography of the region
and meets the needs of people whose economic activities and
biological culture are different from other parts of Iran. The
architecture of Talesh rural houses, which has unique features
in terms of structure and form, but due to factors such as
technology, migration, etc., have undergone many changes over
time that these changes in the course of life Its inhabitants have
made a significant impact. Therefore, regardless of the positive and
negative aspects of these developments, the need to introduce and
recognize these houses is essential. Because the buildings and
components of these rural houses, due to the execution
technique, form, and use of appropriate materials, ... can be
reused in today’s designs. Also, due to the lack of written
information about the valuable architecture of this area, it has
been possible for the researcher to have a deep knowledge of
the area.

Therefore, according to the selected area in the present study,
the most important causes of selected rural houses can be listed as
follows:

1) Houses that were less changed over time
2) The scattering in the geographical location of Talesh
3) The variety of the plan features, the spatial relationships
4) The dominant materials, the variety and coverage of the roof
5) the size of the house, the number of floors
6) worthy local homes in the region for the period between 100

and 30 years.

It is also worth mentioning that due to the size of the area and
the large number of villages located in Talesh city, it has not been
possible to navigate the entire area. To limit the study context,
according to the studies conducted, the villages with the most
samples of traditional houses were selected and fewer studies were
conducted in them. Table 2 shows the categories of selected
samples.

General Knowledge of Indigenous Housing
in the Talesh Region
The physical structure of traditional houses indicates their clever
design in man’s interests and the environment. The builders of
these indigenous units have tried at all times and places to create a
friendly relationship between the environment, culture and form.
Architecture directs living spaces in the direction of
humanization (Basiago, 1999, 146). The creation of air blinds
was scattered and around them, there were spaces in the form of
fields and service elements such as stables, straw barns, and rice
seedlings.

Regarding the zoning and determination of private territory
and semi-public spaces of rural housing units, the hierarchy of
access to housing through the passage, due to the kinship and
familiarity of the people of a village with each other, does not have
different degrees and is not clear. Also, the border between two
residential units is contractual. There is no strong visual privacy
for each house, and interference is observed in private and public
areas (Khakpour, 2007, 76). The fusion of livelihood with the
body has a special place in indigenous housing that distinguishes
it. And related to each other through a porch (terrace) on the
upper floor on the ground floor or covered Telar (Cetam) on the
first floor, defines the scope of the private area.

Accordingly, in the native architecture of Talesh, considering
that its physical elements were designed in an integrated manner
and in harmony with the architectural structure of the building,
because in the past, all components and elements of the building
were formed based on the needs of users also in interaction with
climatic conditions and livelihood, and the form of the
constituent spaces was directly related to the type of function.
For this purpose, physical elements in rural houses have been
tried to meet these needs by combining three patterns of open
space, closed and semi-open, which is shown in the following
table (Table 3).

ANALYSIS OF FINDINGS

Sorting Houses in Terms of Dimensions and
Size
In the present study, considering that the dimensions of spaces
are regarded as one of the effective indicators in the classification
of plans, analyzing the data from box diagrams is a standard
method for displaying data distribution in Python. To draw this
diagram, the plans in the database are processed in a clockwise
direction and the length and width of the spaces are converted
into two-dimensional matrices (Figure 4).

Finally, the numbers processed by the Python programming
language libraries show the data classification of 150 rural houses
in the Gilan Plain, which have plans with different dimensions
and shapes in squares. The middle rectangle in this box diagram
shows the frequency of the data and the initial and final squares of
the lowest and highest numerical values, respectively. The points
on the box diagram (Figure 5).

Accordingly, according to the diagram shown, in which the
length and width of the spaces that make up rural houses are
written in its horizontal axis and its vertical axis is the
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dimensional range of these spaces in terms of meters, the plan of
150 rural houses studied has dimensions in general. It is common
with a width between 0–11 m and 0–18 m. The repetitions in
terms of dimensions and size were selected based on the middle
rectangle.

Also, based on Figure 6, different types of architectural plans
can be observed, in which each of the color circles represents a
plan of 150 plain houses, which are studied in this study. The 3D
space is illustrated using the Python programming language. The
primary color spectrum represents the main categories of plans
and the mixed colors represent the plans in the middle
dimensions. Therefore, there are four general categories in
terms of dimensions and size of the plans, which are displayed
with the main colors of yellow, green, red, and blue. The plans did
not have a specific standard in terms of dimensions and size, and
because they were made according to the needs of the people, they
had very different structures and divisions.

Typology of Repetitive Patterns
In the research, according to Figure 7, the regression method
in which the constituent data is taken from the plan of 150
houses is used to obtain the length and width of repetitive
patterns that are actually the most abundant in terms of
dimensions and size.

Therefore, according to the diagrams illustrated by Python, the
two diagrams a and b, which are related to the ground floor plans,
and the c, d diagrams, which are related to the plans with the first
floor, show their vertical and horizontal axes, respectively. It gives
the length and width of the sample of the studied plans and
constituent spaces, which are indicated by the abbreviation
LD, WD. The direction of the line indicates a positive
correlation between the movement of plans and the space
of harvested plans. Considering their age, about
30–100 years, they have increased in frequency and
dimensions over time and from the least space to most of
the space is inclined. Also, in these diagrams, the presence of
colored circles indicates the pattern of 150 cells studied, and the
bolder and overlapping pigments indicate the abundance of
redundant data and patterns in that range. For this purpose,
according to plans selected with the help of Boxplot and the
studies performed in the abundance of its data, the plan of 48
rural plains is one of the most frequent patterns. According to
the vector-matrix, their width is 5–7 m and their length is
8–15 m.

