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Abstract

This research examines the purpose, feasibility, and opportunities of using
Artificial Intelligence (Al) in the early design phases of rebuilding Syrian cities.
By exploring text-to-image, text-to-video, and Generative Adversarial Networks
(GANSs), it demonstrates how Al can reimagine and restore urban architectures
while retaining cultural memories and individualities. Focusing on the Syrian
cities of Aleppo, Homs, Hama, Latakia, and Idlib, the study considers how Al
can handle cultural and heritage factors during reconstruction. Al-generated
digital representations, derived from analysis and machine learning, can
enhance the accuracy of architectural and urban planning, reflecting the cultural
and historical meanings of these societies. These technologies also help
visualize the restoration of architecturally significant buildings, ensuring new

constructions align with the cities' identities.

The research addresses recent ethical concerns in Al, including data
management, algorithms, and legal standards, emphasizing the need for

stakeholder management and community participation in rebuilding efforts.

In this research, we explore the feasibility of accelerating the modification of
war-torn areas in Syria using Al. This research utilizes text-to-image and GANs
to explore restoring Syria's architectural history while integrating ecological and
infrastructural considerations. The objectives of this research will be achieved
by means of selecting Al tools and then processing pictures of damaged areas,
transforming them into new regenerated landscapes of those locations and

finally evaluating of designs.
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Version en espanol

Esta investigacion examina el propdsito, la viabilidad y las oportunidades de
utilizar la Inteligencia Atrtificial (IA) en las primeras fases de disefio para la
reconstruccion de ciudades sirias. A través de la exploracion de tecnologias
como la conversién de texto a imagen, texto a video y Redes Generativas
Antagénicas (GANs), se demuestra como la IA puede reimaginar y restaurar
arquitecturas urbanas conservando a la vez las memorias culturales y las
individualidades. Centrandose en las ciudades sirias de Alepo, Homs, Hama,
Latakia e Idlib, el estudio considera cémo la IA puede gestionar los factores
culturales y patrimoniales durante la reconstruccién. Las representaciones
digitales generadas por IA, derivadas del andlisis y el aprendizaje automatico,
pueden mejorar la precisiéon en la planificacion arquitectonica y urbana,
reflejando los significados culturales e historicos de estas sociedades. Estas
tecnologias también ayudan a visualizar la restauracion de edificios
arquitectonicamente significativos, asegurando que las nuevas construcciones

se alineen con las identidades de las ciudades.

La investigacion aborda las preocupaciones éticas recientes en la IA,
incluyendo la gestion de datos, los algoritmos y los estandares legales,
enfatizando la necesidad de gestion de partes interesadas y la participacion

comunitaria en los esfuerzos de reconstruccion.

En esta investigacion, exploramos la viabilidad de acelerar la modificacion de
las areas devastadas por la guerra en Siria utilizando |A. Esta investigacion
utiliza la conversién de texto a imagen y las GANs para explorar la restauracion
de la historia arquitectonica de Siria, al mismo tiempo que integra
consideraciones ecoldgicas e infraestructurales. Los objetivos de esta
investigacion se lograran mediante la seleccion de herramientas de IA, el
procesamiento de imagenes de areas dafiadas, transformandolas en nuevos
paisajes regenerados de esas ubicaciones, y finalmente, la evaluacién de los

disefos.
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1. Introduction

1.1 Background of the Study

Since the start of the 215t century, artificial intelligence, data and
computation analysis have entered the aesthetic design realm
gradually. Considering the role of Al in architectural designing,
acquiring desirable results requires variousconsiderations like
contextually of sites as well as architectural elements proportion as
highlighted in (Combi et al., 2022). Due to this, the present research
has considered the examinations of possible progressive impacts of
Speculative insights (Al) within the field of architecture, with specific
accentuation on the use of Al within the handle of revamping Syria's
war-torn cities. The reason behind this consideration is to imagine and
reconstruct war-torn cities by utilizing Al imaging innovations like text
to image Al, Generative Adversarial Networks GANSs, text to video,
text to voices, and others.

Furthermore, the significant consideration also includes the
consolidation of ecologically capable and socially delicate plan
thoughts into the remaking handle. From the decades of war, there
has been a significant impact on the environment as an outcome of
the greater utilization of explosive weapons thathave done greater
damage to refineries and construction in Syria. There is a greater
need for integration as well as consideration related to conflicts for
appropriate reconstruction plans. In addition, Syria’s reconstruction
must be used as an opportunity for the practitioners to adopt
appropriate techniques forreconstructing the war-torn cities with the
help of Al.

However, many challenges arise in getting outcomes in a specific field.
Previously as highlighted, by Mannan and Islam (2023), it was not
possible to simply overcome the challenges with text but producing the
images based on natural language explanation is referred to as a

fundamental issue in several applications used in the domain of
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architecture. Similarly, the technique of deep learning (DL) revolution
development in designing procedures across the globe is increasing as
well as facilitating various important developments in the computing
domain (Taye, 2023). With the emergence of Al technology, Mannan
and Islam (2023) have added that there is a foremost revolution that
produces noble forms as well as new ideas, which have never been
generated before and are referredto as the intelligent form of
architectural discipline. To remain consistent with human creativity,
technology helps to consistently produce and generate intelligent forms
in the design realm. For this purpose, the concept of GANs
(Generative Adversarial Networks) was developed in 2014 at the
Conference of Neural Information Processing Systems as demonstrated
in Figure 1. The core purpose of GAN (DL tool) is to produce intelligent
forms and this tool has significantly been used in the following study

for venture Speculative insights.

Moreover, the following study venture points to exploring how
generative visualizations may contribute to the fast generation of novel
thoughts and ideas for revamping the crushed zones of Syria,
particularly investigating how Al can assist. In addition, the aided by Al
has examined how Al advances have drawn motivation from a wide
assortment of designers all around the world, subsequently
empowering a collaborative and creative approach to the method of
recreation. The field of image synthesis has made great strides in the
last couple of years as discussed in (Borji, 2022). Recent Al and DL-
related models such as Generative Adversarial Networks can generate
images with an astonishing quality. Fine-grained evaluation of these
models on some interesting categories such as faces is still missing.
The present research also performed a quantitative comparison of
three popular systems including text to image Al, Generative
Adversarial Networks GANSs, text to video, text to voice intheir ability to

generate photo-realistic faces in the wild.
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The method involves filtering and gathering information from war-
affected locations in Syria, bolstering the information into Al imaging
instruments to create plan concepts, and assessing their common
sense based on criteria such as neighborhood materials, range
investigation, and collective information integration. Eventually, the
objective is to make a model that may be utilized in Syria. The system
of the proposition contains chapters on comprehending Al in design,
checking harmed locales, giving information to Al devices, and
changing Al-generated plans into real arrangements. The purpose of
this investigation is to reconsider and reproduce the regions that have
been devastated in Syria by utilizing the potential of Al in the plan.
The reason for this inquiry is to contribute to the fast and viable
modification of war-torn towns by creating novel engineering concepts
by taking the issues of social affectability, natural duty, and speedy
ideation into consideration. In addition to these considerations, these

concepts are created with the help of Al models of imagegeneration.

Mannan and Islam (2023) have discussed the utilization of neural
networks forarchitecture which is arguably the first and genuine
designing technique that highlighted the GANs to produce unexplored
futuristic noble forms possibly in the architecture field. Other than that,
there was still a need to highlight how Artificial Intelligence could be
used as a personalized tool for architects to produce and discuss
design ideas in particular countries, especially in Syria.

Due to this reason, the present study has focused on addressing a
few inquiriesincluding how Al can help in envisioning new cities and
buildings within the annihilated ranges, the most challenges related to
utilizing Al within the reproduction process, and the importance of Al in
reshaping post-conflict and post-disaster recreation endeavors.
Particularly, this consideration centers on how Al can help in
envisioning modern cities of heritage conservations to maintain the

Syrian architecture and urban design identity.
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inquiry is to contribute to the fast and viable modification of war-torn
towns by creating novel engineering concepts by taking the issues of
social affectability, natural duty, and speedy ideation into
consideration. In addition to these considerations, these concepts are

created with the help of Al models of imagegeneration.

Mannan and Islam (2023) have discussed the utilization of neural
networks forarchitecture which is arguably the first and genuine
designing technique that highlighted the GANs to produce unexplored
futuristic noble forms possibly in the architecture field. Other than that,
there was still a need to highlight how Artificial Intelligence could be
used as a personalized tool for architects to produce and discuss
design ideas in particular countries, especially in Syria.

Due to this reason, the present study has focused on addressing a
few inquiriesincluding how Al can help in envisioning new cities and
buildings within the annihilated ranges, the most challenges related to
utilizing Al within the reproduction process, and the importance of Al in
reshaping post-conflict and post-disaster recreation endeavors.
Particularly, this consideration centers on how Al can help in
envisioning modern cities of heritage conservations to maintain the

Syrian architecture and urban design identity.

1.1.1 Role of Al in Modifying War-Torn Towns

The subfield of computer science known as Al, which points to create
machines that are capable of mimicking human insights, has made
significant progress in later a long time as discussed (Mitchell, 2019).
These innovations have advanced, which has driven an extension of
their applications into an assortment of other segments, counting
design. This has brought in unused time that will profoundly modify
the way Al and design connect, which can lead to modern openings
and challenges. Considering the challenges, Lorenzo-Eiroa(2022)
have added the current challenge of how the cities grow in terms of

validation and measurement. In addition, challenges are still there
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regarding thesecure utilization of real-time systems that include
parameters like functionality and representation. These issues are to
be addressed in emerging urbanizationas well as architecture
information that contains surveying reading, meditating, reality and
organizing the data flows. For this, the author has highlighted fields
like big data and Al to help activate the real-time dynamics that vary
with economic ecological zoning by considering the city’s

interconnected space environments (Lorenzo-Eiroa, 2022).

Moreover, the urbanism and architecture of the data age imply
urbanists and architects might no longer require designing the
buildings but can require working at the level of Meta by designing
interfaces as well as systems, which mediate, transform, organize and
represent the data flow (Lorenzo-Eiroa, 2022).In addition to that, it
extends extraordinary knowledge to explore these possibilities and
address these issues by looking at them through the crystal ofthe
progressing struggle in Syria and the squeezing required for the repair

of building structures.

At first, image generative and visualizations were the most part utilized
in applications inside disciplines such as computer science and
information investigation (Sarker, 2022). In any case, as the complexity
of increased calculations, so has the opening scope that has emerged
for their application in architectural design. Al's essential qualities,
which incorporate design acknowledgement, problem-solving, and
versatile learning, make it an engagingrecommendation for structural
firms (Kamalov et al., 2023). Al helps in preparing huge volumes of
information and sharing the best possible decision- making and
planning as discussed in (Bharatiya, 2023). The application of
Speculative insights (Al) in Architecture homes has been continuously
developing over the past few years. Al models have been included
within the plan handle that modelers utilize, which has come about in
enhancements in both productivity and inventiveness. Speculative

insights-based intelligence has the potential to help planners analyze
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location conditions, create engineering plans, anticipate future
scenarios, and manage construction ventures (Schoemaker, 2022). For
illustration, Al may analyze the natural data of a location and make
proposals for the foremost successful building orientations, layout

setups, and fabric choices as demonstrated in Fig 1 below:

Figure 1: Re-shaping war-torn cities (Source: Ziwar et al., n.d.)

As demonstrated in the image the study of Ziwar et al. (n.d.) has
highlighted the role of re-coding post-war Syria that focused on
providing innovative transparent images with new technology to create
a future of post- war cities into sustainable and advanced urban
environment in a smarter way. These study recommendations can be
based on components such as taking a toll, vitality efficiency, or other
foreordained criteria, how architects interrogate adesign space. There
are constraints for the design based on program, budget, building
code, structural loads, environmental conditions, cultural preference
and others(del Campo, 2022). Other than that, the usage of Al in the
method of planning structural spaces has also contributed to the
expansion of computational plans. The method of computational plan
utilizes algorithmic considering all through the numerous stages of the
plan and generation forms. Computational planning, when combined
with the capabilities of Al-generated insights, empowers an approach
in which intricate issues can be tackled through the application
calculation arrangement, subsequently creating those arrangements

that were already incomprehensible. In any case, despite the reality,
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that Al encompasses a gigantic potential to revolutionize structural
strategies, its execution is still in its newborn child stages at this point.
Especially in troublesome circumstances like post-conflictremaking,
there is a requirement for more in-depth inquiry about the conceivable
outcomes of Al in architecture. This need exists since there is a need
for such investigation and the reason for this venture is to meet this
requirement by exploring how counterfeit insights (Al) may well be
utilized to reimagine and revamp the harmed regions in Syria. More
specifically, Al innovations like diffusion models, text to image Al,
Generative Adversarial Networks GANSs, text to video, text to voice, and
steady dissemination have illustrated huge potential in reevaluating the
forms included in the engineering plan. These procedures have been
utilized to create novel urban plan concepts, facades, and scenes, in
this manner displaying novel perspectives on engineering plans and

urban arranging. Some discussed techniques are elaborated below:

Diffusion Models:

These models have emerged as an advanced state-of-the-art family
for deep generative models such as the urban scene 15, dvArch and
biomechanical (PixCores, 2023). The diffusion models are the family
of probabilistic generative models, which destruct data progressively
by adding the noise and then learning about reversing the procedure
for sampling generation. In addition, these models have broken GAN’s
(generative adversarial networks) long-time dominance in challenging
the tasks related to image synthesis. Along with that, these also
demonstrate the potential in dealing with various domains that range
from natural language processing, temporal data modelling, computer

vision, robust machine learning and many others (Yang et al., 2022).
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Figure 2: Temporal data modelling (Zhang et al., 2021)

Text To Image Al, Generative Adversarial Networks Gans, Text to Video, Text to
Voice Tools

The generative Al systems that are text-to-image art with a generative
Al service and program hosted and created by a San Francisco-based
independent lab of research. In addition to that, text to video Al tools
produce images from the descriptions of natural language known as
prompts that are like text to image and image to video Al tools as

discussed in (Zohuri and Rahmani, n.d.) and an example of

D MidJourney

Figure 3: Concept Understanding of text to image tools (Source: Monge, 2022)

Midjourney have been demonstrated below:

Furthermore, Kang et al. (2023) have discussed that the emerging
advancement of Al techniques and models such as large language

models liketext to video has gained interest and produced
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opportunities for the improvement of productivity. This kind of large
language model demonstrated impressive abilities like image
synthesis and language generation. Other than that, the emergence
of this potential tool has made it easy to access and generate higher-

quality map images by giving specific prompts.
GAN:

The generative adversarial networks are referred to as the kind of Al
algorithm that is designed to resolve the issues of generative
modelling. In addition, the generative models aim to study the collection
of training examples and then learn probability distribution, which
generated them. GANs are then able to produce more examples from
estimated distributions of probability as discussed (Goodfellow et al.,
2020). Other than that, the generative models based on deeplearning
are very common but the GANSs are referred to as the most successful
and popular generative models, specifically in case of their capability
ofgenerating realistic higher resolution images.
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Figure 4:GANs Concept (Source: Ching, 2021)
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Tsay et al. (2018) have elaborated the concept of text to
image which is a cloud-native tool the machine learning
(ML) experiments management as well as associated with
it. In addition, the text to image is a framework and
workflow-independent tool, which maintains and manages
the links and metadata central to the artefact that is required

to regenerate the experiments and models.
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Figure 5: Al Tool Model (Source: Tsay et al., 2018)

1.1.2The Syrian Crisis and Its Impact on Urban Infrastructure

The Syrian war is without a doubt the largest humanitarian crisis of the
twenty- first century as discussed in (Alhaffar and Janos, 2021). The
war, which began in 2011, entered its tenth year by March 2021, with
millions of displaced people both inside and outside Syria, and
hundreds of thousands were slain, injured, disabled, or gone without a
trace.(Sajid & Islam Md. Nazmu, 2016). The distressin Syria, which
started as a sensibly quiet contradiction improvement in 2011, quickly
changed into a foolish and amplified brutal war in a brief sum of time.
The Syrian government, a few resistance bunches, and other radical
organizations all took up arms, which drove the crisis that showed
precautionsshould be taken into consideration for the urban and social

environment of thenation.
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Figure 6: War has not ended in Syria (Source: Socialists and Democrats, 2019)

