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Nowadays, the necessity for continuing and binding with Iran’s historical and valuable architecture
is felt more than ever before. The main issue is that it is necessary, on the one hand, for Iran’s
contemporary architecture to be originated from the ancient and vernacular patterns (the challenge
of originality) and, on the other hand, an architectural work is required to be the child of its own time
(the innovation challenge). The conceptual framework of this study has been laid on the foundation
of the “theory of paramount architecture” hence it deals with the delineation of the future architecture
by helping the original Iranian architecture’s genotype interact with the paramount architecture’s
phenotype. The study primarily aims at recognizing the architectural genome latent in the plan of
the vernacular houses in Semnan as a valuable part of the eclectic Iranian architectural works. Based
on the study’s methodology, Semnan, as the case study, and its contemporary houses from Qajar and
Pahlavi Era have been selected as the study population. As for the study’s sample volume, five houses
have been chosen using snowball method and consultation with the experts. The article’s findings
indicated that there is a hidden order and a dominant pattern well-observable in the sampled houses
from Semnan; an order that can be described through relying on a geometry which is based on the
comprehensive justification graph of plan within the format of finding the “intersection area” of the
graphs. The analysis of the spatial relations in the plans of Semnan’s traditional houses during the
contemporary era showcases a complex and sublime graph of the spatial relations. The architectural
elements well-exhibit a considerable interaction between the designed beauties, the interaction
between the filled and the empty spaces and between the latest technological applications, smart
energy uses and attentions paid to the humans’ spiritual and psychological needs. The study results
are also indicative of the idea that the comprehensive graphs and hybrid algorithms possess the
required efficiency for introducing the architectural genotype. The architects and the designers can
create an eminent architecture in proportion to the time’s phenotype for the today’s and future users
based on the extracted genotype.
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1. INTRODUCTION
Nowadays, the necessity for continuing and linking
with Iran’s historical and valuable architecture is
felt more than ever before (Latifi & Diba, 2021).
The document of the 20-year vision and the law on
Islamic Republic of Iran’s sixth five-year economic,
social and cultural development plan have seriously
put an emphasis on the use of Iran’s vernacular
and Islamic architectural patterns for designing the
contemporary designed works, especially in the
housing sector. Therefore, one of the most important
opened questions asked from Iran’s contemporary
architecture is the contemporizing of the vernacular
architectural archetypes for being usable in the
process of designing and constructing architectural
projects in contemporary Iran (Mahdavinejad, 2017).
Like any other manmade product, architecture needs
change and revolution; the archetypes, as well, should
be coordinated with the new needs. Thus, updating
and redefining of these archetypes are the only
recommendable ways for their striving.
A glance at the cities and the lived complexes
more highlights the necessity for the coordination
meanwhile keeping the diversification. So,
contemporizing and recreating of the patterns is a
significant way for creating unity in multiplicity as
well as for keeping diversity meanwhile sticking
to unity (Mahdavinejad, 2020). In other words,
traditional architecture is replete with secrets the
discovery of which entails contemplation over and
analysis of these works with its essence and tradition
being dynamicity, change and modern. A review of the
literature on the analysis of the magnificent Iranian
architectural works, including about the orientation
and expansion (Fallahtafti & Mahdavinejad, 2015;
Fallahtafti & Mahdavinejad, 2021) and/or the empty
and filled spaces’ configurations (Saadatjoo, 2018)
are expressive of the idea that there is a sort of latent
order in the process of designing and implementing
architectural works.
Considering the effect that houses have on the spirits of
the residents as well as the effect that the houses exert
on the human beings, the updating and redefining of
Iran’s traditional houses feature a special importance
and necessity (Saadatjoo et al., 2021). The study of the
living comfort’s conditions in regard of the valuable
Iranian architectural samples (Hadianpour et al.,
2018) are reflective of the idea that all of the climatic
(Hadianpour et al., 2017), cultural and contextual
human needs have been met in these types of the
houses. Pointing at the hidden values of the traditional
architecture, many resources invite the architects
to learn lessons from the traditional architecture
(Valitabar et al., 2021). In some of the cases, the
necessity for returning to the Iranian architectural
concepts has been introduced as a key principle for
the future architecture of Iran (Ansarimanesh et al.,
2019). Most of these resources have underlined the