Similarities of Plans
After reviewing and selecting repetitive patterns, the coding
process will be coded on the selected plans. Therefore, by
choosing the 48 plans with a repetitive pattern, each plan is
compared with 47 others by spatial dimensions and percentage
similarity. “Figure” is written. In Figure 8A similarity of the
plans, less than 70% similar to each other, is marked separately
with the letter NaN.

The study of the percentage similarity matrix of the planes
illustrated by Python was used to obtain repetitive patterns with a
similarity of over 70%. According to Figures 8B,C, the
comparison of the similarity of planes with each other is

illustrated by linear regression. The horizontal and vertical
axes represent the number 0–100% similarity. The higher the
circles on the line, the higher the similarity of planes and the
lower the percentage of similarity (Figures 8B,C). This study
shows that among the 48 repetitive patterns, 80% of the plans
were more than 70% similar to each other.

Finally, as shown in Table 4, according to the minimum and
maximum dimensions of the spaces that make up the 48 common
patterns obtained from the study of the dimensions of the spaces
that make up the rural houses of the Gilan plains, the plans are
categorized as The tree diagram is illustrated with the Python
programming language.

Plans No. 24, 25, 22 and 26 are in the same category because of
their high similarity in their structure, and other plans are also
classified in this way (Figure 9). The similarity percentage is
obtained from the similarity of the dimensions and size of each
plan’s spaces in its structure. It consists of two main categories
and 8 sub-categories. Themain category plans in the studied plain
houses include single-story and Telar plans. Based on the spatial
dimensions of the repetitive plans, the hall houses have
dimensions with a length of 3–12 m and a width of 5–7.50 m.
Its single-story houses are in the dimension range of 5–8 with a
width of 3.50–12 m.

Also, by examining the percentage similarity of the plan of the
main categories according to the extracted matrix (Figure 8). it
can be stated that single-story houses have more than 70%
similarity with each other except for repetitive patterns, Is in
this area.

CONCLUSION

Considering that each geographical region has its climate, culture,
etc., which differentiates that region from other regions, housing
construction in each region also needs its pattern. For this reason,
modeling from other regions has increased the consumption of
non-renewable energy, which in addition to economic aspects,
increases environmental pollution. Adaptation of housing to
environmental conditions also brings comfort to residents.
Therefore, the necessity of using local architectural methods
and physical elements of these houses can be considered
according to the region’s climate in the rural context today.
Therefore, after examining the form of the plans, what was
extracted in this study is the existence of over 75% similarity
in the repetitive plans, which indicates a similar course in the
design of the rural houses of Talesh.

In the present study, the study results of 150 rural houses in
Talesh have been studied based on the percentage of similarity
of dimensions and size of plans and comparative observation
of patterns. The results show that houses are often affected by
climatic characteristics and types of livelihood activities of
local people. These houses have an axial and linear form with a
rectangular plan and, in most cases, are rectangular in shape
and have a length of 5–7.5 and a width of 3–12.5. In these
houses, porches and sloping roofs have played an influential
role in forming their form. Moreover, the houses were usually
directly connected to their external space, such as a passage by

Frontiers in Built Environment | www.frontiersin.org May 2022 | Volume 8 | Article 85656713

Ghanbari et al. Architecture Typology of Rural Plain Houses

https://www.frontiersin.org/journals/built-environment
www.frontiersin.org
https://www.frontiersin.org/journals/built-environment#articles


creating a continuous columnar porch around their space.
The passage and its interior spaces were also related to the
external space. They were designed and built. The porch
space, a semi-open space in the southern part, has been
moved to the middle of most buildings in the
contemporary era and provides access to the rooms only
for a corridor (Figure 10A).

In some cases, as shown in Figure 10B, part of the service
space, such as toilets, has been moved from the yard to the porch
space and its length has been reduced.

In this building, where the roofs are sloping (mostly 4 slopes)
and its protrusion is the size of a porch to prevent rainfall from
colliding with the body of the building, in the contemporary era,
more use of Aleppo and deformation in the form of 2 slopes Is
given (Figure 10C).

Also, by examining 48 repetitive plans with a high percentage
of similarity, it shows that Gilan plain houses are generally
composed of two categories of common patterns. The main
categories are single-story houses and Telar houses (porches
upstairs). According to the similarity performed, high-rise
houses in these areas are the most frequent patterns (Figure 11A).

It should be noted that considering that the porch is the central
core of the architecture of houses in this area, by reviewing 48
repetitive plans, the main category houses according to the shape
and location of the porch, are also composed of 8 sub-categories,
which in Figure 11B Shown. It should be noted that on the
ground floor of the building, in two-story houses, it has been used

more as a warehouse and storage place for food, and in some cases as
a kitchen, which in recent times has become more of a residence.
Also, in Telar houses, the direction of the ground floor rooms is not
in the same direction as the upper floor rooms, and the number
of spaces on the ground floor is more than the upper floor.
Windows in these areas, which have provided natural
ventilation to the building on all four sides of the building
many times a year, are fewer on the ground floor than on the
upper floor (Bazen and Bromberje, 1986; Bromberjeh, 1991;
Elsayed et al., 2014; Mazandzani and Reza, 2009; Kasmaei, 2006;
Al Qady and Kandil, 2014; Apoorva et al., 2018; Rodrigues et al.,
2013; Rodrigues et al., 2014; Su and Yan, 2015; Torkashvand
and Raheb, 2015; Verma and Thankur, 2010).
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