Amid the early stages of the strife, the essential ranges of
concentration for the universal community were the political and
compassionate angles of the bind. On the other hand, as the war went
on for a longer period, the harm that it brought to Syria's built
environment came to its breaking point. The crisis caused the
misfortune of essential establishments all over the country, which had
an impact on a wide assortment of fundamental workplaces, such as
lodging, healthcare workplaces, educational institutions, and heritage
and sociallegacy buildings. Daher (2019) has added that there has
been widespread destruction throughout Syria since the year 2011
March referred to as disastrous for their economy. In addition, in the
year 2019, the estimated rebuilding cost ranged from $250 billion to
$400 billion dwarfing the government’s budget of 2018 which was 3.9
trillion Syrian pounds. From the budget, the allocated amount for the
reconstruction was approximately 50 billionSyrian pounds which
amounts to nearly $115 million. Hence the government of Syria could
not afford such a huge undertaking. The study also found that
approximately 12 M people required humanitarian assistance in a
single form oranother as well and approximately 5M have fled to their

neighboring countries (Daher, 2019).
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aerial bombing and tanks used to destroy several public facilities and
buildings. In September 2012 from east and north, the fight reached
Aleppo’s city had damagedal-Madina Souk’s central market area with
the loss of thousands of destroyed shops. Other than that, access to
necessities and healthcare was impeded severely as well and transit
between various areas of the city was nearly impossible and risky. It
was also noticed that approximately one-third of scholar buildings in
Aleppo cities were severely damaged or being utilized for various other
motives throughout the conflicts like displaced person shelters
(Almohamad, 2021) . the conflicts on different stages with huge spikes
affected the commercial buildings, private services, city’s monuments,
industrial buildings as well and infrastructure as demonstrated in the

figure below:

Figure 7: Great Umayyad Mosque Damage in Aleppo (Source, Bandarin, 2022)

The study found that the most essential heritage losses include the
Great Umayyad Mosque which included eleventh-century minaret
buildings in the year2013 as well as cracks into building structures.
Several unique manuscripts were looted including a historic wooden
pulpit and many other decorative pieceswere burnt. Moreover, several
parts of the Al-Madina Souk area as well as the city’s medieval
buildings have been severely damaged, destroyed or burnt as an
outcome of conflicts till yet (Bandarin, 2022). Truly critical cities in
Syria, such as Aleppo, Palmyra, and Homs, which were once bustling
with life and culture, have been turned into war zones. The physical

and sociocultural texture of numerous urban places has been harmed
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past repair because of this. Amidthe struggle, millions of structures
were either harmed or destroyed, which came about in a noteworthy
populace move inside Syria as well as outcast emergencies within the
nations that border Syria. Depending on multiscale criteria, millions of

structures were either harmed or devastated.

The United Nations have, in several ponders, shed light on the
breadth and seriousness of the urban pulverization that has been
happening in Syria (Hellmdller, 2020). The entire neighborhood has
been diminished to rubble because of the struggle, and numerous
individuals nowadays still hold the mental and physiological wounds
dispensed by the strife. The broad destruction has brought critical
deformations within the urban morphology of the cities that have
been affected (Vale, 2005). In expansion to the mammoth
assignment of overhauling the physical environment, these changes
are anticipated to have long-lasting impacts on the cash stream. The
genesis and the background of the crisis are very complicated since
several state and non-state actors are involved directly and indirectly
at different levels in these complex geopolitics mix. This section is not
an exhaustive or definitive account of the entire story but rather a
brief description of what was the situation before the crisis and what
the dominating factors inthe pre-conflict scenario (Sajid & Islam Md.
Nazmu, 2016).

The assessment of damage to historical and cultural sites
demonstrated significant damage that was caused by the military in
the historical center. The historical district destruction was extensive,
and damage is further estimated to cover major areas of the city. The
study also found that the traditional and historical sites in Homa's

center were greatly affected because of the conflict ofwar in Syria.
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Figure 9: Abdullah Farkuh (Source: Belal, A. and Shcherbina, E., 2021)

The designing process post-war plans must include not only the historical
buildings but also extend to involve the urban environment. The historic
centerscould improve the urban environment by creating greener public
spaces that can contribute to decreasing environmental pollution. The

intervention techniques in historical areas must ensure the cultural identity
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preservation of cities with the applicability of contemporary architectural
planning without any harm. In addition to that, any new contemporary

architecture and structures should be in harmony with the historic centers.

Figure 10: Al-Zahrawi (Source: Belal, A. and Shcherbina, E., 2021)

The cities of Syria also host tens and thousands of IDPs (Internally
displaced persons) who have fled from various parts of the country
(Lichtenheld & Schon, 2021). This has added pressure to scarce
resources already including housing and land and might contribute to
the enhanced social tension. There was significant damage has been
found to the traditional buildings and neighborhoods. On the other
hand, the displaced person's arrival in cities has transformed the

whole neighborhood

and added pressure on land and housing including cultural heritage
sites and buildings. The essential damage inflicted on the historic
residential districts suchas Hara’s contribution to change eroding
historic cities as well as urban fabric coherent architectural expressions
with traditional and dense neighborhoods. In addition to that, there is
poor maintenance of historical sites and buildings tenants and owners
are not able to prioritize the higher cost of repairs and restoration.
Below demonstrated are some of the graphical representations that help

to understand the damage and structural status to the Syrian areas.
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Figure 11: Affected areas of Syria (Source: Restoration of cultural heritage, 2021)

The above figure demonstrates the affected residential structures in

older citiesof Syria. In Dar’a, the old city covers 86 of the 1,526-hectare
city in total.

Approximately, 80% of the old city’s structures were affected. In both Dar’a

andRaqqa, 98% of the affected structures were residential.
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Figure 12: Affected Areas (Source Restoration of cultural heritage, 2021)
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Table 1: Damaged Historical Building in Southwest District of Syria

NAME OF
BUILDINGS

Al-Adiliyah
Masjid, Madrasa

Al-Ahmadieh

Madrassa

Al-Fustuq Khan.
Al-Sahibah

Al-Fustuq
Mosque, Al-
Sahibiyah

Al-Halawiyah

Madrassa:

Al-Harir Khan

Al-Jumrok Khan

REGION/ CITY SORT OF

Aleppo

Golan Heights

Aleppo

Aleppo

Aleppo

Old Damascus

Aleppo
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DAMAGE

Damage to
the
building
and

minaret

Damage to
the building

Damage to
the building

Damage to
the building

Damage to
the building
Damage to
the building

Damage to

the building

34

11

12

37

REFERENCE
[DGAM=
Directorate
General of
Antiquities and

Museums]

Al-Afandi, 2013;
DGAM, 2014e;
DGAM, 2014a.

Abd-alkarirn,
2013c;DGAM,
2014a.

Abd-alkarirn,
2013c;DGAM,
2014e.

DGAM, 2014a;

Danti, 2014.

VV. AA. 2013;
DGAM, 2014a.

DGAM, 2014a.

Abd-alkarim,
2013c;

DGAM, 2014a.



Al-Kameliyah
Zawia

Al-Khasrafia

Mosque

Al-Khiesh Khan

Al-Medina Souk

Al-Nahhaseen1-

lammam

Al-Qargnawi
Khan

Al-Sabon Khan

Al-Sharqiya

Madrasa

Al-Shibani
Church

Al-Swiga Souk

Al-Tut Masged
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Aleppo

Hama

Al Kiswah

Aleppo

Aleppo

Aleppo

Aleppo

Daraa

Aleppo

Aleppo

Damage to
the building

Damage to
the building
Damage to
the building

Damage and

fire in Old

Burning

shops

Damage to
the building

Burning

shops

Damage to
the building

Damage to
the building

Serious
damage to
the

Old Damascus Damage to

the building

35

14

15

62

64

39

21

22

24

25

Abd-alkarim,
2013c;DGAM,
2014a.

DGAM, 2014e.

DGAM, 2014a.

Abd-alkarim,
2013c;

DGAM, 2014a
Abd-alkarim,
2013c;DGAM,
2014a.

DGAM, 2014e.

Abd-alkarim,
2013c;DGAM,
2014a.
Abd-alkarim,
2013c;DGAM,
2014a.
Abd-alkarim,
2013c;DGAM,
2014a.

DGAM, 2014a;
DGAM, 2014g;

Abd-alkarim,
2013c;DGAM,
2014a.



Asian Dadah

Mosque

Bahramieh

Mosque

BahramiehSouk

Haj Musa

Mosque

Khan Al-

Jumrok Souk

Khan Al-

Nahhaseen

Khier BiekKhan

Omayyad

Mosque

Science &

Medicine

Toot Mosque

Wadfiye Library

Old Damascus

Aleppo

Aleppo

Aleppo

Aleppo

Aleppo

Aleppo

Old Damascus

Old Damascus

Al Midan

Al Midan
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1.1.3The 2023 Earthquake in Syria

The circumstances in Syria, which had as of now been troublesome
because ofthe delayed struggle, must be more complicated after a
critical seismic tremor happened in 2023. This seismic tremor caused
additional extreme harm to the as-of-now helpless foundation,
especially in places like Idlib, Aleppo, Lattakia, Hama, and Homs. This

annihilation was especially predominant in Aleppo.

LTI L '?E

Binnish

Idlib

Jisr Ronet
Figure 13: Idlib, Syria Earthquake 2023 (Source: Qanafed Mountain, 2024)
Recreating the war-torn cities was as of now a troublesome
endeavor sometime recently the seismic tremor included another
measurement of trouble. According to the Disaster and Emergency
Management Authority (AFAD), bringing the total toll including Syria
to more than 52,000. This is the fifth- deadliest earthquake of the
21st century (Dal Zilio & Ampuero, 2023).

The seismic tremor made the preexisting circumstance much more
awful, leading to an expanded number of fatalities and uprooted people
as well as the harm of extra structures and frameworks. It made it
much more pressing to discover arrangements for the recreation issue
that may be actualized rapidly and viably, and it made it exceptionally
vital to see into novel advances and approaches. Nearly, 1,700
buildings in north-west Syria were fully damaged by the 6 February
earthquakes. At least 100 people have died in the building (UN-

OCHA, 2023). This characteristic catastrophe, in conjunction with the
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damage that was caused by people, highlights the need to create
revamping arrangements that are both safe and durable. The
requirement for arrangements that not as it were meet the current
obligations of reproduction but take into consideration potential future
threats, whether those dangers comein the shape of strife or normal
fiascos, is more critical than it has ever been.

Shelters, winterization and multi-purpose cash have been identified as
priorityneeds in north-west Syria, according to a REACH Rapid
Assessment. Health needs continue to be dire with at least 20%of
604 assessed communities having no access to healthcare (UN-
OCHA, 2023).

Figure 14: Destruction in Syria (Al Arabiya English 2023)
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Figure 15: Lattakia, Syria earthquake 2023 (Wikimapia.org, 2023)

The application of Al in Architecture, and more particularly within the
process of modifying metropolitan regions that have been damaged,
becomes a range of colossal potential and need. The objective is not
to renew the physical environment but moreover to supply a developed
environment that is both strong and economical, so that it will be

superior prepared to persevere against future hazards.

1.2 Problem Statement
1.2.1 Restoring and Reconstructing

The term "built environment" cannot essentially reference to a
collection of building structures since Syria's built environment
envelops much more. It may be a fabric of history, culture, and
community that is personally joined, reflecting the impacts of various
past civilizations that have cleared out their stamp on the landscape of
Syria. Each building, each area of the city, and each urban
arrangement carry with them not only a chronicled story but moreover,
a sociocultural meaning that goes well past their real nearness within
the world. Each of Syria's old destinations, from the ruins of Palmyra
to the chronicled locale of Aleppo and the one-of-a-kind urban
structures of Damascus, has its claim set of architecture and social
qualities that include the country's sweepingand shifted history. Syria

has six regions in the list of entries of UNESCO Cultural Heritage sites
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(Fuensanta & Toscano, 2013; Leventhal et al., 2014:3): the Old City of
Damascus (David, 1994: 196), the ancient city of Bosra, the site of
Palmyra, the ancient city of Aleppo (Brusaco, 2012), the castles Crac
de los Caballeros and Qal' at Salah EI-Din, and finally, the ancient
Villages of NorthernSyria (Leventhal et al., 2014:3). However, the
properties provided in the Provisional List of UNESCO double the
number, which is currently, enrolled (Fuensanta & Toscano, 2013).
(Shadi & Bashar, 2015)

Figure 16: Citadel of Aleppo, Syria (Source: Travelogues, 2024)

These notorious buildings and urban settings have been critically
damaged because of the war and the normal fiascos that have
happened to the region. Inaddition, the destruction that was mainly
caused has not been taken into consideration and it was brought
within the misfortune of chronicled landmarks as well as social points
of interest, which cannot be supplanted. In this great extent of
damage, Al can help reconstruct complicated concept designs as it
can process plenty of details in the least time. The neighborhood
disturbance, the focus on community connections as well as straining
of the one-of-a-kind way of life propensities cultivated by such areas
have had an essential effect on all these considerations. Since early
2012, the Director General of UNESCO, |. Bokova (UNESCO, 2013d),
has been publishing press releases asking those involved in the
conflict to cease their activity to preserve not only heritage but human

lives. Occurrences such as the fire in the old souk of Aleppo are
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evidence of the urgent need to take protective actions in Syria,
especially considering that this city has been designated a World
Heritage Site (UNESCO, 2013f).

Subsequently, the issue of recreating Syria's building bequest and
urban rangesamplifies the distant past of the repair of the country's
physical foundation. It is essential to give cautious thought to a wide
run of components, such as authentic realness, socio-cultural
progression, current requests, and future flexibility. It is not sufficient to
revamp the destroyed buildings; instead, the center ought to be on re-
establishing the city's soul by resuscitating a feeling of put,
reconnecting with the community, and reinvigorating social bonds. This
endeavor is made much more troublesome by the different building
styles that are spoken to in Syria's built legacy, which runs from
antiquated ruins and Islamic Architecture to colonial-era buildings and
modern styles. When it comesto the method of recreation, each
period and style has its architectural features that must be considered
in arrange to be caught on and regarded. The motive behind this
insight is to mobilize all the member countries in support of preserving
the sites as per agreements that were previously made at the Hague
(Unesco, 2012; Manzanera, 2013).

Figure 17: Temple of Beil Palmyra, Syria (Source: France 24, 2013)
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In expansion, the trouble of the circumstance amplifies the method of
revamping the urban texture, which has been equally damaged. Syrian
cities' urban texture is recognized by their one-of-a-kind mixing of modest
patios, conventional souks, and lanes that have played fundamental roles in
modelling ways. In arrange to remake these regions, it is fundamental to
reweave the existing texture and revamp the complex socio-spatial flow that
has become disorganized because of the war and the catastrophe. The
preservation of our cultural heritage is nothing less than a powerful tool for
building social cohesion. This reminds us once again, of the importance of

UNESCO, and that it continues to coordinate international efforts with all

parties in the conflict to eradicate the illicit trade in Syrian antiquities
(UNESCO, 2013b; id., 2013e).

Figure 18: Hama, Syria (Source: Rafig, 2017)

The challenge of reimagining what ought to have been in Syria's assaulted
regions is, at its center, a troublesome and multifaceted one. It requires in-
depthinformation on the country's broad architectural history, the complex
urban texture, and the socio-cultural flow that these spaces helped foster.
This comprehension is basic for the development of modifying techniques

that not asit were repair the destroyed physical structures but moreover
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reinvigorate the soul of the ranges that were annihilated and, by

expansion, the soul of the nation as an entirety.

Historical Categorization of the Cities

City Categorized Building Elements
Features

Hama Mamluk Mamluk

Al Kiswah Masjid Minaret

Aleppo Medieval Medieval

Al Midan Ottoman Ottoman

Old Damascus Ottoman Ottoman

Daraa Mamluk Mamluk

1.1.1 Overcoming Challenges in Designing Syrian Cities with Al

Given the greatness of the pulverization and the one-of-a-kind
challenges that stand in the way of these endeavors, it is conceivable
that conventional implies will not be adequate to rebuild or restore
Syria. Both universal participation and the accessibility of imperative
assets have been limited because of financial sanctions forced by the
United Nations. Several other political components contribute to this
issue. The calculated confinements, arrangement ambiguities,and
security issues as it were making these issues more troublesome.
Nevertheless, troublesome circumstances can serve as the driving
force for development, and given the estimate of the challenges we
confront, we must ponder new and imaginative approaches to finding

an arrangement for these issues. One curious elective that has the
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potential to alter the way that we approach post-conflict reproduction
and urban arranging is the utilization of counterfeit insights (Al). The

utilization of fake insights (Al) presents a possiblyproductive way.