essential properties of the traditional architecture.
Iran’s traditional architecture is a contextual rendering
of Islamic Iranian spiritual-cultural values and it can
in a way be manifesting the culture of the society
in the course of time. Put differently, the traditional
architecture is correlated with holy issues; thus, it is
recounted as being qualified for invaluableness and it
is a sort of architecture featuring value and meaning.
Traditional architecture is the product of the
traditional method in design and construction. So,
inspiration from Iranian traditional architecture is a
way for taking advantage of this huge designing and
construction treasure. The architectural look and the
design-based approach necessitate the application
of this huge treasure for Iran’s contemporary
architecture, as well. More than ever before, the
world’s contemporary architecture is currently
approaching the contemporizing of archetypes as
a means for getting close to the future architecture
(Mahdavinejad & Hosseini, 2019). The challenge
of applying the latest and advanced technologies
(Mahdavinejad, 2014) and utilizing computerized
rogressed tools (Pilechiha et al., 2020) are parts of
adopting architectural looks (Javanroodi et al., 2018)
and design-based approach (Javanroodi et al., 2019)
towards the contemporizing of valuable Iranian
architectural patterns.
A review of the specialized literature, including in
theoretical resources and practical experiences, is
reflective of the idea that the automatic production
of the plan (Nisztuk & Myszkowski, 2019) using the
evolutionary algorithms and/or hybrid algorithms
(Lim et al., 2017) in designing and optimizing forms
(Eslamirad et al., 2020) sets the ground for the entry
of the latest and advanced technologies into the
process of designing and implementing architectural
works (Pease et al., 2017). Of course, it is worth
explaining that this type of architectural planning and
programming has a particular position in the early
stages of the architectural designing process (Li et al.,
2018).
The studies conducted on the representation of the
effect of geometry on the reviving of the architectural
spaces showed that the geometry is a significant
part of designing and that it can influence the
quality of perceiving meaning and concept of the
bulding (Mahdavinejad, 2015; Tadayyon et al.,
2021; Moftakhar et al., 2021; Azadifar et al., 2021).
The geometry of architecture is a factor enabling
the enhancement of such a concept as livability and
transferring of a sense of liveliness to the users.
Studies show that the geometrical properties influence
the livability of architectural works (Ahmadi et
al., 2020; Javidmehr & Hashempour, 2019). Iran’s
traditional houses are full of specimens the vivid
and hidden teachings of which can be helpful to
Iran’s contemporary architecture (Mahdavinejad and
Javanroodi, 2014; Heidari et al., 2021) and, in order to
actualize them, it becomes necessary to contemporize

2. STATEMENT OF THE PROBLEM
Originality and innovation are the two essential
challenges, namely originality and innovation, with
which contemporizing of the archetypes in favor of
the future architecture is faced. The main issue in
between is that it is necessary on the one hand for
Iran’s contemporary architecture to be stemmed from
the vernacular and ancient patterns (challenge of
originality) and, on the other hand, it has to be the-stateof-the-art and in proportion with the contemporary
time’s conditions (innovation challenge). Based on
the study’s presumption, the archetypes cannot be
borrowed in an exact form though it is necessary to
make use of them. The use of the genotype and the
concepts concealed in the ancient architecture along
with the apparent features and phenotype of the
today’s architecture can provide a proper response to
this challenge. The research is expressive of the idea
that Semnan’s traditional house is in between one
of the most important treasures for recognizing the
values of original Iranian architecture.

3. STUDY METHODOLOGY
The primary objective of this research is the
recognition of the architectural genome hidden in the
plan of Semnan’s traditional houses as the eclectic
works selected from vernacular architecture with
Islamic Iranian original values. The operational
goals of the research and the executive steps thereof
for the actualization of the primary objective are the
followings: (1) scientific preparation and regulation of

an information bank incorporating the plans of the
traditional houses from Semnan; (2) identification
and analysis of the capacities of using the learning
and hybrid algorithms for identifying and analyzing
the residential houses’ plans; (3) selection of the
optimal pattern and designing a mechanism for
analyzing the plans of the residential houses based
on the materials learnt from the analysis of learning
and hybrid algorithms; (4) analysis of the plans
of the houses selected from amongst the ones in
Semnan with the goal of identifying the architectural
genome; and, (5) theorization and ideation regarding
the contemporizing of Iranian architecture’s genome
using learning and hybrid algorithms and offering
teachings for guiding the process of designing
contemporary and future houses in Semnan.
Based on the study methodology, Semnan’s
traditional house has been selected as the study
sample volume because, besides being in direct
contact with people’s lives, a house is one of the most
important architectural works, as well. The study
population included all of the traditional and valuable
houses in the city of Semnan from Qajar and Pahlavi
eras and with valuable Islamic Iranian architectural
designs and plans. Using purposive sampling pattern,
the study sample volume has been chosen based on
snowball method from amongst the most famous
eclectic works through consultation with experts and
specialists; in this process, five specimens were chosen
from amongst the most valuable traditional house
samples in Semnan. In order to identify the genome
of Semnan’s traditional houses, it is necessary to use
learning and hybrid algorithms for analyzing the
graphs so that the genotype of each of the houses can
be extracted separately. Then, within an interactive
process format, finding the “intersection area” is the
process that should be conducted in a comparison of
the obtained graphs to eventually apply a dominant
pattern for introducing the architecture’s genome.