Al, and particularly models such as machine learning and generative
models (text to image, text to video, image to video and GAN) can be
of help within thepreparation of creating an assortment of plan options
for urban arranging, Architecture planning, and scene mediations
(Steinfeld, 2023). This will be the case whether the plan options are
for urban arranging, building plans, or sceneintercessions. These
counterfeit insights frameworks can be memorized from the
tremendous sums of information that exist concerning Syria's pre-war
building bequest and urban designs. This empowers them to create
plan choices that regard Syria's authentic and social setting. In
expansion, the illustrations that are delivered by Al have the potential
to be a critical device in advancing the worldwide talk about almost all
the endeavors that are being made to revamp Syria. They can
function as a capturing image of the potential that Syria holds and
produce a visual message of good faith and tirelessness for the
nation. This would be a positive development. These visualizations
havethe potential to draw in the consideration of partners all around
the world, whichmight lead to an increase in the sum of funding and
help given for the continuing cleanup and reclamation efforts. This
proposition, in substance, triesto create and utilize the potential of
manufactured insights within the handle of reproducing cities of Syria
within the trust of moving the tide from pulverization toward

reproduction and from cynicism toward positive thinking.
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2. Objectives of the Study
2.1 Understanding the Use of Al in Restoring Architecture

The main purpose of this research is to examine the purpose, feasibility, and
opportunities for the use of Al in rebuilding Syrian cities. By conducting this
research, it is aimed to capture in detail the essence of reconstruction using novel
technology, embracing the modern method of architectural design while
preserving the essence of history and heritage. Syria was the home to history's
great empires and so it has the reflection of those mighty times in its architecture.
Keeping its culture intact and moving towards better living conditions and

environment.

2.2 Employing Al Visualization Models in Creating Novel Urban

Landscapes and Architectural Facades for Syria's Reconstruction

The utilization of Al generative insights within the handle of planning modern
urban scenes and designing the exteriors for the pulverized structures in Syria
is the essential point of this investigative venture. This involves utilizing the
capabilities of Speculative insights based on Al models such as Image to video,
text to video and text to image, and GANs to create imaginative and successful
plan propositions for Syria's future towns based on restoring the historical and
heritage architectural and urban features as well as characteristics information.
We embrace Al because it allows us to return to creation and design.
Computers, leaving people more time for emotional expression, artistic
appreciation, and brainstorming, are already doing many calculations, analyses,
and tedious drawing and modelling work. The emergence of Al is both an
opportunity and a challenge for Landscape Architecture, and the education and
training of landscape architects need to introduce new forms of innovative

design and human-machine interaction (Wicaksana & Rachman, 2018).

It is of the most extreme significance, as communities in Syria start the

challenging preparation of remaking after a strife or common fiasco, to not as it
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were repairing the physical foundation but also to make spaces that create a
great and inviting culture for returning foreigners. Typically, these cities will be
domestic to an expansive number of displaced people. This involves the
creation of private, commercial, and open regions that cater to the necessities
of the tenants, move forward social cohesion, and include the energy and
livability of the city. In specific, the objective of this venture is to restorative the
architectural and urban Syrian heritage data and develop conceptual renders
using Al-Visualization models, and the hypothesis, which is testing the capacity
of these Al models to deliver this re-imagination and design conceptualization of
the architectural and urban heritage in Syria. Furthermore, the research has
focused on how Al may help with the creation of sustainable and flexible urban
places that can outline any future natural, social, or financial stuns which will be

tossed their way.

In expansion, the reason for this investigation is to illustrate how Al generative
insights may be utilized to produce a wide run of plan concepts, insight and
successful way. Al apparatuses can help planners, urban planners, officials,
and community individuals see that their cities becoming better by giving
numerous plan alternatives and visualizations. This empowers more insightful
and included decision-making within the restoration. This goal's essential center
is on utilizing the potential of artificial intelligence to create plans that are not
only fair and compositionally forward-thinking but also socially responsive and
comprehensive in arrange to create a positive commitment to the advancement

of Syria's urban situations within the future.

2.3 Integration of Cultural and Historical Significance in Al-assisted

Design Process

The objective of this investigation is to utilize Al-assisted design in arranging to
take under consideration the unmistakable social bequest of each Syrian city.
This calls for in-depth information on the social importance of Syria's expanded
building past for today's plan aesthetics and urban texture. Syria is domestic to
a wealthy and shifted architectural history that dates back thousands of years.

The engineering scene of Syria could be a living confirmation of the brilliant
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history of the nation. Romans (The Colosseum), Byzantines (Hagia Sophia),
Ottomans (Blue Mosque), and Muslims are as it were a few of the societies that
cleared out their stamp on the urban arrangement and building styles of the city
throughout numerous different periods and times. During the method of
recreation, it is both a challenge and an opportunity to produce an association
between the past and the end of the through the medium of engineering in case
distinctive sees can be captured and represented. This is justified by exploring
whether it is conceivable to train Al visualization model models to consider
social and chronicled settings interior the plan space. Amid the method,
Speculative insights frameworks may be trained on Syria's verifiably critical

design, motifs, and approaches to urban design.

This endeavor is being attempted with the deliberate of creating a novel
perspective on Syrian Architecture and urban design that pays homage to the
wealthy structural history of the nation moreover looking forward with good faith
to its promising future. The investigation points to making the character of future
towns in Syria by building an architectural dialect that recognizes the culture of
the individuals there while also looking to the longer term. The structural scene
of Syria may be a. living confirmation of the wonderful history of the nation.
Romans, Byzantines, Ottomans, and Muslims are as it were a few of the
societies that cleared out their stamp on the urban arrangement and building

styles of the city throughout numerous different periods and periods.

The method of re-shaping is both a challenge and an opportunity to
demonstrate an association between the past and the longer term through the
medium of architecture in case distinctive sees can be captured and spoken to
as discussed in (De Lange et al., 2019). The reason for this is to explore
whether it is conceivable to educate Al such that it can see and consider social
and verifiable settings interior of the planned space. Amid the method, fake
insights frameworks may be educating on Syria's truly noteworthy engineering,

themes, and approaches to urban design.

Al in Architectural Concept Design | 47



2.4 Mapping and Integrating Creative Aspirations of

Syrians in theDesign Process

This extension is to think about how counterfeit insights (Al) may capture and
consolidate the inventive goals and trust of the individuals of Syria as they work
to revamp their country. This journey requires a procedure that is not as it were
amazingly empathic and socially sensitive but moreover cutting-edge in terms of
innovation. Within the conviction that the genuine character of a city lies not as
it were within the physical framework of the city but also within the soul of the
individuals who live within the city, this investigation makes an exertion
associated with the collective creative ability of Syrians. This step was
embraced with the trust of picking up an understanding of the nature of the
Syrian individuals. Going through the already done reviews to get different
insights would help about how they imagine their cities and what sorts of spaces
they would like to live in is the primary step in making an Al-generated plan that
precisely reflects the objectives and yearnings of the individuals. This will permit
the Al to produce a design that precisely reflects the people's objectives and

yearnings.

The motive behind reviewing the already done studies is to determine how best
is it to gather subjective information on already performed tests and analyses
concerning urban design, and public places. In arrange to realize this objective,
the investigation helps to understand different diverse models and applications
like this research to get the idea of already done work in this domain. After this
step, the data can be input into Al generative models, which can at that point be
utilized to create plan models that are in line with these inclinations. This tactic
derives from the idea that the method of remaking ought to not be carried out in
rising arrange, which is driven by the detailing of this approach. Instep, it ought
to be a participatory exertion in which Syrians have a part within the plan of the
environment in which they live through development. The venture proposes to
democratize the plan handle by giving Syrians a stage to see their inventive
ideas and social characters reflected in future urban scenes. This will be
finished by utilizing the capabilities of Al generative insights (Al). Utilizing the

capabilities of Al will be the key to victory in this endeavor and along with that
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the statistical analysis ethical consideration is also been taken care of. In
conclusion of the day, the objective is to form beyond any doubt that the towns
that have been reproduced in Syria are not fair and useful builds but may be

expressions of the dreams, needs, and goals of the individuals who live there.

2.5 Developing Economic Recovery through Al-Assisted

ArchitecturalVisions

The fourth objective is to advance Al as a catalyst for advancing financial
recuperation through the generation of captivating unused architecture concepts
which will be put into hone. This objective will be fulfilled through the creation of
alluring modern structural concepts. This venture is an outline of how
Speculative insights may be utilized to empower and motivate local and
international investors to require a portion of the rebuilding of Syria by
deliberately consolidating the plan of unused design with financial development.
Since the strife and numerous common calamities, the cities in Syria have been
damaged and in arranging for them to recoup, a major venture is required. The
utilization of Al generative insights within the generation of structural plans and
urban scenes can make it simpler to allure such ventures. The potential of
Syria's future cities can be illustrated to potential financial specialists using Al-
based architectural plans that are not as it were utilitarian but too realizable and
outwardly. Moreover, impressive time and monetary reserve funds may be
realized with the execution of Al all through the structural plan preparation of a
venture. When certain plan forms are computerized, human mistakes can be
dodged, an assortment of plan-conceivable outcomes can be expeditiously
explored, and financial reasonability in reconstruction can be accomplished,

making it more engaging to speculators.

A modern urban environment that has been carefully arranged can result in
several positive results, a few of which incorporate expanded living measures,
expanded financial differing qualities, and unused work openings. In expansion,
the objective is to explore how Al-assisted plans can adjust to shifted venture
circumstances. These factors incorporate both large-scale urban improvement

ventures as well as small-scale building plans. This illustrates the versatility of
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Al generative insights, which can provide elective plan arrangements to satisfy
the necessities of a wide assortment of divisions and budgets. The ultimate
purpose of the inquiry is to demonstrate how Al generative insights (Al) may be
utilized to build a story in architecture that is in line with Syria's long-term
objectives for financial improvement. Al generative insights have the potential to
have a huge effect in the long run of Syria's economy by displaying a vision of
future cities that both regard social legacy and welcome advancement and
advancement. This vision can be realized through Al. This objective includes
not fair revamping harmed structures but also imagining a well-off and confident
future for Syria through the application of manufactured insight. Hence, the
objective will be fulfilled by restoring the architectural as well as urban historical

information for the designing and imagining of conflict-affected areas in Syria.

2.6 Predicting Hope and Optimism through Al-Assisted

Architectural Design

The use of Al's potential to instill trust and positive thinking within Syrian
individuals through a rehashed building plan constitutes the fifth objective of this
examination. This objective is predicated on the acknowledgement that
architecture is more than the buildings themselves. Additionally, a capable
account device has the potential to shape the positive thinking and resiliency of
a society (Buheji, 2020). This objective depends on this acknowledgement. A
vital step toward reviving people's faith in the future of Syria may well be taking
advantage of manufactured intelligence's capacity to plan unique structures that
are aware of the country's social conventions. The utilization of Al generative
insights can give Syrians a flicker of trust for a brighter future by creating
imaginative building arrangements that are not as it were viable but tastefully
satisfying. In a nation that has endured incredibly from savagery and
catastrophe, pictures of modern urban scenes, private zones, open spaces, and
social destinations created with a mix of innovation and regard for social history
can serve as appealing images of flexibility and recharging. These pictures can
be found in places such as cities, private regions, open spaces, and social

destinations. These computer-generated visuals have the potential to extend
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resolve and confidence within the nation's capacity to recuperate and rebuild

following a normal calamity or fabricated catastrophe.

In expansion, as noted in Objective 3, the investigation needs to ensure that
these insights are resounding with the wants and desires of the individuals by
consolidating Syrians' inventive objectives into the method of an Al-assisted
plan. With this collaborative strategy, the capacity of these Al-generated model-
based ventures to instill trust and good faith in Syrians can be boosted to a
more noteworthy degree. Finally, but not slightest, the reason for this
investigation is to assess how architectural ideas that have been generated by
Al might be successfully communicated to the individuals of Syria through both
modern and more customary media. To summarize, this objective recognizes
the significant impact that buildings have on the accounts that we make
approximately ourselves and our civilization. It is expecting to utilize the
capabilities of Al in architectural planning to not as it were help within the
reproduction of Syria but also give the individuals of that nation a reason to

have trust for the long term.

3. Research Questions

For reconstruction of damaged buildings, keeping in mind the combined post-
war and post-earthquake destructions in Syria, and the extraordinary

performance of Al in design, the questions for carrying out this research are;
What opportunities does the Al offer for the reconstruction of Syrian cities?

How efficient is this novel technology in redesigning cities of so cultural value

without altering them?

The centrality of this thinking lies within the reality that it makes an exertion to
combine the transformative potential of Speculative insights with the
considerable necessity for the country of Syria to experience reconstruction.
The reason for the consideration is to reconceive the strategy for reestablishing
war-torn cities through the application of Al technology. This will result in the

opening of modern entryways for urban arranging and architectural planning.
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The taking after is a few of the zones in which the inquire may make a
considerable commitment. In Syria, a multitude of factors continues to
contribute to the destruction of cultural heritage on an alarming scale, including
looting, other illegal digging, combat damage, illegal construction, and
deliberate destruction, to name only the most pervasive damage categories
(Danti, 2015, p. 139).

3.1 Architectural Facade Reconstruction

How can Al be beneficial in reconstructing the facades of historical buildings
that were damaged? Using different approaches to guide Al, like text-to-image,
text-to-video, and image-to-video, how better does Al work in generating
designs? It is of particular interest as Al is dependent on the commands that are
given to it. The result of its functioning can be affected by the inappropriate
inputs given to it. Syria has been the home to some of the great empires of all
the time of world history, there is a richness in its architecture showcasing the
glory of the past times. Any change in this will not only alter the history but also
change the context of their making and the details of events associated with

them.
3.2Providing hope of Remaking:

Does remaking damaged buildings impact the people of Syria positively?
How much they are going to be involved in this reconstruction and support
the renewal of Syria? The investigation recognizes the imperative work that
design plays within the arrangement of societal accounts. Designs
developed through this methodology could note descriptions/tags
associated with emotions. Surveying Syrian refugees exposed to various Al
options could provide data on whether certain designs inspired greater

feelings of hope, ownership, or cultural recognition.

If using Al to crowdsource rebuilding ideas in conflict-stricken areas. If
properly guided by communities, the approach would empower citizens to
shape reconstruction, aiding recovery. However, more work is needed to

understand societal impacts, ensure inclusion, and develop best practices
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before wide application. Metrics must evaluate the influence on well-being.

3.3 Integration of Cultural and Historical Significance in Al-Assisted

Design Process

The reason for the ponder is to explore how the tremendous chronicled and
social importance of each city in Syria may be viably included in the method
of planning with the help of Al. This requires investigating architectural and
urban legacy, social values, and verifiable settings of each city, as well as
determining how these components may well be included in the plan
concepts produced by Al for the reclamation of the city. To find an answer

to this address, the investigate will investigate several distinctive features:

3.4 Documentation:

To document Syrian communities' urban forms, designs, traditions and
social practices before the conflict. Chambers' method emphasizes local
knowledge and engagement. Capturing shared histories and customs will
ground Al- assisted reconstruction in lived realities and experiences, helping
generate plans respectful of cultural heritage and identity (Alhusban et al.
2019).

Ensuring inclusion across groups will be prioritized.

3.5Information Collection and Investigation:

This study will explore rigorous methods to process raw data related to each
city's history and social dynamics through archive analysis, discussions with
residents and expert interviews. Key insights on cultural, structural and
social factors will be identified from the processed data to help inform the
generation of reconstruction concepts through Al by ensuring culturally

sensitive and locally meaningful details are appropriately recognized.
3.6 Preparing Al Calculations:

Considering more advanced generative Al techniques such as transformers
andGANSs, this study proposed training models on location-specific datasets

incorporating photos, maps and records of Syrian cities' architectural
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histories. The goal was to explore whether Al could learn from these
cultural characteristics captured in the datasets to conceptually
reconstruct neighborhoods and structures in a stylistically sensitive
manner that commemorates lost cultural heritage when crowdsourcing
rebuilding ideas.

More research would be needed.

3.7 Alterative Plan strategies and constant Feedback:

The research will explore employing iterative design methods that
incorporate continuous feedback from local communities, social partners,
and experts.

Through utilizing this input cycle, it aims to ensure the planning

concepts generated by Al will accurately represent and appropriately
integrate each city's social and historical significance. It will provide
opportunities to refine and improve the plans based on input from those
directly connected to the local context. This is possible as it allows an
ongoing exchange of knowledge to take place between technology and
people on the ground throughout reconstructing communities in a

culturally sensitive manner.

3.8 Approval and Appraisal:

The research will also address the assessment and evaluation of the Al-
generated planning concepts in terms of their social and historical
integration. This will be done by examining the conceptual integration of
the plans. This may involve analyses by experts, workshops with
communities, and comparisons to existing architectural legacies to
gauge how well the concepts honour lost cultural heritage and meet
local needs and priorities. Ensuring proposed reconstruction designs are
thoroughly vetted and improved through feedback loops with key
stakeholders is vital for responsibly and respectfully rebuilding postwar

communities.

3.9Heritage Preservation:

Al in Architectural Concept Design | 54



This study aimed to develop an Al-assisted design methodology
focused on preserving cultural heritage through carefully integrating
location-specific historical and social data into generative models. The
goal was to establish an evaluation framework for crowdsourced
reconstruction concepts to ensure Al tools respectfully aid rebuilding
communities by prioritizing locally meaningful designs that

commemorate lost architectural legacy and heritage.

3.10 Significance of the Study

The significance of this research lies in its potential contributions to both the
growing field of Al engineering as well as postwar reconstruction efforts in
Syria. By exploring how generative machine learning models can assist with
crowdsourcing conceptual designs, the study stands to advance technical
understanding of Al's applications and limitations in complex urban planning
contexts. However, its true value resides in aiding the critical social work of
rebuilding communities devastated by years of conflict. To do so responsibly
requires centering the lived experiences and cultural heritage of those most
affected. This study aims to do just that by grounding the technical process
in meaningful human engagement from start to finish. Through participatory
socialmapping and in-depth data collection directly with Syrians representing
diverseperspectives, the methodology seeks to encode a nuanced
understanding of each place's history and social fabric into the models'
training. By partnering with local experts, community workshops further
ensure that proposed Al- generated visions authentically commemorate what

was lost while also reflecting contemporary needs and aspirations.

This iterative, feedback-based approach aims to place ownership of the
reconstruction process squarely in the hands of Syrian citizens themselves.
Rather than imposing external visions or ready-made solutions, the research
explores technology's role in empowering people to shape their recovery and
futures and restore a sense of pride in cultural identity after tremendous
upheaval. If successfully achieving this goal, the methodology could establish
a thoughtful model for others seeking to deploy emerging tech tools
responsibly inhumanitarian or post-conflict contexts around the world. On a
technical level, analyzing how conceptually different generative models

perform when learningfrom diverse, location-specific data promises new
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insights for continued Al progress. The research also tests crowdsourcing
possibilities for broadening therange of ideas planners can draw from to best
support communities. However, the study's true potential resides in using
these techniques to directly aid Syrians by generating thoughtful, culturally
sensitive reconstruction visions thatcommemorate what was lost while
enabling people to rebuild lives and livelihoods grounded once more in place.
The validation framework moreover prioritizes assessing proposed designs
through a humanitarian lens, ensuring any Al contributions meaningfully
support the restoration of the social fabric and individual well-being disrupted
by years of upheaval. Only through such rigorouscriteria and ongoing
stakeholder feedback can technology fulfil its purpose of aiding people, not
replacing human relationships or decision-making central to recovery. If
successfully demonstrating Al's ability to respect cultural heritage and local
leadership in reconstruction, the research may provide a model to thoughtfully
leverage technological progress for social good in delicate postwar

environments worldwide.
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4. Literature Review

4.1 Conflict and Destruction in Syria
4.1.1 Brief History of the Conflict

This conflict started in 2011 due to the social and political abuses in Syrian
society. Following the Arab Spring movement protests in the region, original
protests initiated in Syria on a small scale called for democrats and
transparency. However, some governments saw these demonstrations as a
threat to their authority, and this caused them to act aggressively to suppress
the protests. Demonstrations started as mere protests, but by 2012, they had
escalated to high levels of anarchy and rebellion. This is a strategic change in
the conflict as it escalated and involved several parties with diverse goals and
interests (Buhaug and Von Uexkull, 2021). Other related groups emerged as
hoodlums instigating the problem took over their responsibilities due to the
existing anarchy. The intervention of events in the international dimension
intensified a confrontational aspect, bringing together various states, which
supported different parties to the conflict (Linke and Ruether, 2021). This
intervention brought the civil war into a proxy war with multiple stakeholders
from outside the country. The war, unfortunately, has caused an indelible blow
to Syria.

Year-long bombings and other calls for sieging have led to the genesis of the
destruction of the cities. Through the mentioned conflict more than 12 million
Syrians have been internally displaced plus internationally displaced persons,
making it one of the most significant refugee problems in the world now. The
ongoing violence has demolished all the facilities across the nation, affected the
economy to a greater extent and destroyed healthcare organizations entirely.
Nevertheless, active warfare is still observed in some districts, primarily the
northern and eastern ones, though certain areas have been retaken, including
big cities (Jones, 2020). These areas are occupied by different groups and
supported by various nations The conflict has been going on for several years.

The civil unrest that has been persistent in Syria has made it possible to split
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the country into political and sects. It will entail a lot of hard work and effort as
well as a concerted effort to work towards the establishment of peace and start

the reconstruction process.
4.1.2 Impact of the Conflict on Infrastructure and Architecture

The involved conflict in Syria has brought about a lot of destruction and
devastation to most facilities in the country. Over the past decade, nearly every
aspect of life in Syria has been influenced by aerial and artillery bombardment,
and it is estimated that more than 80% of all housing in urban areas has been
either significantly damaged or destroyed. This devastation has displaced
around about 12 million people or mostly affected this number of people. Over 1
million households, both internally displaced and refugees in neighboring
countries, with most of them living in shelters that are hardly inhabitable. The
extent of the infrastructure deficit has further deepened due to these ravaging
disasters (Mcintyre, 2020). Over 50% of new buildings in Syria’s education
facilities, healthcare facilities, and civil regulatory structures need to be rebuilt.
The examination of the current situation shows that the healthcare sector has
been one of the most affected; thus, now 1/5 of all the healthcare facilities in
Syria are non-operational, which impacted the public health services. It is also
sadly important to note that many cultural assets have also been lost,

something that is very much in evidence in Syria.

According to UNESCO (2021), the bombing has rendered approximately over
150 historically significant archaeologically, areas, neighborhoods and
structures either fully or semi-destructed. Entire ancient villages, towns and
cities have been bombed into ruins and are now mainly archaeological sites (Li
et al., 2022). The devastation of the historic central city areas has been very
harmful; to cities including Homs, Aleppo, and Palmyra. These areas that were
under long sieges have been estimated to have about 70 to 80% of their
structures being irreparably destroyed as indicated by the SADGAM 2019 report
meaning there is a lot of work to be done in pulling down and reconstructing the
affected areas. The process of rebuilding homes, cities, communities, and the

entire architectural and infrastructural framework after such immense
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devastation is a daunting task that will require considerable effort, resources,
and planning for years to come. Much emphasis must be placed on the
reconstruction and maintenance of the historical and cultural legacy as being
one of the cornerstones of the Syrian people’s multicultural history. Now, well-
coordinated planning of reconstruction is required to promote positive change in
the complex social fabric and to help millions of Syrian refugees to regain their

stability.
4.2 The 2023 Earthquake and Its Effects

Syria has been through devastating times since 2023 because of a major
earthquake that affected several cities in the country and added to the
difficulties that the country had to endure. The earthquake may have affected
the countries concerned more, and some city areas such as Idlib, Aleppo,
Lattakia, Hama, and Homs. This made the tremor result in the destruction of
many buildings and infrastructure, as well as important facilities in these cities.
Residential, commercial, civil, and business infrastructures experienced
extensive or major damage or destruction; communities were displaced when
these buildings, such as houses, business structures, and governmental and
private institutions, largely became ruins and uninhabitable (Vesnin et al, 2023).
Based on damage reports filed with local authorities following the earthquake,
the categorization of damaged building types and their heritage status in the
affected cities is as follows: Based on damage reports filed with local authorities
following the earthquake, the categorization of damaged building types and their

heritage status in the affected cities is as follows:
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Aleppo

Homs

Building Type

Residential

Commercial

Religious

Government/Municipal

Educational

Building Type

Residential

Commercial

Religious

Number

Damaged

5,000

750

35

15

30

Number

Damaged

3,500

500

25

Government/Municipal 10

Educational

20

Listed Heritage

Structures Damaged

1,250 (25%)

350 (47%)

25 (71%)

5 (33%)

10 (33%)

Listed Heritage
Structures

Damaged

875 (25%)

200 (40%)

15 (60%)

3 (30%)

7 (35%)

After the earthquake struck, the destruction of properties and infrastructure was

exacerbated by pre-existing conflicts, making the task of rebuilding even more

formidable. The extensive loss of heritage structures also signifies the erosion

of cultural heritage within these communities. Thus, the given cities’ citizens and

their authorities nowadays face the same threats and challenges as well. Efforts
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should be targeted towards helping the internal refugees as much as possible,
and that can involve issues that are the most pressing such as having shelter,
food and medical supplies available and accessible (Vesnin et al., 2023).
Moreover, one must think about the possibilities of paving the way for
reconstruction at a later stage, knowing the fact that the preservation and
possibly the reconstruction of historical, cultural, and architectural landmarks of
the abovementioned cities might be a rather complex process. It entails the
arrangement and balancing to make certain that the created and developed

heritage of these areas is preserved and commemorated for future generations.
4.3 Artificial Intelligence in Architectural Design.

Recently, Artificial Intelligence (Al) has permeated diverse sectors,
revolutionizing

various aspects of human’s life by automating tasks traditionally performed by
humans. This

includes manufacturing automation, certain educational methodologies, and the
dynamics of social media. However, despite these advancements, there are still
domains where Al struggles to

fully emulate human capabilities, notably creativity, a unique human attribute.
Architects can leverage Al technologies to streamline their work, handling non-
creative tasks efficiently and

allowing more time for innovative processes. (Nermen M.Matter, 2024)
4.3.1 Generative Design and Optimal Structures

As for the classification, the relevant Al models of generative architectural
concepts where generative adversarial networks (GANs) and variational
autoencoder (VAEs) are prominent. These models have been used especially in
defining the topology of truss systems and funicular shell curves that allow
designers to create structures with a form that is not typical in this paper, the
application of Al has been well expounded, especially the way it has been
utilized in revolutionizing architectural design and engineering through its ability

to create new structures (Ni et al., 2021). One of the most eye-opening
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applications of such a system has been demonstrated by the construction of
tensile membrane roofs where the support structures and geometries are
predicted using computer simulations generated using artificial intelligence
physics. They have also facilitated complex modelling by architects and
engineers and have allowed them to develop structures that were difficult to
plan and build in the past.

Initial Shell Structure
Material Distribution

Thickness Distribution

== —_—

Figure 19Al-enabled prediction of an optimal material distribution for a shell structure By R. Danhaive, MIT
(Source: Holmes 2023)

4.3.2 Performance Analysis with Al

New approaches involve employing trained artificial neural networks which rely
on large finite element datasets to forecast other responses such as stresses or
displacements. This makes it possible to get a quick evaluation of the Al-minted
architectural design possibilities contrary to previous simulations. For example,
practical application can be seen in the case of shell structures where the use of
Al for predictions can help to determine efficient material distribution hence

improving both the speed and strength of the structure.
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Figure 20 Internal layout generation. “Input output” pairs, for various user-specified constraints. (Source:
Chaillou 2023)
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Figure 21: Internal layout generation. “Input output” pairs, for various user-specified constraints. (Source:
Chaillou 2023)

4.3.3 The Use of Computer Vision and Image Recognition in Artificial

Intelligence

Al has a standout advantage in tool aptitude in terms of computer vision and
image recognition and this is exceptionally good news for architects. These

capabilities offer an opportunity to understand existing connections between

Al in Architectural Concept Design | 64



design components and come in handy to designers so that they can maintain
good functional interconnection between various architectural elements besides
producing aesthetically appealing structures that will have deeper meaning to

people.
4.3.4 Internal Space Planning

The decision on internal space layout is one of the most fundamental tasks of
architecture to solve being prescribed by as many factors as the program,
structure, openings, and building’s circulation system. Al technologies, following
the ideas of Price’s Generator experiments, aim to solve this issue of an
intricate elaboration of influences’ interactions to generate the architect’s intent.
This level of complexity creates much burden on any solution to solve internal
space planning optimally. Thus, in the given article, we can state that Al is
already changing the practice of architectural design by offering unique
computational resources for generative design, structural performance, and
internal planning. Thus, with the help of these innovative methods, architects
can augment their creative capabilities and design better structurally sound and

visually attractive buildings.
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Figure 22: 4 steps of a generation sequence, using a simple web app interface.(Source: Chaillou, 2024)
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4.3.5 General Application of Al in Architecture

Al tools are very useful when it comes to improving architectural design
processes as they should be integrated into the existing workflow.
Applying Al tools and techniques can be an invaluable part of
Architects’ work to enrich theirdesign spectrum and consider new
options. Al Text to Image Diffusion model, Midjourney is among the
commonly employed Al tools for designing an architectural model. This
tool is particularly effective in giving first high-quality visuals and these
material attributes include texture, transparency, reflective and
shading color. When textual descriptions are provided in an
architectural plan, architects can develop detailed representations that

can help in examining
4.3.6 Generative Adversarial Networks (GANSs)

In architectural design, generative adversarial networks (GANs) have also
emerged as modern trends. GANs create new content from a training set using
a generative model and a discriminator model for training. Previous methods
such as GANs had some of the efficacy by using datasets of previous plans and
enabling the suggestion of the variation of the preexisting plans in terms of a
style or structure type that has been as incorporated before. But the current text
to image diffusion models can do that much more. They can transform written
text or an idea converting it into a visual which is ideal in the early stages of a
design process since it involves only words (Skyle, 2023). Several Al models
and algorithms are also integrated into the Al tools and the Architects can also
make good use of it. Some of the ML solutions architects have available to them
using text to image are presented below and they encompass the numerous
and diverse Al tools and techniques that can be applied in different aspects
throughout the architectural design process. From designing image generating
models and performing style transfer to analyzing data, creating visuals actions,
and much more, architects can use Al tools to easily unleash their creativity to

try out Al driven design methods.
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A REST API backend is essential for this architecture because it is the main

aspect of the entire concept.
An SDK that enables an analyst to employ his or her own Python three scripts.

A web-based application where the account manager has easy access to all the

information they need through a web interface.

Next, many Al tools are particularly designed for cloud, which provides
seamless integration with other services like the cloud object storage, and the
IBM Deep Learning or DL Service. Al has the potential to revolutionize
architectural design through the integration of high levels of intelligence in
design and planning. Tools that are emerging under Al make architectural
design much more efficient by providing realistic renderings and workflows that
support form explorations. These tools enable architects to think through their
concepts to the nth degree; to get beyond the raw concept and produce slick
sketches to aid in the concept development (Mai et al., 2023). Moreover, Al
helps architects to analyze the behavior of the building and its structure
throughout its lifecycle, in terms of performance like the usage of energy and
resources, environmental impact, comfort of occupants, and structural reliability.
Overall, by using Al in the Architectural process, the Architect can design more
basically functional, appealing and sustainable building structures and then

respond to the users’ and the environment’s needs.

different potential designs and give a better understanding of how their
conceptof architecture would look in the end.

Autoregressive text-to-image Al tool generation was found more realistic
than some other similar free models such as Stable Diffusion. an image
processing tool created by Anthropic the suggested project uses
Constitutional Al, which produces images based on the text prompt while
taking the relationships between the words into account. Midjourney,
Stable Diffusion, and Claude arelike Diffusion models, the training occurs
on large image datasets using deep learning. They learn the statistical
patterns and associations of pixel values which forms the essential part of

visual concept. Using these models, when passing text through the
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trained network, new images are generated in which the network

associates’ words and concepts with the patterns it has learned.
4.3.7 Generative Art in Architecture

There is another potentially inspiring Al approach to architectural design and it
is text to video generator. This in turn provides architects with the ability to
exclude or include certain characteristics of objects in an image such as texture,
color and lighting that in turn results to visually appealing designs but also
generates multiple designs. When taking suggestions to text to video, architects
can get various results, make improvements to their concept, and manipulate
the picture to the desired appearance. Recently, the idea of generative arts has
been researched for many years scientifically, being widely popularized with the
advent of open tools for video. Voice and image generation (Balikuddembe et
al., 2024). As these automated systems integrate over multiple machine
learning approaches for simplifying the ideas workflow in idea generation from
language or other input concepts to Produce an attractive output for the new

visual media, Algorithm created media gets renewed again with added interest.
4.4 Optional Choices for the Right Al Tools

It is crucial to state that there are several specific algorithms which can be used
for projects; their deployment should reflect the specific requirements set for the
project and the goals of its design, as well as the competencies of the design
team. Another factor that Architects must keep in mind about the tools include
the capabilities, features, ease of use, and compatibility with the architectural
design processes for best effects and higher usability. Al applied properly in
proper selection can be transformational to the task of architect innovation

through reinforcement of creativity and analysis.