Fig. 1. The Inference Mechanism Based on the Study Methodology

The methodological studies indicate that Depth
Map Software and Space Syntax technique are two

of the most well-known methods for perceiving the
relationship latent between the various spaces of the
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the Iranian architectural genome. Therefore, a number
of researches have concentrated on the search for the
characteristics of traditional Iranian houses based on
the investigation of lifestyle in these houses in various
cities of Iran like Isfahan, Shiraz, Kashan and so forth.
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building. This relationship is expressed through the
delineation of the space syntax graph or justificatory
diagram. In between, the studies by Bill Hillier
regarding the space organization and spatial regulation
have a particular position (Hillier, 1993). He showed
that there is a sort of hidden geometry identifiable
in the spatial relations between the architectural
elements, social structures and behaviors and activities
of the users (Hillier, 1999). The space syntax method
is focused on analyzing the permeability, control
and hierarchy (Ostwald, 2011; Rahbar et al., 2022).
The goal of generalizing the theory of space syntax
is the extraction of an interaction and easing of the
mathematical calculations for obtaining the logic
of (1) permeability; (2) co-association and (3) the
degree or rate of spaces’ control. Put differently, the
generalized space syntax theory has been developed
to create a mathematical-geometrical ground in
line with the theoretical-operational analysis of the
spaces’ interrelationships. In terms of the technique’s
type, the application of the justificatory graph is a
scientific-analytical method that uses the language of
space syntax or space arrangement for expressing the
relationships that eventually give a graphical model
for the spaces’ interrelationships parallel to analyzing
the spatial configuration and permeability of the
buildings.
In 2010, in a new edition of the book “the trend of the

architectural thoughts”, the theory of generalized
space syntax was applied for expressing the method
of spaces’ interaction and discovery of the spaces’
social logic in the famous works in the world’s
architectural history (Mahdavinejad, 2021). The space
syntax graph was used for analyzing the effect of yard
in the formation of the traditional Iranian houses’
configurations in Kashan (Hajian et al., 2021). The
other researchers also could utilize the capacity of
the mathematical-geometrical patterns for analyzing
the various architectural and urban planning subjects
(Ziaee et al., 2020). These are some cases indicating
the competencies of this instrument for analyzing the
architectural works. The experience gained in Insite
Laboratory, Virginia University (Bassett, 2020), in the
form of determining the vivid ad hidden relationships
between the elements of buildings’ plans has been
reported easier when using the hybrid algorithms.
In the applied samples, the space syntax method is
used for analyzing the interior spaces as well as their
spatial interrelationships. This method is usually
applied for designing the contemporary architecture
in line with the prediction of the spaces and their
interrelationships. The essence of this method is a sort
of reverse engineering and, based on the relationships
existing between the plans of the valuable buildings,
the new specimens are planned and programmed.

Fig. 2. The Specimen of the Selected Method in the Study’s Methodology for Analyzing the Hidden Relationships
Between the Various Parts of the Architectural Plan
(Bassett, 2020)

The use of the justificatory graphs for contemporizing
the vernacular housing patterns in Tehran sing
numerical methods (Esmaeilian et al., 2021) showed
that these graphs, though not being comprehensive,
have a good capability but the mathematical-

geometrical expression can accelerate and corroborate
the process of architectural designing (Mahdavinejad
& Refalian, 2012). The later studies indicated that
there are many limitations in the direct and noncombined application of the plans’ justificatory graph
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for the analysis of the architectural works (Lee et al.,
2018). In order to make up for this shortfall, the use
of hybrid algorithms possesses a particular stance
(Rahbar et al., 2019). In the later experiences, other
abilities were added to the mathematical-geometrical
approach in the analysis of the spaces (Herthogs et al.,
2019) to the extent that this approach could be applied
as a successful method (Shams et al., 2020). The
critical approach to these methods and the limitations
in the common graphs (Schwaller et al., 2020)
underline the necessity of revising them and using the
comprehensive justificatory graph of the plan.

4. ANALYZING THE CASE STUDIES
Based on the study’s methodology and in order to identify and discover the genotype in an architectural work,
it is necessary to extract the spatial relations and the
guideline governing the contextual interrelationships.
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Representation of the extracted spatial relationships
enables the introducing of the work’s genotype and
the building’s phenotype can be practically extracted
through the adoption of an architectural look and
a design-based approach based on the identified
genotype. In order to ease the display of the spaces’
titles, use has been made of abbreviations so that the
delineation of the related graphs can be done with
more exactness and in better controllable conditions.
Five specimens of the valuable and historical houses
in Semnan were carefully analyzed. These five cases
are the followings: (1) Nazemian House; (2) Kalantar
House; (3) Ranjbaran House; (4) Tadayyon House
and (5) Taherian House. To be short, a specimen of
the drawn graphs’ plans and finally the movement
algorithm of objects in 3D space are introduced
to eventually report the results based on the five
analyzed buildings.