Finally, it can be emphasized that the incorporation of Al tools in the
architectural design process greatly improves the creative and problem-solving
potentials of architects. Products like image generator, voice generators, video
generator assist architects in achieving better visualization, exploring and

understanding design, and performance study so that architects get to design
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and develop more reliable, well-functioning, and visually aesthetic structures. In
the future, Al technologies will continue to improve and assert a more significant
impact on architectural practices and designs as architects will be able to work

around elements they could not explore before.

O Al
O Midjourney
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Figure 23: Model architecture and image generation process in different models. Grey elements show the

Al workflow, colored elements the user interaction (Source: Ploennigs, Joern & Berger, Markus. 2023).
4.5 Al in Post Conflict Urban Reconstruction

Urban Reconstruction is a difficult process that is exercised immediately after
conflicts, and this makes it an extremely difficult task because conflicts lead to
massive destructions. Post conflict reconstruction could be one area where
Artificial Intelligence (Al) technology can be effectively implemented to achieve
immense benefits. Al in can offer significant contributions to understanding
problems, process images, and apply generative design in gaining insights and
enhancing the decision-making process in the development of sustainable and
robust built environments. As (Chaillou, Phillippe,2022) points out, Al has the
potential to help designers in proposing and creating a more sustainable built
environment for people, this is a clear call to ensure that Al is adopted and

applied across the architectural profession.
4.5.1 Damage Assessment and Mapping

There is virtually no field in which Al can make a uniquely substantial
contribution perhaps the assessment and mapping of affected regions. By

applying vision-based Al techniques and deep learning tools, one can assess
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and map out the degree of infrastructural, structural, communal losses from
space images, aerial views and other available data. This information is
extremely valuable to see the scale of the damage and the emphasis on which
areas require reconstruction (Mavrouli et al., 2023). Recent studying on the
structural dynamic assessments of built environment as well as development of
additive and robotic construction techniques have ultimately made Al driven
architecture structures and affordable, which may create a new wave of

architectural aesthetics (Ploennigs & Berger, 2022).
4.5.2 Urban Planning and Design

Al can help in urban planning and design to present more options for design. Al
can offer alternatives that are in harmony with the local setting and are equally
sustainable and resilient by studying the current urban textures and using the
historical background and culture as a basis for the algorithms used.
Techniques used by Al in designing such solutions are highly effective as they
provide the greatest opportunity to move through very broad scenarios and
select unique solutions for reconstructing areas affected by disasters. Some of
the ways that Al can assist include producing multiple design options for layout,
decoding legal requirements, tracking materials used at a build site, designing
new spaces and forms, and creating models for construction throughout phases

before construction.
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Figure 24: Urban structure synthesizer (Jinmo Rhee, Generative Models for Design, CMU, Fall 2019): 3D

models (A) and 2D diagrams (B) with incremental variations of an urban fabric (Source: Ebrary, 2024).
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4.5.3 Resource Allocation and Project Management

The Al can be used to minimize expenditure and maximize utilization for
efficient management of project portfolio. By working with the available
resources data, budget, and construction schedules, the deep learning
algorithms can predict and assess the best allocation of available resources and
plans for the necessary construction period. This has led to effective and
efficient reconstruction procedures which in one way or the other enhances the
usage of available scarce resources. In terms of data handling, Al offsets the
impossibility of handling certain amounts of data without the sophistication of
computational technologies, with feature automation enabled by Graphic
Algorithm Editors. Cultural resources and related studies can also benefit from
artificial intelligence since it assists in the preservation and restoration of related
assets (Dakhil et al., 2023). It is possible to address questions that require the
identification and documentation of cultural heritage elements based on
machine vision technology, historical data, and documentation using Al
algorithms. This is due to their concern that protecting cultural property has a
significant role in rebuilding cultural institutions after a conflict. Al has been
identified to have potential to transform the practice of architecture through its
incorporation at different design and construction phases; this shows that
architects have the potential to harness the strengths of Al for numerous uses
as identified in the work by( Cudzik and Radziszewski (2018).

4.5.4 Community Engagement and Participation

In relation to the reconstruction, Al can facilitate the achievement of such a goal
through community engagement and participation. Using design games and 3D
models, VR, and other Al engaged solutions, with stakeholders and community
members can get involved in decision making or give more feedback to the
design proposals and share visions for their communities, that are going to be
rebuilt. This inclusive approach ensures that the reconstruction activity is worthy
to implement and has the support of the concerned communities. Since Al

makes the process more engaging and provides a more engaging experience —
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thus creating an important involvement in the process — the community can be
confident that the rebuilt environment will respect their vision. Consequently, Al
can be very useful in post conflict urban design and reconstruction to offer both
tools for fast damage assessment and for the improvement of the plans for
urban redevelopment, more efficient resource management, as well as to
contribute to preserve/save the cultural landmarks and to actively involve the
community in the process (Masoodet al., 2022). As Al systems advance, their
incorporation into the practice of architectural reconstruction can cause
architectural practice to become more effective in terms of efficiency,
sustainability and resilience leading to the improvement of built environment
post conflict communities. There are many avenues of employing Al seen in the

future with more such activities in academia and industry to promote the

interdisciplinary application of Al in design of architecture.

Figure 25: City-specific generated urban patterns, from the Urban Fiction project (Source: M. del Campo &
S. Manninger, 2024)
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Urban Grid — New York Style Urban Grid — London Styple

Figure 26 : City-specific Street network generation using the NTG model. (Source: Nvidia Research, 2023)

4.6.5 Potential of Al in the Syrian Context

The potential of artificial intelligence (Al) in the designing stage of devastated
regions in Syria is substantial, offering unique opportunities to address the
complex challenges and specific needs of the Syrian context. Leveraging Al
technologies, there are several areas where Al can contribute to design efforts,
ultimately facilitating the creation of sustainable and resilient built environments

that reflect the cultural heritage and aspirations of the Syrian people.
4.6 Cultural and Historical Sensitivity in Design

Al can significantly impact the generation of alternative design proposals that
align with the cultural and historical significance of Syrian cities. By analyzing
historical data, architectural styles, and cultural heritage, Al algorithms can
produce design options that are contextually sensitive, incorporating elements
that resonate with local communities. This approach ensures that the rebuilt
areas not only preserve the cultural identity and heritage of Syria but also
resonate with the people who will inhabit and interact with these spaces. For
example, Al can help identify traditional architectural motifs and urban patterns
that should be preserved or reinterpreted in new constructions, thus maintaining

a continuity of cultural identity.
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4.6.1 Optimization of Resource Utilization

Al has the potential to optimize the use of limited resources and enhance the
efficiency of the reconstruction process. By analyzing data on available
resources, construction techniques, and material availability, Al algorithms can
provide recommendations for resource allocation, cost optimization, and project
scheduling. This capability is particularly crucial in Syria, where resource
constraints and logistical challenges pose significant obstacles to reconstruction
efforts. Al powered solutions can help overcome these challenges by ensuring
the effective utilization of available resources and streamlining the
reconstruction process (Rizk, 2020). Automation of repetitive tasks through Al
can reduce time and labor, thereby increasing the overall value and efficiency of

reconstruction projects.

XKool Technology,
Respective structured element identified on satellite images,
2021

On the left (from top to bottom), useful information includes waterscape, traffic network, building
and greenery, which can be identified on the initial unstructured satellite images. Later, each
geometry layer is extracted and given respective semantics labels, as represented on the right.

Figure 27 The masterplans that are generated follow the structured information (Source: Oliveira, 2023)
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4.6.2 Data Driven Decision Making

Al can play a critical role in supporting decision making by analyzing and
synthesizing complex data. By examining data on population movements,
economic indicators, and environmental conditions, Al algorithms can provide
valuable insights to inform policy decisions, urban planning strategies, and
design approaches. This data driven decision making enables a more holistic
and informed approach to reconstruction, considering social, economic, and
environmental factors that are essential for creating sustainable and livable
communities (Kanwal, 2023). For instance, Al can help urban planners
understand the changing demographics and economic activities in different
regions, ensuring that new infrastructure meets the actual needs of the

population.
4.6.3 Enhancing Urban Planning and Design

Al can assist in urban planning and design by generating master plans that
consider traffic networks, building layouts, and public spaces. By using satellite
images and other geospatial data, Al models can help human planners define
the main roads and streets, which in turn influence the layout of buildings and
other infrastructure. This approach allows for the creation of comprehensive
urban plans that optimize space usage and enhance connectivity within the
rebuilt areas. Additionally, Al can simulate different design scenarios and
provide feedback on their potential impacts, enabling planners to make

informed decisions.
4.6.4 Supporting Community Engagement

Al can support community engagement and participation in the reconstruction
process. Through interactive design tools, virtual reality simulations, and Al
enabled platforms, stakeholders and community members can actively
participate in the decision-making process, provide feedback on design
proposals, and contribute to the visioning of their rebuilt communities. This

participatory approach helps ensure that the reconstruction process is inclusive
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and reflects the needs and aspirations of the affected communities. Al can
facilitate real time adjustments to designs based on community input, making
the planning process more responsive and democratic. Al has the potential to
significantly enhance post conflict urban reconstruction in Syria by providing
tools for culturally sensitive design, resource optimization, data driven decision
making, and community engagement (Balikuddembe et al., 2023). By
integrating Al into the reconstruction process, it is possible to create
sustainable, resilient, and culturally meaningful built environments that reflect
the heritage and aspirations of the Syrian people. The adoption of Al
technologies in architectural practice is crucial for addressing the unique
challenges of post conflict reconstruction and achieving successful, long-term

outcomes.
4.7 Contribution to Urban Planning and Social Heritage Conservation

Al technologies offer significant contributions to urban planning and the
conservation of social heritage in Syria. By utilizing structured data and 3D
representations, Al generated masterplans provide comprehensive frameworks
for understanding and visualizing urban development. These masterplans,
guided by structured information from identification models, facilitate the early-
stage design process and enhance public accessibility to urban planning tools.
Moreover, Al can play a crucial role in the conservation and rebuilding of social
heritage sites in Syria. Through Al powered image recognition and analysis,
historical data, and documentation, Al algorithms can aid in the identification,

documentation, and restoration of cultural artifacts and architectural elements.

This not only ensures the preservation of Syria's rich cultural heritage but also
contributes to the restoration of a sense of place and identity, fostering a
connection between the past and future generations. However, while Al tools
such as Urban GANs show promise in assisting urban planners, it's essential to
maintain professional standards and heritage preservation. While these tools
may be accessible to the public, their direct control could potentially undermine
professional design standards and heritage conservation efforts. Therefore,

parameters guiding Al generated options should consider various datasets such
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as population demographics, land use, and environmental factors to shape
different scenarios for specialist evaluation. Ultimately, the implementation of Al
generated options requires the expertise of architects and planning
professionals to balance technical, social, and cultural priorities effectively.
While public engagement remains valuable, final approvals and decisions must
remain within the purview of licensed professionals to ensure the integrity of

urban planning processes and heritage conservation efforts.

oooooooooooooooo

Figure 28 Generative urban planning model (Source: Archdaily.com 2024)
4.8 Ethical Considerations and Community Involvement

The successful integration of Al in the Syrian context necessitates careful
consideration of ethical and social implications. Ensuring data security,
addressing algorithmic bias, and promoting transparency and inclusivity are
crucial for the responsible use of Al technologies in reconstruction efforts.
Additionally, the involvement of local communities, stakeholders, and experts in
the development and application of Al solutions is essential to ensure that the
technology serves the unique needs and aspirations of the Syrian people.
Innovative applications of Al in the design field, such as Sentient Sketchbook,
offer opportunities for creative exploration and real time feedback, enhancing

the design process and promoting collaboration between designers and Al
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tools. By harnessing the potential of Al in the Syrian context, reconstruction
efforts can benefit from data driven insights, efficient resource allocation, and
socially sensitive design solutions. However, it is crucial to approach Al as a
tool that complements and enhances human expertise and local knowledge,
fostering a collaborative approach to rebuilding that values the unique
perspectives and contributions of the Syrian people. Ultimately, the application
of Al in the reconstruction process can contribute to the creation of dynamic,
sustainable, and resilient cities that reflect the spirit and aspirations of the

Syrian people.
4.8.1 Limitations of Existing Studies in Al Assisted Reconstruction

While previous studies have explored the use of artificial intelligence (Al) in
architectural design and post conflict reconstruction, there are several
limitations that should be acknowledged. These limitations highlight areas

where further investigation and development are needed:
4.8.2 Limited Accessibility of Comprehensive Datasets:

A primary challenge in using Al in architectural design and reconstruction is
the availability of comprehensive and reliable datasets. While efforts have been
made to collect and curate relevant data, the availability and quality of data on
the devastated areas in Syria can be limited. This poses challenges in training
Al models and generating accurate and contextually relevant design
recommendations. Future research should focus on developing comprehensive

datasets that capture the various aspects of the Syrian context.
4.8.3 Algorithmic Bias and Lack of Inclusivity:

Al algorithms are trained on existing data, and if the training data is biased or
lacks diversity, it can lead to algorithmic bias and exclusion of certain
perspectives or communities. In the context of reconstruction in Syria, it is
important to ensure that Al models are trained on diverse datasets that
encompass the social, historical, and cultural aspects of the affected areas. This
requires careful consideration of data collection methods and efforts to involve

various stakeholders in the design and training process.
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Figure 30Tackling the potential of Al within the Syrian setting (Source: Intelligent Transport, 2024
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4.8.4 Interpretability and Explanation of Al Generated Plans:

Al algorithms often operate as black boxes, making it challenging to interpret
and understand how they arrive at specific design proposals. This lack of
interpretability can be a hindrance in the context of architectural design and
reconstruction, where stakeholders and decision makers need to understand
the rationale behind the generated plans. Future research should focus on
developing techniques that enhance the interpretability and explainability of Al
generated plans, enabling stakeholders to have more transparency and control
over the decision-making process.

4.8.5 Integration with Existing Design Practices and Workflows:

Integrating Al technologies into existing design practices and workflows
presents challenges. Architects and designers may need to adjust their working
methods and learn new skills to effectively use Al tools. Moreover, integrating Al
into collaborative design processes and ensuring smooth communication
between Al systems and human designers can be complex. Further research is
needed on methods for seamless integration of Al into existing design practices,
ensuring that it enhances and extends the capabilities of architects and

designers.
4.8.6 Flexibility and Transferability of Al Models:

Al models developed for specific cases or settings may not be directly
transferable to other situations. Designing Al systems that are flexible and
adaptable to different urban settings and cultural contexts can be a challenge.
Future research should focus on developing Al models that are transferable and
adaptable, allowing their application in various post conflict reconstruction

scenarios.