External yard (Y0)

Winter-dwelling room
(Rw)

Guest room (Rg)

Western edge room
(WR)

Corridor (C)

Internal yard (Y1

Summer-dwelling room
(Rs)

Interior room (Rp)

Eastern edge room
(ER)

Veranda (Ds)

Wind-catching room
(W)

Kitchen (K)

Servants’ room (Sc)

Storage and patio (Sr)

Porch (I)

Stable (SL)

Restroom (WC)

Stairway (St)

5. NAZEMIAN HOUSE AS THE CASE
STUDY
Nazemian House is a building from Qajar Era and
belonging to Nazemis as one of the noble families
as well as a family with high positions in the then
government. At first and after entering the main
entrance of the house and passing through the
corridor, the first central yard was entered but it is
generally named yard and it includes a stairway to
the rooftop and two other entrances. On the left side
of the house’s entrance, there is a room wherein the
servants of Nazemian’s house reside; in the corner of
the first yard, there is another entrance which is called
the house’s main entrance. This entrance features
an indirect space and, a corridor is reached when
passed it; on the right side, there is another entrance
which opens to the pit of the house’s garden. In the
periphery of the garden pit, the house’s main part has
been positioned and it includes two storeys of rooms
atop of one another and a belvedere storey with a
pond in the middle. This presence of water through
the passing of a ditch from the middle of the house
for also filling the cistern provided the residents with
climatic comfort in the spaces. Having passed the
corridor, one finds oneself in the external yard which
is the place for the residence and hosting of the guests

in this house. In the southern edge of the external
yard, there is a summer-dwelling section on the first
floor of which there are built two rooms. There is a
five-door room specially for hosting the guests with
the other room being smaller and simpler. In the
basement of the summer-dwelling room, as well,
there are two rooms the bigger one of which has been
built within a 2-m elevation from the yard’s floor and
it provides a cold and pleasant environment for the
guests. In the northern section of the house and on
the first floor, there is the winter-dwelling section of
the house and it has one winter-dwelling porch and
two columns with gypsum-made ornamentations and
two three-door rooms connected to one another. In the
basement part, there is a cistern which is filled with
ditch water and supplies the household with water
during the year. There is also another room for the
guest therein. In the western side of the house, there is
a warm sun-facing room wherein a stool-like wooden
frame is placed and it can be understood from the way
it is designed that it is the only common spaces of the
house between the internal and external yards. In the
corner of the external yard and on the southwestern
side of the entrance, there is the interior section of the
house. The cooking part of the house and two other
rooms are still usable in the winter-dwelling side of
the internal yard (MCTH, 2020). Nazemian’s house
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has embedded most of the classical spaces of Iranian
traditional architecture in a unique manner and it is a
perfect sample of Iranian residential architecture.
The historical investigations relate the age of the
building’s initial core to the Safavids’ era; although
the building lacks a slate or inscription by which the
exact date of its construction can be figured out, the

age of the building’s current form is typologically
related to the late Qajar Era and early first Pahlavi
era. The house’s placement along one of the most
important historical axes of the city and also along
the mosque’s orientation and towards the city center
is indicative of the significance of this house.

Fig. 3. Eye-Catching Combination of the Open and
Semi-Open Spaces in the Architecture of Nazemian
House in Semnan

Fig. 4. Nazemian House was Registered under the
Number 2766 on 9th of August, 2000, in the List of
Iran’s National Artworks

Fig. 5. The Capitals of the Main Porch Copied From the
Neoclassical Style of Capital Making which was Trendy
During the Late Qajar Era and Early Pahlavi era

Fig. 6. Aesthetical Functions and Climatic Performance
of the Basement

Fig. 7. The Natural Geometry of the House that does
not Seek for Eligibility in Following the Euclidean
Perpendicular Geometry

Fig. 8. The Role of Yard as the Structuralizing Element and a Factor of Coherence in Architectural Designing
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Fig. 9. The Interaction between the Closed, Open and
Semi-Open Spaces in Nazemian House in Semnan
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Fig. 10. The Use of the Linear and Planar Transparent
Elements for Bestowing Depth to the Plan and
Bringing about Spatial Diversity in Nazemian House
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Fig. 12. Exhibition of the Micro-Spaces and Spatial Communications in Nazemian House in Semnan through
the Use of Tree Graph
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Fig. 11. The Architectural Plan of Nazemian House in Semnan
(MCTH, 2020)
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Table 2. Extraction of Communications in Nazemian House in Semnan from Tree Graph

Rg-Y0-C
C-Y0-C
Rs-C-Rs

I-Y0-C
I-Y0-Sc

Sc-Y0-C
Sc-Y0-Sc
Sc-Y1-C

R-Y1-Sc
R-Y1-C
Rw-Rw-I

K-Y1-Sc
K-Y1-C
K-Y1-R

Y0-C-Y0
Y0-C-I
Y0-C-Y1

Rw-I-Rw

Y0-Sc-C

Rw-I-C

Y0-Sc-Y1

E-C-Y0
E-C-Sc

Y0-I-Rw
Y0-C-Rs

6. ANALYZING THE RESULTS

Table 3. Finding the Intersection Areas of the Plans’ Spatial Interrelationships between the Five Case Studies Investigated
Herein Based on the Extracted Genotype
Spatial
relationships

Common
cases

No.