By acknowledging these limitations, this research aims to contribute to the field
of Al assisted reconstruction by addressing these challenges and exploring
ways to overcome them. By doing so, we can enhance the effectiveness and
relevance of Al in reconstruction efforts in Syria and pave the way for more

robust and comprehensive Al solutions in the future.
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Gap Identification: Limitations of Existing Studies in Al Assisted Reconstruction

Previous studies exploring the use of artificial intelligence (Al) in architectural
design and post conflict reconstruction have identified several limitations. These
limitations highlight areas where further investigation and development are

needed:
4.8.7 Constrained Accessibility of Comprehensive Datasets:

A significant challenge in utilizing Al for architectural design and
reconstruction is the limited availability of comprehensive and reliable datasets.
While efforts have been made to collect and curate relevant data, the
accessibility and quality of information on destroyed zones in Syria remain
constrained. This poses challenges in training Al models and generating precise
and contextually relevant design recommendations. Future research should
focus on developing comprehensive datasets that capture the various aspects

of the Syrian context.
4.8.8 Algorithmic Bias and Lack of Inclusivity:

Al algorithms are trained on existing data, and biased or homogeneous training
data can lead to algorithmic bias and exclusion of certain perspectives or
communities. In the context of reconstruction in Syria, it is vital to ensure that Al
models are trained on diverse datasets that encompass the social, historical,
and cultural aspects of the affected regions. This requires careful consideration
of data collection methods and efforts to involve various stakeholders in the

design and training process.
4.8.9 Interpretability and Explanation of Al Generated Plans:

Al algorithms often operate as black boxes, making it challenging to interpret
and understand how they arrive at specific design proposals. This lack of
interpretability can hinder the decision-making process in architectural design
and reconstruction, where stakeholders and decision makers need to
understand the rationale behind the generated plans (Yu et al., 2023). Future

research should focus on developing techniques that enhance the
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interpretability and explainability of Al generated plans, enabling stakeholders to

have more transparency and control over the decision-making process.
4.8.10 Integration with Existing Design Practices and Workflows:

Integrating Al technologies into existing design practices and workflows
presents challenges. Architects and designers may need to adjust their working
methods and learn new skills to effectively use Al tools. Moreover, integrating Al
into collaborative design processes and ensuring smooth communication
between Al systems and human designers can be complex. Further research is
needed on methods for seamless integration of Al into existing design practices,
ensuring that it enhances and extends the capabilities of architects and

designers.
4.8.11 Adaptability and Transferability of Al Models:

Al models developed for specific cases or settings may not be directly
transferable to other situations. Designing Al systems that are flexible and
adaptable to different urban settings and cultural contexts can be challenging.
Future research should focus on developing Al models that are transferable and
adaptable, allowing their application in various post conflict reconstruction

scenarios.

By acknowledging these limitations, future research can contribute to the field of
Al assisted reconstruction by addressing these challenges and exploring ways
to overcome them. By doing so, the effectiveness and relevance of Al in
reconstruction efforts in Syria can be enhanced, paving the way for more robust

and comprehensive Al solutions in the future.
4.9 Scope for This Study

This study aims to address the gaps and limitations identified in previous
research and contribute to the field of Al assisted reconstruction within the

context of Syria. The scope of this study includes the following aspects:
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4.9.1 Reimagining Destroyed Zones in Syria:

The primary focus of this study is to explore how Al can be used to reimagine
the devastated areas in Syria. By leveraging Al models such as text to image,
text to video and GAN the study aims to generate new concepts of urban
design, facades, and landscapes for various cities in Syria. The created images
and 3D models will serve as a basis for envisioning new future cities and

inspiring architects, investors, and the Syrian people.
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Austrian Institute of Technology, Vienna, 2021 evaluate their performance in real time. industry-standard simulation methods.

Figure 31 Al within the reproduction prepare can contribute to the creation of dynamic, feasible, and strong
cities (Source: Xista.vc, 2024)

4.9.2 Social and Historical Significance:

The study will emphasize the integration of the social and historical significance
of each city in Syria into the Al assisted design process. By incorporating
elements that reflect the cultural heritage and identity of the Syrian cities, the
goal is to ensure that the reconstructed areas resonate with the local

communities and preserve their unique cultural fabric.

4.9.3 Community Aspirations and Creativity:
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The study will explore how Al can capture and incorporate the creative
aspirations of the Syrian people in the reconstruction process. By leveraging Al
technologies, the aim is to empower local communities to actively participate in
the design process, fostering a sense of ownership and promoting community

centric design solutions.
4.9.4 Ethical and Responsible Al

The study will address the ethical and social implications of using Al in the
reconstruction efforts. Ensuring data privacy, addressing algorithmic bias, and
promoting transparency and inclusivity are crucial in the development and
application of Al technologies. The study will emphasize the responsible and

ethical use of Al, considering the unique social cultural context of Syria.

It is important to note that while this study aims to contribute to the field of Al
assisted in Design stage for the affected areas in Syria, it has certain limitations.
The scope of the study focuses on the use of specific Al models, software, and
techniques, and the findings may not be generalizable to all settings.
Furthermore. By delving into these specific aspects and addressing the
identified gaps, this study seeks to provide valuable insights and
recommendations for the application of Al in the reconstruction efforts in Syria
(Ni et al., 2023). The main goal is to contribute to the creation of sustainable,
culturally sensitive, and community driven design outcomes that inspire

confidence and resilience among the Syrian people.
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5. Methodology

selection of Al tools

process and procedure

for generating design

evaluation of designs

5.1 Selection of Al Tools

In line with the need for versatility and efficiency, a range of Al tools has been
explored. Generative Al stands out for its ability to generate images from text
descriptions, showcasing impressive conceptual understanding of language.
Additionally, Stable Diffusion offers potential as an Al image generator, enabling
exploration of ideas and data collection without physical constraints. Therefore,
when addressing the question of what visualization software would be
appropriate to use to pursue the goal of creating an Al to help with the
reconstruction of Syria, several options were found to be viable. Organic text-to-
image models are available that explain how to create images based on
descriptions because of their fast speed and efficiency. They are as much
semantic specialists, who could grasp language in its abstract
conceptualization, as they are artists capable of portraying realistic scenes.
More so, the application of the diffusion models is also beneficial in generator
formation whereby several notions and outcomes are inspected without the
limitation of physical equipment. By applying more tests for improving our
needs-met, the efficiency of such programs could add great importance to the

recovery outcomes. Al technologies present to us a new world of knowledge
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that is multiple, complex, and not capable of being ordered in duplicates or in
series (Niel, 2023).

As for the modeling and visualization applications that can be helpful to develop
when the area is ready for reconstruction, this list of Al tools for Syria’s
rebuilding contains some promising ideas. Recently, numerous works have
been proposed for generating images based on textual input, the models of
which have shown remarkable performance in terms of the conceptual
rendering of the given text. The second is diffusion models which afford one
with possibilities to discuss concepts and collect information while no
encountering tangible resource concerns. It is necessary that the Al tools used
should be adequate to the need of the organization and consistent with the type
of technology being implemented. Accuracy, scalability and efficiency are the
main factors that must be underlined when it comes to the tools used when
generating the design concepts. This should enable them to process the large
datasets involved in the study, compute problem-solving tasks, and deliver
results that are accurate and replicable. This keeps the generated concepts
pertinent and potentially useful for rebuilding processes, since the initial ideas
produced are of good quality. Relative ease and usability that these devices
may afford to designers’ researchers and other stakeholders that may be
involved in reconstruction processes warrant considerations. It should also have
a good interface and both documents and other support materials should be
written in a clear and easy to understand manner. This eliminates a specific
segment of people limiting their access to the tools and therefore their ability to
contribute to the design process. The Al tools selected should be harmonistic
with the design tools and technologies best employed in the architectural
practice. The ideal products should be interoperable with other CAD
applications, computational design, and visualization solutions. This not only
makes it easier to manage the flow of work for a project but also provides a
boost to an important aspect of the design — the collaborative. Since the type of
damaged areas in Syria is vast, and urban settings are highly varying, the
selected Al tools should be flexible and applicable for different cases. It should

be able to accommodate different designed scenarios, sizes and scale, and
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problems as well as needs of each city and corresponding site. This means that
the tools need to be adaptable so that they can still be of use in other instances

of design.

Based on the analysis of the current state of the art in Al, the following Al
approaches were chosen for exploring text-to-image models, text-to-video
models, GANs, and diffusion models. These tools have even quite strong
functions for creating a great number of visual designs, urban space modeling,
and incorporating cultural and historical factors into the reconstruction tasks. In
the following chapters, those Al technologies will be employed to generate and
evaluate possible design solutions about how the devastated regions in Syria
might be rebuilt. Its application will offer valuable insight of the significance of Al
in architectural design and notable input towards human solutions of

appropriate solutions.
5.1.1 Effectiveness and Reliability:

The selected Al tools must exhibit high accuracy, scalability, and efficiency in
generating design concepts. They should handle large datasets, perform
complex computational tasks, and deliver consistent and reliable results. This
ensures that the generated concepts are of high quality and can serve as

significant inputs for the reconstruction process.
5.1.2 Ease of Use and Accessibility:

Accessibility and user friendliness are crucial factors to ensure widespread
adoption among designers, researchers, and stakeholders involved in the
reconstruction activities. Selected tools should have intuitive interfaces,
understandable documentation, and support resources to facilitate their

adoption and utilization by a broader range of users.
Integration with Existing Tools:

Compatibility with existing design programs and technologies in the
architectural industry is essential. The selected Al tools should seamlessly

integrate with CAD software, computational design platforms, and visualization
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tools. This streamlines the workflow and enhances the collaborative aspects of

the design process.
5.1.3 Scalability and Adaptability:

Considering the heterogeneous nature of the devastated areas in Syria and the
diverse urban settings, the chosen Al tools must be scalable and adaptable to
various situations. They should accommodate different design scenarios, spatial
scales, and specific requirements of each city or location. This ensures their

effective use across a wide range of reconstruction projects.

After careful consideration of these factors, a collection of Al techniques,
including text to image, image to video, text to video and text to voice Al tools
has been selected for this study. These tools possess robust capabilities in
generating visual designs, simulating urban environments, and integrating
social and historical elements into the reconstruction process. In the upcoming
chapters, these chosen Al technologies will be utilized to develop and evaluate
potential design concepts for the rehabilitation of devastated areas in Syria.
Their application will provide valuable insights into the potential of Al in
architectural design and contribute to the development of new and contextually
sensitive solutions, furthering the understanding of Al's role in architectural

design.
5.2 Criteria for Selection:
5.2.1 Relevance to Research Objectives:

The selected Al tools needed to closely align with the research objectives,
particularly focusing on reconstruction efforts in Syria. They should facilitate
urban design generation, exterior modeling, and landscape simulation to

explore design options and visualize concepts effectively.
Technical Capabilities and Performance:

The chosen Al tools should demonstrate strong technical capabilities to handle
complex design tasks, generate diverse and visually appealing designs, and

incorporate social and contextual factors into the concepts. They should be
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efficient, reliable, and capable of producing high quality results within a

reasonable timeframe.
5.2.2 User friendliness and Integration:

Ease of use and integration with existing design workflows were essential
considerations. The selected tools should have intuitive interfaces, user friendly
controls, and comprehensive documentation to facilitate adoption by architects
and researchers. Compatibility with commonly used design software and
platforms would enhance their integration into existing architectural design

processes.
5.2.3 Versatility and Flexibility:

The selected Al tools needed to be adaptable and flexible to accommodate
various design scenarios and urban settings. They should be capable of
generating designs at different scales and incorporating specific design
constraints and requirements. Additionally, they should be able to handle

different datasets for customization and refinement of the generated designs.
5.2.3 Ethical Considerations:

Ethical considerations played a significant role in the selection process. The
chosen Al tools should adhere to ethical standards, promote responsible Al
practices, ensure data privacy, transparency, and avoid biases in the generated
designs. They should prioritize fairness, inclusivity, and respect for social and
cultural sensitivities. Al tools demonstrated strong alignment with the research
objectives, exhibited robust technical capabilities, offered user friendly
interfaces, and showed versatility in handling different design scenarios.
Moreover, they adhered to ethical standards and showed potential for
generating contextually sensitive and visually compelling designs. In the
subsequent chapters, these chosen Al tools will be comprehensively analyzed
and applied in the reconstruction of devastated areas in Syria. Through
leveraging these tools, the study aims to contribute to the field of Al in
architectural design and provide insights into their effectiveness and potential

for post conflict urban reconstruction. Detailed discussions on the specific
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functionalities and applications of the selected Al tools will further enhance
understanding and provide valuable insights into their utilization in the

construction process.
5.3 Description of Al Tools

The following is an array of available and appropriately applicable Al solutions
for post-conflict reconstruction in Syria together with its tools, a comprehensive

selection of methodologies is presented.

Functionality: This Al model works on the concept of text to image synthesis
where the description of an ‘image’ provided is paralleled by an accurate real
imagery of the object or event. Al based on cutting-edge deep learning
technologies to analyze and comprehend textual instructions concerning
architectural accents, city views, and design Exterior Options Choose a

preferred option.

Algorithmic Approach: The starting algorithms use innovations from natural
language processing (NLP) that helps to get semantic meanings and context
forms the text inputs. Semantic interpretation involves the process of converting
the text content into meaningful depictions by the Al model by separating

essential components and features of the text.

Visualization Quality: The generated images are realistic and accurate in
replicating the nucleotides described in the texts, highly responsive to formal
textual descriptions and specific. In this regard, the use advanced rendering
techniques of the Al to locate the best natural light sources, material textures

and the spatial arrangement of design concepts to provide elegant ideas.

Applications: Text to image Al is used in areas such as architecture by
creating photorealistic visualizations of buildings, planning, and design solution
analysis. It helps architects, urban designers, and anyone involved in
development decision-making to envision plans and designs, compare spatial

layouts and forms, and convey solutions and options.
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Operational Framework: By nature, the text-to-video Al model turns plain text
descriptions into incorporated videos with the added value of motion and

functionality during visualization.

Dynamic Rendering: Through the primary application of animatics and Al
algorithms used to create motion graphics, the Al model brings concepts of
architectural modeling and scenarios depicted in the text to life. Therefore, it
mimics mobility, change, and spatial variations to establish eyes-catching as

well as immersive video storytelling.

Narrative Integration: From an Al perspective, textual narratives are combined
with videos, where important aspects of design and the storyline in a movie
correlate appropriately to create the basis for a message. It also enables the
development of rendering of melodramatic productions, fly throughs, and virtual

tours for improved stakeholders’ interaction and information sharing.

Usability: This is a remarkable advantage since it improves the understanding
and the applicability of the design ideas encapsulated within text through the
use of videos. This way it serves the public, empowers local and state affairs
decision makers as well as influences and educates the general community

regarding architectural and urban design proposals.
5.3.1 Generative Adversarial Networks (GANs):

Architecture: The GANs entail the application of two neural networks, namely
the generator and the discriminator, which undergo an adversarial training. In
more detail, the generator network creates new design variations by starting
from random noise inputs, while the discriminator network estimates if those

designs are realistic and of high quality.

Learning Dynamics: By repeatedly training or updating these GANs,
architectures with new and aesthetic designs of structures, the GANs can
extract and learn patterns and structures from the training data. With the
creativity skill, they can come up with a myriad of design options, style, and
integrating the beauty and practicality of design with contextual

appropriateness.
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Adaptive Creativity: The use of GANs for generation has the advantage of
flexibility in creativity; the model can select the best possible design from a
multitude of potential designs and derive design features from different
architectural styles and cultures. They are valuable in offering architects and
designers a chance to engage in limited idea probing and finding the unique

solutions to the challenges.

Potential Impact: In this context, the use of GANs in architectural design could
be a chance to change the production paradigm and explore creative
possibilities of using generative models which do not impose the limitations of
simple geometries and use new references for architectural design compatible

with the complexity of the modern urban environment.
Simulation-based Generative Models:

Simulation Framework: Generative design models employing simulation
frameworks derive their records of layout designs that are contextually
consistent. They imitate processes, environmental factors, and space
characteristics to generate designs which adapt to limitations and interactions in

the real world.

Environmental Sensitivity: By using environmental statistics and contextual
factors in the design process, the resulting simulation models guarantee that the
produced designs are responsive to local climatic conditions, site characteristics
as well as environmental imperatives. They let the engineers and designers
dissect the opportunities of the layouts bearing in mind conditions like sunshine

exposure or the wind direction or the level of thermal comfort.

Iterative Optimization: Generative models based on simulation enable an
iterative optimization of the concept design that is done based on such
feedback as performance metrics and other evaluation criteria. They enable
evidence-based practices and well-informed decision making which in turn
enhance the creation and implementation of effective preventive systems and

robust infrastructures in the cities.
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Multi-scale Modeling: These include variety of models that can act from the
scale of specific buildings up to the scale of city. It offers information where the
professionals work on behalf of the comprehensive design as well as the
specific treatments of the buildings, infrastructures and their relations with other
environments. In integrating these selected Al tools explicitly into the
reconstruction process, it is the protection of this research to realize the synergy
that can be created from these tools to propose unique, context-adaptive, and

sustainable design solutions for the rebuilding of devastated cities in Syria.
5.3.2 Process and Procedure for Generating Designs:

Data Collection and Preprocessing: Collect relevant data and preprocess it for

compatibility with Al tools and computational design workflows.

Tool Selection and Configuration: Select and configure Al tools based on

research objectives and specific requirements.

Training and Modeling: Train Al models using preprocessed data, fine tuning

them to capture desired architectural characteristics.

Design Generation: Generate design concepts using trained Al models based

on input prompts or desired parameters.

Iterative Refinement: Review, analyze, and refine generated designs iteratively

based on human expertise and feedback.

Evaluation and Selection: Evaluate refined designs based on predefined criteria

and select final design concepts with input from stakeholders.

Documentation and Visualization: Document and visually represent selected
design concepts through drawings, renderings, and digital models for

communication purposes.

By following this systematic approach, the study aims to generate contextually
sensitive and visually compelling design concepts using Al tools and
computational design techniques, ensuring they align with the cultural,

historical, and social context of the reconstructed areas in Syria. Please note
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that the specific details and variations of the process may differ based on the

selected Al tools, case study cities, and the expertise of the research team.

5.4 Input Data and Training
5. 4.1 Data Collection:

Relevant architectural plans, historical and contemporary, sourced from building
databases, design files, and cultural heritage documentation. Urban context
data, including maps, satellite images, and GIS data, to capture spatial
characteristics and geographical features. Social references such as local
traditions, historical artifacts, and heritage sites, to integrate cultural elements
into the reconstruction process. Community preferences gathered through
surveys, interviews, and participatory design approaches, allowing local input

into the design process.
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Figure 32:Series of generated facades. Each pair displays the “input” (left), and “output” (right) synthesized
by the model. (Source: Isola & al 2022)

5.4.2 Data Preprocessing:

Cleaning, standardizing, and structuring collected data to ensure compatibility

with Al model training. Data augmentation techniques may be applied to
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enhance dataset diversity and richness, enabling a broader range of design

possibilities.

5.4.3 Training Process:

Figure 33:Image generated using text to imageML (Source Mohamad M. Maksoud, 2022)

Utilizing preprocessed data to train Al models such as video generation tools,
voice generation tools, text to image generation tools. Al models learn patterns,
styles, and contextual information present in the input dataset using deep
learning algorithms. Alternative training process involves continuous adjustment

of model parameters and optimization based on feedback and evaluation.
5.4.4 Model Evaluation and Fine tuning:

Continuous evaluation of Al model performance and outputs to ensure high
quality design concepts. Assessment metrics such as visual coherence,

contextual relevance, and adherence to design principles are used to evaluate
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the effectiveness and reliability of generated designs. Fine tuning of Al models
based on evaluation results and input from architects, designers, and domain
experts to improve performance and alignment with research objectives. The
evaluation of Al tool designs is crucial in ensuring that the generated concepts
meet the predefined criteria and align with the objectives of reconstruction
efforts. Your outlined evaluation process encompasses several key aspects,
including criteria establishment, multidisciplinary assessment, stakeholder
involvement, iterative refinement, comparative analysis, and communication of
results. These elements collectively contribute to a comprehensive evaluation
process that considers various perspectives and ensures transparency and
inclusivity in decision making. Additionally, the specific evaluation criteria you've
identified provide a structured framework for assessing the quality,
effectiveness, and contextual relevance of the design concepts. These criteria
cover essential aspects such as social suitability, aesthetic appeal, functionality,
sustainability, community engagement, and adherence to local regulations. By
evaluating the designs based on these criteria, the study aims to identify
strengths, weaknesses, and areas for improvement, guiding the selection of the
most promising concepts for further development and implementation in the

reconstruction efforts.
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6. Case Studies

The evaluation process outlined in this research demonstrates a systematic
approach to assessing the generated design concepts and ensuring that they
meet the needs and aspirations of the affected communities in Syria. A key
component of this research is the selection of case study cities, which is crucial
for providing a comprehensive understanding of post-conflict urban
reconstruction in Syria. The selection is based on a set of specific criteria,
including the extent of damage caused by the war and the recent earthquake,
geographic diversity, cultural and historical significance, population dynamics,

and feasibility.
6.1 Selection of Case Studies
6.1.1 Criteria for Selection

The cities selected for this study—Aleppo, Idlib, Lattakia, Hama, and Homs—
were chosen primarily because they are among the most heavily damaged
cities in Syria, affected by both the prolonged conflict and the devastating
earthquake. This selection allows the research to focus on areas that have
experienced significant urban destruction, providing a robust foundation for
analyzing Al-assisted design solutions in the context of extensive reconstruction

needs.
6.1.2 Scale of the Study

The research predominantly operates at an urban scale, focusing on the overall
city structure, including buildings, roads, parks, etc... This urban focus is critical
given the widespread destruction that has affected entire cities, necessitating
comprehensive urban planning and large-scale reconstruction efforts. In some
instances, the study also delves into the facade scale, particularly when
examining specific architectural elements and their preservation or
reconstruction. The emphasis on the urban scale ensures that the research
addresses the broader challenges of rebuilding entire urban environments,
while the consideration of facade scale allows for detailed analysis where

necessary.
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6.1.3 Geographic Diversity

The selection covers cities from various regions of Syria, aiming to capture a
broad spectrum of experiences and challenges faced by different urban areas
across the country. This geographic diversity helps ensure that the research is

applicable to a wide range of urban contexts within Syria.
6.1.4 Extent of Destruction

The cities were chosen due to the severe damage they have sustained, which
includes destruction from both the conflict and the earthquake. This focus
enables a detailed exploration of the reconstruction challenges and the potential

role of Al-driven design solutions in addressing these challenges.
6.1.5 Cultural and Historical Significance

Cultural and historical significance is a central factor in the selection process.
The chosen cities are rich in cultural heritage and historical landmarks, making
them ideal for studying how Al technologies can contribute to preserving cultural

identity and heritage in post-conflict reconstruction.
6.1.6 Population Dynamics

The selected cities also represent a diverse range of population sizes,
demographics, and social attributes. This diversity allows the research to
consider various social aspects of reconstruction and urban development,
addressing the needs of different communities within the reconstruction

process.

of reconstruction and urban development considering the similar diverse

populations and socio-cultural backgrounds of the mentioned countries’ cities.
6.1.7 Feasibility and Accessibility

In focus, the feasibility of study and data collection processes, issues with
accessibility to the data, and involvement of different stakeholders are
considered during the research. This assists the research in achieving its

objective of collecting data and cooperating closely with those affected,
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administrations, and all other parties associated with the rebuilding process. By
considering these factors, the case study cities have been selected by carefully
following the criteria mentioned above. All places described have a different
experience of the relationship between architecture and city planning, historical
and cultural identity, and the processes of postwar reconstruction. In this
regard, the objective of this study is to explore these four cities and come out
with recommendations that will assist the Syrian government in planning and

executing the future development of urban cities.

Table 1: showing the locations of the highest Damaged cities in Syria

City Region | Climate Zone Topography % Area Damaged in War
Aleppo North Mediterranean | Coastal Plain 70%

Homs Central | Semi-Arid Orontes Valley 50%

Daraa South Arid Steppe Semi-arid Plateau 30%

Deir Ez-Zor | East Arid Desert Euphrates floodplain 80%

7 Results

7.1 Description of Selected Cities

This pragmatic approach enhances the research's credibility and practical
relevance, enabling meaningful insights and recommendations for post-conflict
reconstruction efforts in Syria. The selection process reflects a thoughtful and
systematic approach to choosing case study cities, ensuring that the research
provides valuable insights into the reconstruction process. By choosing cities that

have suffered the highest levels of damage due to both the war and the
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earthquake, the research lays the foundation for a comprehensive analysis of Al-

assisted design solutions in post-conflict reconstruction.

The detailed descriptions of Aleppo, Idlib, Lattakia, Hama, and Homs offer a
thorough understanding of the challenges and opportunities each city faces in the
reconstruction process. By highlighting their historical significance, cultural
heritage, and the severe extent of damage they have endured, the research
underscores the importance of leveraging Al technologies to address the complex

urban planning and rebuilding efforts required in these heavily impacted areas

Table 2: Matrix integrating assessments of cultural and historical significance.

% Vernacular
City Region | Climate | Topography Cultural Sites
Damage architecture
Coastal Citadel, Great Mediterranean,
Aleppo | North Med. 70%
Plain Mosque Ottoman
Krak des
Semi- Roman,
Homs Central Valley 50% Chevaliers, Al-
Arid ) Byzantine
Nuri Mosque
Arid Daraa Ancient Mud-brick,
Daraa South Plateau 30%
Steppe Site Agricultural
Deir Mud-brick,
East Desert Floodplain 80% None noted )
Ez-Zor Nomadic
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7.1.1 Aleppo:

Figure 34:(Source: Aviationjobsearch, 2023).

In Aleppo, the devastating destruction of infrastructure and cultural heritage
underscores the urgent need for innovative solutions to reconstruct the city
while preserving its historical identity. Al powered tools, such as Text to Image
Diffusion models, offer promising avenues for generating high fidelity
visualizations and renderings that can guide the restoration of historical
landmarks and the creation of modern, sustainable urban environments.
Similarly, in Idlib, where extensive damage has affected buildings,
infrastructure, and social sites, Al technologies can play a crucial role in
visualizing potential reconstruction scenarios and optimizing resource
allocation. By engaging the local community through participatory platforms, Al

driven design solutions can ensure that the rebuilding process reflects the

aspirations and needs of Idlib's residents.

Figure 35 The Great Mosque of Aleppo on March 1, 2013, left, compared to May 26, 2013, right CREDIT:
Photo: Amnesty International/AP (Sherlock, 2013)
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Figure 38 Al Generated Image of Aleppo City post-war, (Mohamad M. Maksoud,2023)

Prompt: The city of Aleppo is depicted from a satellite view, showcasing the ancient citadel surrounded by lush green areas.

The architectural design reflects a blend of traditional Middle Eastern and modern influences, with intricate detail
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7.1.2 Homs:

Figure 39 (Source: Al Jazeera, 2024)

The Al generated concepts for Homs prioritize the preservation of Roman and
Byzantine architectural styles while embracing contemporary design elements.
Al simulations have enabled planners to prototype designs that balance
heritage preservation with accessibility and functionality. By optimizing resource
allocation and engaging the local community, Al has accelerated the
reconstruction process and ensured that Homs' revitalization reflects the desires

and aspirations of its residents.
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Figure 42 Al Generated Image of Homs City post-war, (Mohamad M. Maksoud,2023)

Prompt: The city of Homs is captured from a satellite view, showcasing its lush green areas, winding roads, and

spacious parks. The urban layout features a mix of modern and traditional architecture.
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7.1.3 Hama:

In Hama, Al driven design interventions focus on preserving cultural assets
while fostering community identity through civic projects. The Al generated
concepts strike a balance between historical restoration and modern urban
functionality. By optimizing resource allocation and streamlining the
reconstruction process, Al has expedited the city's recovery efforts. The
inclusive nature of the design process has empowered local communities to
shape the city's future according to their preferences and priorities. In Hama,
the challenge lies in balancing the preservation of historical elements with the
creation of functional and sustainable urban spaces. Al driven design solutions
can facilitate this delicate balance by proposing context sensitive plans that
respect Hama's historical significance while meeting modern urban needs.
Additionally, by involving the local community in the reconstruction process, Al
tools can ensure that the revitalization efforts align with the desires and
priorities of Hama's residents. Overall, your descriptions highlight the
transformative potential of Al in post conflict reconstruction, offering innovative
approaches to rebuilding cities while preserving their cultural heritage and
fostering sustainable development. By integrating Al technologies into the
design process, Aleppo, Idlib, Lattakia, and Hama can envision a brighter future
and build resilient urban environments that serve the needs of their

communities.
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Figure 44 during the War (Source: BBC, 2015)

Figure 45 Al Generated Image of Hama City post-war, (Mohamad M. Maksoud,2023)

Prompt: The cityscape of Hama is captured from a satellite view, highlighting lush green areas, winding roads,
and spacious parks. The architectural design features a mix of modern and traditional elements, with a focus on

sustainability
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7.1.4 Lattakia:
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Figure 46 (Source: Portcityfutures, 2024)

The Al generated concepts for Lattakia demonstrate a thoughtful integration of
natural features and sustainable design principles into urban planning. By
leveraging Al tools, planners have created visually compelling and
environmentally responsive urban landscapes. The designs prioritize resilience
to climate related risks and enhance the city's attractiveness to residents and
visitors alike. Community engagement has been facilitated through interactive
design tools, allowing residents to actively contribute to the city's revitalization.
Lattakia's coastal location presents unique opportunities for environmentally
responsive urban development, where Al powered tools like Generative
Adversarial Networks (GANs) can generate design concepts that integrate with
the city's natural surroundings. By focusing on sustainable planning and
infrastructure optimization, Al can contribute to creating a resilient and

economically prosperous future for Lattakia.

Al in Architectural Concept Design | 107



Figure 48 Al Generated Image of Lattakia City post-war and Earthquake, (Mohamad M. Maksoud,2023)

Prompt: The city of Lattakia is captured from a satellite view, showcasing the vibrant blue sea, golden
beaches, and lush green areas. The architectural style is a blend of Mediterranean and contemporary,

with a focus on sustainability.
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7.1.5 Idlib

Figure 49 A satellite overview image of Kafr Nabudah shows damaged and destroyed buildings (Source:
MacMillan, 2019)

Figure 51 Al Generated Image of Idlib City post-war, (Mohamad M. Maksoud,2023)

Prompt: The city of Idlib post-war is depicted from a satellite view, showcasing green areas and remnants of

Syrian culture. The architectural style is a blend of traditional Syrian design with modern influences.
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In Idlib, Al powered design solutions focus on restoring traditional architecture
and souks while integrating modern infrastructure elements. The Al generated
concepts emphasize functionality, sustainability, and quality of life for residents.
By simulating various urban scenarios, Al has enabled planners to identify
efficient road networks, utilities, and public services. The participatory nature of
the design process has fostered community engagement, ensuring that the

reconstruction efforts reflect the aspirations and needs of Idlib's population.
7.2 Application of Al tools in each case study
7.2.1 Aleppo

Aleppo a city that ranks among the oldest living cities has faced major
challenges in terms of architecture and cultural history because of conflict.
Taking an example of the reconstruction process of this city, it has been noticed
that Al has been extremely effective in ensuring that approvals incorporating
cultural values are embedded timely and appropriately in the new design
structures. Due to Text-to-Image architects have brought back such structures
like the Great Mosque of Aleppo and the ancient souks that have lost much of
its architectural aesthetics and design due to several hail damage, fires, and
human destruction and have been transformed with full facilities of the modern
world in the Al image. To achieve better results, traditional architectural aspects
of the city such as stone masonry and carved designs, have been incorporated
in the generation of the images using generative adversarial networks (GANS).
These generators draw the new concentrations thereby making them conform
to the historic and traditional virtues of the city of Aleppor preserving the nature

of the city.
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Figure 53 Al Generated Image of Aleppo City post-war, (Mohamad M. Maksoud,2023)

Prompt: The alleyway in Aleppo City post-war features a fusion of modern and cultural residential
buildings, reflecting a blend of tradition and innovation. The design incorporates elements of

Arabic architecture with contemporary materials, creating a unique visual contrast
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Figure 55 Al Generated Image of Aleppo City post-war, (Mohamad M. Maksoud,2023)

Prompt: The residential building in Aleppo city features a unique blend of modern and Syrian
architectural styles, with ornate details and traditional elements, it includes lush green areas and

parks for a harmonious living environment.
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Figure 56 Aleppo City during the war, Credit: AP: Associated Press, (Source: The SUN, 2016)

Figure 57 Al Generated Image of Aleppo City post-war, (Mohamad M. Maksoud,2023)

Prompt: The public building in Aleppo's modern city center features minimalist design, blending
seamlessly with the urban landscape. Inspired by local culture, the structure is a hub for
community gatherings, with bustling squares and streets filled with cars and people. The design

reflects a harmonious blend of tradition and modernit
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7.2.2 Homs

There has been considerable damage to infrastructure in Homs due to the
ongoing conflict and Al has been useful in regenerating the city with an
emphasis on restoration of cultural and historical landmarks. For an Al to
generate the possible visualization of restoration, it has been applied in
providing architectural aspects that enhance the traditional and heritage feel
that the city has by featuring domes and minarets in the restored buildings.
These images enable a planner or an architect to think through renovations that
keep with the tradition of the city of Homs. The use of GANs has helped in the
creation of images of the restoration of historical buildings, thus providing a
true-to-form architectural representation. This technology preserves civic

memory, valuable to the preservation of a city’s character and history

Figure 59 Al Generated Image of Homs city, Baba Amr post- war, (Mohamad M. Maksoud,2023)

Prompt: Street view, Homs City, alleyway, residential building group, Minimalism style, Modern style, Syrian
Culture, linear form, street, sidewalk, dawn, landscape, light details
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Figure 61 Al Generated Image of Homs city, post- war, (Mohamad M. Maksoud,2023)

Prompt: The residential buildings in Homs City are a blend of Minimalism and Modern styles, influenced by Syrian and Arabic
cultures. The linear forms interlock seamlessly, with intricate light details highlighting the dawn landscape. The sidewalks are
wide, inviting exploration of the architectural design.
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Figure 63 Al Generated Image of Homs city, post- war, (Mohamad M. Maksoud,2023)

Prompt: The residential building group in Homs city reflects Minimalism and Modern styles with influences from
Syrian and Arabic cultures. Designed in a linear form with interlocking structures, the scene includes a sidewalk

at dawn. The landscape features intricate light details creating a serene ambiance.
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7.2.3 Hama

Still in Hama, the strategic use of Al has made a restoration of the flowing water
wheels called ‘naorias’ and other cultural properties feasible owing to the
inclusion of cultural factors in the design. Great power in text-to-video Al has
been used to animate and depict how these water wheels were restored and
made whole again with their historic fabric and efficiency taken into
consideration. These videos are instructional visualizations for the renovation
process, which serves to garner approval and ensure buy-in from residents as
well as greater community members. In developing the conceptual ideas for
new builds, Al has gone through the historical and cultural data to determine
how the original constructs of Hama can be preserved appropriately and how
new designs can complement the architecture of the city. One will find this

approach effective in maintaining the cultural background of Hama with the

introduction of modern facilities.