Spatial
relationships

Common
cases

No.

Spatial
relationships

Common
cases

1

Rp-C-K

3

17

Y1-Y0-C

2

2

Ds-C-Rp

3

18

Y1-C-St

2

33

WR-Y0-C

2

34

WR-Y0-ER

3

Rp-C-Rp

3

19

Y1-C-K

2

2

35

WR-Y0-K

2

4

Y0-I-Sc

3

20

5

Y0-C-I

3

21

Y1-C-Rp

2

36

WR-Y0-I

2

Y1-Rp-C

2

37

Rw-I-Rw

6

Y0-I-Rs

3

2

22

ER-Y0-I

2

38

Rw-Rw-I

7

I-Y0-C

2

3

23

ER-Y0-C

2

39

Rg-Rg-I

2

8
9

I-Y0-I

3

24

ER-Y0-K

2

40

Rg-I-Rg

2

Y0-ER-ER

3

25

Ds-C-Rg

2

41

Rg-Rg-C

10

2

Y0-C-Y0

2

26

Ds-C-K

2

42

Sc-Y0-C

11

2

Y0-I-Rw

2

27

Ds-C-Sr

2

43

Sc-I-C

2

12

Y0-C-I

2

28

Ds-C-Ds

2

44

Sr-K-Rg

2

13

Y0-C-Y1

2

29

E-C-Sc

2

45

K-Y0-C

2

14

Y0-I-Sr

2

30

E-C-Ds

2

46

K-Y0-I

2

15

Y0-I-St

2

31

E-C-Y0

2

47

I-Y1-SL

2

16

Y0-C-St

2

32

E-Ds-C

2

48

C-Y0-WC

2

No.
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The study findings indicated that there is a hidden
order well-observable and recognizable in the eclectic
samples of traditional houses from Semnan; it is an
order that can be described through relying on the
geometry based on the plan’s justificatory graph.
The analysis of the spatial relationships in the plans
of the architectural spaces in Semnan’s traditional
houses from Qajar and Pahlavi Eras showcases
a complex graph of the spatial relationships. The
graph of these relationships has been extracted in
the form of translatable codes in machine language
and this reflects the success of the study’s general
idea in analyzing the traditional housing in Semnan.
The implementation of the simplification stage
and omission of the repeated spaces using learning
and hybrid algorithms in the graphs enabled the
displaying of more precise dimensions of the genome
in Semnan’s traditional house. The execution of the
simplification stage via elimination of the reiterated

spaces provides for contemporizing and its application
in the designing of the future houses in the city of
Semnan.
In order to accomplish the study’s intended objectives
in Semnan’s traditional houses within the format
of the studied samples, the micro-spaces and their
interrelationships were categorized in such a way
that a sort of summarization can be carried out in
the generality of the graphs without influencing
these spaces. After extracting the codes of the
graphs’ internal relationships, the graphs’ internal
relationships were classified based on triple groups of
the spaces (R-R-R). The notable point is that the dual
relationships (R-R) are numerous and the existence
of a very large number of diversities in them causes
inability in finding an exact commonality between
them in practice. On the other hand, commonalities
can be rarely found in the quadruple relationships
(R-R-R-R) and they cannot be practically guiding
towards architectural look and design-based approach.

Contemporizing the Genome of Iran’s Architecture
Using Hybrid Algorithm
Page Numbers: 15-27

23

Fig. 13. The Cumulative Graph Obtained for All of the Spaces in the Five Studied Samples without Filtering Based
on the Hybrid Algorithms and Comprehensive or Generic Simplification Introducing the Genotype Extracted
from the Study Sample Volume

Spaces

Privacy

Centrality

Contextual Scale

Performance Scale

0

Pre-entrance

1

0

1

1

1

Entrance

1

1

2

3

2

Veranda

2

4

2

4

3

Exterior pre-space

2

2

1

2

4

Exterior section

2

1

3

2

5

Interior pre-space

3

4

2

3

6

Central yard

4

5

5

5

7

Main porch

5

4

3

4

8

Dais

5

3

4

4

9

Large hall

6

2

3

3

10

Kitchen

6

3

3

2

11

Storage

7

1

3

1

12

Northern porch

5

2

1

2

13

Small hall

6

0

1

1

14

Procurement sector

7

1

2

1

15

Face-washing sector

6

2

1

1

16

WC services

7

1

2

2
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Table 4. Rating the Spaces Based on the Justificatory Comprehensive Graph of the Plan for the Extracted Genotype
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7. CONCLUSION
The analysis of the selected graphs indicates a sort
of organized relationship between the various parts
of the plan in the chosen residential houses from
Semnan. In case that use is made of the pattern of a

comprehensive justificatory graph of the plan (or
justificatory graph of the generic plan) for offering the
spatial manifestation of Iranian architectural genome
in Semnan’s traditional house, a comprehensive graph
will be attained.
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Fig. 14. The Final Graph Introducing the Genotype Extracted from the Study Sample Volume Using Hybrid
Algorithms

The study results indicated that Semnan’s traditional
house is a valuable sample of Iranian traditional
architecture and that a hidden order can be accordingly
offered within the format of a comprehensive
justificatory graph of the plan and it would be a
graph introducing the genome of Iranian architecture
in Semnan’s traditional houses. The validations
and controls made herein indicate that the obtained
graphs can be well-introduced as the genome or the
dominant graph of the generic plan in the traditional
houses of Semnan. The obtained results regarding the
description of the genome of Semnan’s traditional
houses can be applied, on the one hand, by architects

and designers in the process of designing and
constructing architectural projects and, on the other
hand, in other researches as the data bank. The abstract
graph of the hidden geometry related to Iranian
houses in the sample volume studied for Semnan
can provide a pattern capable of being utilized in the
contemporary specimens, as well, and as a pattern for
the future architecture. The results obtained from the
description of the genome of Semnan’s traditional
house can be applied, on the one hand, by architects
and designers in the process of designing and
constructing architectural projects and, on the other
hand, in other researches as the data bank.

Fig. 15. The Abstract Graph of the Hidden Geometry Pertaining to Iranian House in the Sample volume
Studied for the City of Semnan

Contemporizing the Genome of Iran’s Architecture
Using Hybrid Algorithm
Page Numbers: 15-27

25

REFERENCES
- Ahmadi, R., Habib, F., & Naghizadeh, M. (2021). “the filled and empty paradigm in the architectural designing
of Iran’s vernacular houses: formative-constructive dimensions”. seasonal journal of environmental sciences and
technology, 22(2): 195-207. doi: 10.22034/JEST.2019.31230.3954
- Amirkia’ei, S. M., Mofidi Shemirani, S. M., Mahdavinejad, M. J., & Ra’eis Sami’ei, M. M. (2021). “designing
based on overhauling or repairing and a pattern for bio-friendly architecture”. environment sciences and technology, 21(12): 263-275. doi: 10.22034/jest.2020.29026.3764
- Azadifar, A., Omranipour, A., Mas’oudinejad, M., & Vafamehr, M. (2022). “recognizing the geometry and proportions of the central yard for obtaining appropriate daylight in the historical houses from Qajar Era in Kashan”.
sustainable architecture and urban planning, 9(1), 77-95. doi: 10.22061/jsaud.2021.6468.1671
- Hajian, M., Alitajer, S., & Mahdavinejad, M. J. (2021). “the effect of yard in the configuration of Iran’s traditional
houses in Kashan”. utopia architecture and urban planning, 13(30): 43-55. doi: 10.22034/aaud.2020.133667.1554
- Bassett, H. (2020). Space Syntax in Archaeology & Architectural History. Insightlab of University of Virginia.

- Dousti, F., Varij Kazemi, A., & Behzadfar, M. (2018). A New Reading of Sociable Public Spaces: The Nexus between Urban Design and Microsociology. Armanshahr Architecture & Urban Development, 11(22): 39-49.
- Eslamirad, N., Malekpour Kolbadinejad, S., Mahdavinejad, M., & Mehranrad, M. (2020). Thermal comfort prediction by applying supervised machine learning in green sidewalks of Tehran. Smart and Sustainable Built Environment, 9(4): 361-374. https://doi.org/10.1108/SASBE-03-2019-002
- Esmaeilian, T. H., Etesam, I., & Mahdavinejad, M. (2021). The application of evolutionary algorithms and shape
grammar in the design process based upon traditional structures. The Monthly Scientific Journal of Bagh-e Nazar,
2021 May; 18(95):19-36. https://doi.org/10.22034/BAGH.2019.161797.3914
- Fallahtafti, R., & Mahdavinejad, M. (2015). Optimisation of building shape and orientation for better energy efficient architecture. International Journal of Energy Sector Management, 9(4), 593-618. https://doi.org/10.1108/
IJESM-09-2014-0001
- Fallahtafti, R., & Mahdavinejad, M. (2021). Window geometry impact on a room's wind comfort. Engineering,
Construction and Architectural Management, 28(9), 2381-2410. https://doi.org/10.1108/ECAM-01-2020-0075
- Hadianpour, M., Mahdavinejad, M., Bemanian, M., Haghshenas, M.,& Kordjamshidi, M. (2019). Effects of windward and leeward wind directions on outdoor thermal and wind sensation in Tehran, Building and Environment.
(150):164-180. https://doi.org/10.1016/j.buildenv.2018.12.053
- Hadianpour, M., Mahdavinejad, M., Bemanian, M., & Nasrollahi, F. (2018). Seasonal differences of subjective
thermal sensation and neutral temperature in an outdoor shaded space in Tehran, Iran. Sustainable Cities and Society. 39: 751-64. https://doi.org/10.1016/j.scs.2018.03.003

- Hillier, B. (1993). Specifically architectural theory: a partial account of the ascent from building as cultural transmission to architecture as theoretical concretion. Harvard Architecture Review, 9, 8-27.
- Hillier, B. (1999). The hidden geometry of deformed grids: or, why space syntax works, when it looks as though
it shouldn't. Environment and Planning B: planning and Design, 26(2), 169-191. https://doi.org/10.1068/b4125
- Javanroodi, K., Mahdavinejad, M., & Nik, V. M. (2018). Impacts of urban morphology on reducing cooling load
and increasing ventilation potential in hot-arid climate. Applied energy, 231, 714-746. https://doi.org/10.1016/j.
apenergy.2018.09.116
- Javanroodi, K., Nik, V. M., & Mahdavinejad, M. (2019). A novel design-based optimization framework for enhancing the energy efficiency of high-rise office buildings in urban areas. Sustainable Cities and Society. 49,
101597. https://doi.org/10.1016/j.scs.2019.101597
- Javidmehr, M., & Hashempour, P. (2019). “representing the effect of geometry on the livability of the architectural
spaces (case study: cultural centers)”, utopia urban planning and architecture, 11(25): 13-26.
- Latifi, M., & Diba, D. (2021). “data-mining of the spatial structures in the vernacular Qajar era’s houses (case
study: Jangjooyan House)”. Naghsh-e-Jahan, theoretical studies and modern architectural and urban planning
technologies, 10(3): 163-171. https://dorl.net/dor/20.1001.1.23224994.1399.10.3.7.7
- Lee, J. H., Ostwald, M. J., & Gu, N. (2018). A Justified Plan Graph (JPG) grammar approach to identifying spatial
design patterns in an architectural style. Environment and Planning B: Urban Analytics and City Science, 45(1),
67-89. https://doi.org/10.1177/0265813516665618
- Li, Z., Chen, H., Lin, B., & Zhu, Y. (2018). Fast bidirectional building performance optimization at the early design

Volume 14, Issue 37, Winter 2022

- Herthogs, P., Debacker, W., Tunçer, B., De Weerdt, Y., & De Temmerman, N. (2019). Quantifying the generality
and adaptability of building layouts using weighted graphs: the SAGA method. Buildings, 9(4), 92. https://doi.
org/10.3390/buildings9040092

Armanshahr Architecture & Urban Development

- Heidari, F., Mahdavinejad, M., Werner, L. C., Roohabadi, M., & Sarmadi, H. (2021). Biocomputational Architecture
Based on Particle Physics. Front. Energy Res, 2021 July 08; 9:620127. https://doi.org/10.3389/fenrg.2021.620127

26

Dustmohammadi, H. et al.
stage. Building Simulation, 11(4): 647-661.
- Lim, Z. Y., Ponnambalam, S. G., & Izui, K. (2017). Multi-objective hybrid algorithms for layout optimization
in multi-robot cellular manufacturing systems. Knowledge-Based Systems, 120, 87-98. https://doi.org/10.1016/j.
knosys.2016.12.026
- Mahdavinejad, M., & Javanroodi, K. (2014). Efficient Roof Shapes through Wind Flow and Indoor Temperature,
Case Studies: Flat Roofs and Domed Roofs. Armanshahr Architecture & Urban Development, 7(12), 55-68.
- Mahdavinejad, M. J., & Refalian, G. (2012). “application of the numerical pattern in harmonizing architecture and
constructs”. seasonal journal of Iran’s scientific, architectural and urban planning association, 2(1): 61-67. doi:
10.30475/ISAU.2011.61940
- Mahdavinejad, M. J. (2015). “the challenge of technology and development in the contemporary architecture of
the developing countries”. Naghsh-e-Jahan, theoretical studies and modern architectural and urban planning
technologies, 4(2): 36-46. https://dorl.net/dor/20.1001.1.23224991.1393.4.2.7.3
- Mahdavinejad, M. J. (2017). “in search of paramount architecture: the capacities of Iran’s contemporary architecture for conversion into a heritage for future”. utopia architecture and urban planning, 9(17): 129-138.
- Mahdavinejad, M. J. (2021). “the design-based approach towards the smart energy consumption in the theory of
paramount architecture”. Naghsh-e-Jahan, theoretical studies and modern architectural and urban planning technologies, 10(2): 75-83. https://dorl.net/dor/20.1001.1.23224991.1399.10.2.7.5
- Mahdavinejad, M., & Hosseini, S.A. (2019). Data mining and content analysis of the jury citations of the Pritzker
Architecture prize (1977–2017). Journal of Architecture and Urbanism. 43(1), 71-90.
- Mahdavinejad, M., Zia, A., Larki, A.N., Ghanavati, S., & Elmi, N. (2014). Dilemma of green and pseudo green
architecture based on LEED norms in case of developing countries. International Journal of Sustainable Built
Environment. 3(2), 235-246. https://doi.org/10.1016/j.ijsbe.2014.06.003
- MCTH. (2020). Semnan in a glance. Ministry of Cultural Heritage, Handicrafts and Tourism, Semnan Province.

- Moftakhar, Z., Mo’meni, K., & Didehban, M. (2022). “the proportions of the yard in the traditional houses of
Behbahan (Qajar and first Pahlavi Eras)”. journal of Islamic architectural studies, 9(2): 61-84. doi: 10.52547/
jria.9.2.61
- Nisztuk, M., & Myszkowski, P. B. (2019). Hybrid Evolutionary Algorithm Applied to Automated Floor Plan Generation. International Journal of Architectural Computing, 17(3). 260-283.
- Ostwald, M. J. (2011). A justified plan graph analysis of the early houses (1975-1982) of Glenn Murcutt. Nexus
Network Journal, 13(3), 737-762.
- Pease, S. G., Conway, P. P., & West, A. A. (2017). Hybrid ToF and RSSI real-time semantic tracking with an adaptive industrial internet of things architecture. Journal of Network and Computer Applications, 99, 98-109.

Volume 14, Issue 37, Winter 2022

Armanshahr Architecture & Urban Development

- Pilechiha, P., Mahdavinejad, M., Rahimian, F.P., Carnemolla, P., & Seyedzadeh, S. (2020). Multi-objective optimisation framework for designing office windows: quality of view, daylight and energy efficiency. Applied Energy.
261, 114356. https://doi.org/10.1016/j.apenergy.2019.114356
- Rahbar, M., Mahdavinejad, M., Bemanian, M., Davaie Markazi, A. H., & Hovestadt, L. (2019). Generating Synthetic Space Allocation Probability Layouts Based on Trained Conditional-GANs. Applied Artificial Intelligence,
33(8), 689-705. https://doi.org/10.1080/08839514.2019.1592919
- Rahbar, M., Mahdavinejad, M., Markazi, A.H.D., & Bemanian, M. (2022). Architectural layout design through
deep learning and agent-based modeling: A hybrid approach. Journal of Building Engineering. 47, 103822. https://
doi.org/10.1016/j.jobe.2021.103822
- Saadatjoo, P., Mahdavinejad, M., & Zhang, G. (2018). A study on terraced apartments and their natural ventilation
performance in hot and humid regions. Building Simulation, 11(2), 359-372. https://doi.org/10.1007/s12273-0170407-7
- Saadatjoo, P., Mahdavinejad, M., Zhang, G., & Vali, K. (2021). Influence of Permeability Ratio on Wind-driven Ventilation and Cooling load of Mid-rise Buildings. Sustainable Cities and Society, 102894. https://doi.
org/10.1016/j.scs.2021.102894
- Schwaller, P., Petraglia, R., Zullo, V., Nair, V. H., Haeuselmann, R. A., Pisoni, R., ... & Laino, T. (2020). Predicting retro-synthetic pathways using transformer-based models and a hyper-graph exploration strategy. Chemical
Science, 11(12), 3316-3325.
- Shams, Z., Vos, M. D., Oren, N., & Padget, J. (2020). Argumentation-Based Reasoning about Plans, Maintenance Goals and Norms. ACM Transactions on Autonomous and Adaptive Systems (TAAS), 14(3), 1-39. https://
doi.org/10.1145/3364220
- Tadayyon, K., Mahdavinejad, M. J., & Shahcheraghi, A. (2022). “the application of advanced mathematical algorithms in integrating the process of architectural designing”. architecture and sustainable urban planning, 9(1),
1-12. doi: 10.22061/JSAUD.2020.6603.1686

Contemporizing the Genome of Iran’s Architecture
Using Hybrid Algorithm
Page Numbers: 15-27

27

- Valitabar, M., Mahdavinejad, M., Skates, H., & Pilechiha, P. (2021). A dynamic vertical shading optimisation
to improve view, visual comfort and operational energy. Open House International. 46(3), 401-415. https://doi.
org/10.1108/OHI-02-2021-0031
- Ziaee, A., Moztarzadeh, H., & Movahec, K. (2020). The Role of Parametric System in the Analysis of Sim Van
Der Ryn’s Ecological Architecture Principles in Iranian Plateau. Armanshahr Architecture & Urban Development,
13(30), 167-182.

HOW TO CITE THIS ARTICLE
Dustmohammadi, H., Mahdavinejad, M. J., & Kamyabi, S. (2022). Contemporizing the Genome of Iran’s Architecture Using Hybrid Algorithm; Case
Study: Semnan’s Contemporary Houses. Armanshahr Architecture & Urban
Development Journal. 14(37), 15-27.
DOI: 10.22034/AAUD.2020.236640.2239
URL: http://www.armanshahrjournal.com/article_147102.html
COPYRIGHTS

Volume 14, Issue 37, Winter 2022

Armanshahr Architecture & Urban Development

Copyright for this article is retained by the author(s), with publication
rights granted to the Armanshahr Architecture & Urban Development
Journal. This is an open- access article distributed under the terms and
conditions of the Creative Commons Attribution License.
http://creativecommons.org/licenses/by/4.0/