Figure 65 Al Generated Image of Hama city post-war, (Mohamad M. Maksoud,2023)

Prompt: aerial view, residential building , Hama City, Minimalism style, Modern style, Syrian Culture, linear

form,street,sidewalk,dawn
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Figure 67 Al Generated Image of Hama city post-war, (Mohamad M/ Maksoud,2023)

Prompt: The residential building group showcases Minimalism and Modern styles, influenced by Syrian and
Arabic cultures. The linear forms and interlocking design create a unique aesthetic. The dawn light details

illuminate the intricate sidewalks, creating a stunning aerial view of the landscape.
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Figure 68 Hama City during the war, (The SUN, 2016)

Figure 69 Al Generated Image of Hama City post- war, (Mohamad M. Maksoud,2023)

Prompt: Mosque in Hama City center reflects a blend of minimal and Syrian culture. it features arcs and
traditional Syrian culture, street, road side, green area

7.2.4 Lattakia:

The Al-generated concepts for Lattakia demonstrate a visionary approach to

coastal urban planning. The integration of Al has facilitated the creation of
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designs that embrace the city's natural surroundings, incorporating green
spaces and sustainable infrastructure. The analysis reveals that the Al-
generated concepts align closely with the city's aspiration to become a model of
environmentally conscious urban development. Local stakeholders have

expressed enthusiasm for the seamless blending of modernity with the coastal

landscape.

Figure 71 Al Generated Image of Lattakia city, Jableh, (Mohamad Maksoud,2023)

Prompt: residential building in Lattakia city center reflects a blend of minimal and Syrian culture. it features sleek
facade lines with glass and traditional Syrian culture, balconies, street, road side, green area, park.
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Figure 73 Al Generated Image of Lattakia city, Jableh post-war (Mohamad Maksoud,2023)

Prompt: residential building in Lattakia city center reflects a blend of modern and Syrian culture. it features sleek

fagade lines with glass and traditional Syrian culture, balconies, metal, green area, park.
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Figure 75 Al Generated Image of Lattakia city, Jableh post-war, (Mohamad Maksoud,2023)

Prompt: residential building in Lattakia city center reflects a blend of modern and Syrian culture. it features sleek

fagade lines with glass and traditional Syrian culture, balconies, metal, green area, park.
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Figure 77 Al Generated Image of Lattakia city, Jableh post-war, (Mohamad Maksoud)

Prompt: residential building in Lattakia city center reflects a blend of modern and Syrian culture. it features sleek

facade lines with glass and traditional Syrian culture, balconies, metal.
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7.2.5 Idlib

The use of Al has also supported the reconstruction of the Idlib province
alongside the restoration of the province’s cultural sites. Al text-to-real images
in this case, has been used to generate images of the restored architecture to
conform to conventional architectural designs. These images help in defining
cultural motivations for restoration and act as a blueprint for the rebuilding of the
city. They are being used to mimic real photographs of Idlib’s lost in time
architectural pieces including forts and traditional houses. Such visualization
generated by Al guarantees the sentimental representation of the new
architecture to embrace the history and local cultural background. Through
application of Al, the possibility of adopting modernistic touches and still
maintaining its history, the architectural style that is characteristic of Idlib can
reach a form of architectural equilibrium and make it more effective to the needs

of the contemporary society.
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Figure 78 Idlib City during the war, Omar Haj Kadour/Agence France-Presse — Getty Images (Cumming-
Bruce, 2019)

Figure 79 Al Generated Image of Idlib City post-war, (Mohamad Maksoud,2023)

Prompt: The public building in Idlib city center reflects a blend of minimalism and Syrian culture. it features sleek
lines and traditional Syrian motifs, with cars and people adding to the lively streets.
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Figure 81 Al Generated Image of Idlib City post-war, (Mohamad Maksoud,2023

Prompt: street view, Idlib City, minimalism, modern and Syrian culture , public building, city centers, squares,
urban landscape, cars, people, streets, reality, green area.
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Figure 83 Al Generated Image of Idlib City post-war, (Mohamad Maksoud,2023)

Prompt: Perspective view, Idlib City, minimalism, modern and Syrian culture , public building, city centers,
squares, urban landscape, cars, people, streets, reality, green area.
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7.3 Community Acceptance and Participation:

The efficiency of Al-generated concepts hinges on community acceptance and
participation in the reconstruction process. Engaging local stakeholders,
including residents, community leaders, and civil society organizations, fosters a
sense of ownership and collaboration, increasing the likelihood of successful
implementation. Designs that reflect the aspirations and priorities of the affected
communities are more likely to gain support and traction, enhancing their

feasibility and impact.
7.3.1 Stakeholder Collaboration:

Collaboration among various stakeholders, including government agencies,
international organizations, and private sector entities, is crucial for ensuring the
efficiency and feasibility of Al-generated concepts. Coordination and
cooperation among stakeholders streamline decision-making processes,
allocate resources effectively, and address implementation challenges
collectively. Building strong partnerships enhances the capacity to overcome

obstacles and achieve shared goals in post-conflict reconstruction.
7.3.2 Adaptive Management:

Incorporating adaptive management principles allows for flexibility and
responsiveness to changing circumstances and emerging challenges during the
implementation of Al-generated concepts. Continuous monitoring, evaluation,
and adjustment based on feedback and lessons learned enable iterative
improvements and course corrections, enhancing the efficiency and
effectiveness of reconstruction efforts over time. Adaptive management ensures
that Al-generated concepts remain relevant and adaptive to evolving needs and
conditions on the ground. Assessing the efficiency and feasibility of Al-
generated concepts in post-conflict urban reconstruction requires a
comprehensive evaluation of technological capabilities, scalability, resource
requirements, regulatory considerations, community acceptance, stakeholder

collaboration, and adaptive management. By systematically addressing these

Al in Architectural Concept Design | 128



factors, decision-makers can identify viable and sustainable solutions that
harness the transformative potential of Al to rebuild cities and communities
devastated by conflict in Syria. These Facts highlight critical considerations for
ensuring the practicality and effectiveness of Al-generated concepts in post-
conflict urban reconstruction. Efficiency in time and cost is essential, especially
in contexts where resources may be limited, and the need for rapid rebuilding is
urgent. Regulatory and legal compliance ensures that the reconstruction
process is conducted responsibly and by established standards and

regulations.

Stakeholder engagement is crucial for ensuring that the designs reflect the
diverse needs and aspirations of the communities affected by conflict. It fosters
a sense of ownership and collaboration, which is essential for the successful
implementation of reconstruction projects. Additionally, considering the social
and environmental impact ensures that the reconstruction efforts contribute
positively to the well-being of communities and the sustainability of the
environment. The ability of Al-generated concepts to adapt to changing
circumstances and uncertainties is vital for navigating the complex and dynamic
post-conflict context. By incorporating these considerations into the design and
implementation process, Al can indeed play a transformative role in rebuilding
cities and communities devastated by conflict, fostering hope, resilience, and

prosperity for the future.
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8. Discussion

The results of this study, focusing on the Al-assisted reconstruction of Aleppo,
Homs, Hama, Lattakia, and Idlib, reveal significant insights into the capabilities
and limitations of using advanced technology in post-conflict urban recovery.
Each city's Al-generated reconstructions underscore the importance of tailored
approaches that address the unique historical, cultural, and environmental

contexts of these urban areas.
8.1 Observations from Al-Generated Reconstructions

Aleppo: The Al-driven reconstructions of Aleppo offered a nuanced approach
to restoring its damaged historical sites, particularly the Great Mosque and the
ancient souks. The ability of Al to replicate intricate architectural details not only
provides a blueprint for rebuilding but also ensures the preservation of Aleppo's
rich cultural heritage. Additionally, Al-assisted planning in Aleppo extended to
the revitalization of public spaces, where the inclusion of green areas and
pedestrian zones reflects a broader trend towards sustainable urban
development. This focus on enhancing livability through improved public
amenities is crucial for encouraging the return of displaced populations and

revitalizing the local economy.

Homs: In Homs, the Al simulations emphasized the delicate balance between
preserving historical elements and introducing contemporary design features.
The reconstructions showcased the potential of Al to harmonize the city's
Roman and Byzantine architectural legacy with modern urban infrastructure,
ensuring that new developments are both functional and culturally resonant.
Furthermore, Al was instrumental in addressing the city's transportation
challenges by optimizing road networks and integrating public transit options
that cater to both residents and visitors. This approach not only enhances
mobility within the city but also supports its long-term economic recovery by

improving access to key commercial and cultural sites.

Hama: The Al-generated designs in Hama focused on preserving the city's

iconic water wheels (norias) while adapting them to contemporary uses. This
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integration of historical preservation with modern utility underscores Al's
capacity to create multifunctional urban spaces that serve both cultural and
practical needs. The reconstructions also highlighted the potential for Al to
contribute to environmental sustainability through the inclusion of green
infrastructure, such as urban parks and eco-friendly water management
systems. These innovations are particularly important in Hama, where the
preservation of natural resources and the promotion of sustainable practices are

key to ensuring the city’s resilience against future environmental challenges.

Lattakia: For Lattakia, the Al-driven designs placed a strong emphasis on
integrating natural landscapes with urban development. The results
demonstrated how Al can guide the creation of environmentally responsive
urban plans that not only protect but also enhance the city's coastal and
mountainous surroundings. The Al models proposed the development of eco-
tourism zones and marine conservation areas, which are vital for preserving
Lattakia’s natural heritage while promoting economic diversification.
Additionally, the inclusion of climate-resilient infrastructure in the Al designs—
such as flood defenses and stormwater management systems—ensures that

the city is better prepared to withstand the impacts of climate change.

Idlib: In Idlib, the Al-assisted reconstructions highlighted the city's potential for
revival through the restoration of traditional architecture and the optimization of
urban infrastructure. The Al models focused on revitalizing historic markets and
residential areas, ensuring that the new designs are functional, culturally
appropriate, and conducive to community cohesion. Moreover, Al played a
critical role in improving the efficiency of public services, including waste
management and water supply systems, which are essential for the city’s post-
conflict recovery. The ability of Al to simulate various urban scenarios allowed
planners to identify the most effective strategies for restoring essential services

while minimizing costs and disruptions.
8.2 Interpretation and Broader Implications

The Al-generated reconstructions produced in this study provide a wealth of

insights into the broader implications of integrating advanced technology into
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post-conflict urban recovery. These findings go beyond the immediate context
of the selected Syrian cities, offering lessons that could be applied to other
urban areas facing similar challenges due to war, natural disasters, or other

catastrophic events.

One of the most significant implications of this research is the demonstrated
ability of Al to enhance the precision of reconstruction efforts. Al’s capacity to
analyze vast amounts of data and generate highly detailed visualizations allows
for a more accurate understanding of the damage, the historical context, and
the spatial dynamics of each city. This precision is crucial when it comes to
restoring historical sites, as it ensures that reconstructions are not only
structurally sound but also faithful to the original designs. In cities like Aleppo
and Homs, where cultural heritage plays a central role in the community’s
identity, this level of detail is indispensable for maintaining the integrity of the

urban landscape.

Beyond precision, the efficiency gains offered by Al are equally noteworthy.
Traditional urban planning and reconstruction processes can be time-
consuming and resource-intensive, particularly in post-conflict settings where
resources are often scarce. Al streamlines these processes by automating
complex tasks, such as generating multiple design scenarios, optimizing
infrastructure layouts, and predicting the long-term impacts of various
reconstruction strategies. This not only accelerates the decision-making
process but also ensures that the limited resources available are used in the

most effective manner possible.

Another key takeaway from these findings is the enhanced cultural sensitivity
that Al can bring to reconstruction efforts. Al’s ability to incorporate historical
data, cultural references, and community input into its design algorithms
ensures that the reconstruction process respects and preserves the unique
cultural identities of the affected cities. This is particularly important in regions
like Syria, where the cultural fabric is deeply intertwined with the urban

environment. By leveraging Al, planners can create designs that honor the past
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while also accommodating the needs of modern urban life, thereby fostering a

sense of continuity and belonging among residents.

Moreover, these Al-driven approaches provide a potential roadmap for other
cities facing similar post-conflict recovery challenges. The ability to quickly
generate and evaluate different reconstruction scenarios makes Al an
invaluable tool for planners working in crisis situations. The lessons learned
from the application of Al in Aleppo, Homs, Hama, Lattakia, and Idlib could
serve as a model for other cities around the world, demonstrating how
technology can be harnessed to rebuild communities in a way that is both

efficient and respectful of cultural heritage.
Urban Resilience:

One of the most significant insights from this study is how Al contributes to
strengthening urban resilience through careful strategic planning and design. By
incorporating climate-resilient features such as green spaces and sustainable
water management systems into the Al-generated designs, there's a clear
recognition of the growing importance of building cities that can effectively adapt
to environmental challenges. Al’s capacity to simulate various climate scenarios
and anticipate their impacts on urban areas equips planners with the tools
needed to develop forward-thinking strategies. These strategies are not just
about reacting to immediate threats but are also about mitigating long-term
risks, thereby significantly enhancing the overall resilience of the urban
environment. This proactive approach ensures that cities are better prepared to
face and recover from future environmental challenges, making them more

sustainable and livable in the long run.
Cultural Preservation:

The preservation of cultural heritage stood out as a central focus in the
reconstruction of all the cities studied. Al's impressive ability to faithfully
recreate historical sites and architectural details plays a pivotal role in
safeguarding the cultural identity of these cities, even as they undergo

extensive rebuilding. This approach is not just about restoring structures; it's
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about honoring the past and ensuring that the community’s cultural legacy
continues to thrive. By doing so, Al helps maintain the cultural continuity that is
essential for the community’s sense of identity and belonging. Moreover, the
adaptive reuse of historical buildings, as highlighted in the Al-generated models
for Hama and Aleppo, showcases how Al effectively bridges the gap between
tradition and modernity. These designs show that it's possible to create spaces
that are deeply rooted in history while being fully functional and relevant for
contemporary life. This blend of the old and the new not only preserves the
cultural fabric of these cities but also breathes new life into their historical sites,

making them integral parts of the urban landscape once again.
Community Engagement:

The role of Al in fostering community involvement in the reconstruction process
is another vital aspect of this study. Al-driven participatory design platforms
have revolutionized how residents can interact with and influence urban
planning, offering opportunities for engagement that were once unimaginable.
Through these platforms, community members can visualize proposed changes
in their neighborhoods and provide real-time feedback, ensuring that
redevelopment efforts are closely aligned with their needs, preferences, and

aspirations.

This participatory approach is especially crucial in post-conflict settings, where
rebuilding trust and social cohesion is as essential as reconstructing physical
infrastructure. The ability for residents to actively participate in the planning
process helps to rebuild the social fabric that may have been damaged by
conflict, fostering a stronger, more resilient community. The Al-assisted
community engagement initiatives in Idlib and Lattakia, for instance, underscore
the importance of inclusive planning processes that not only empower residents
but also instill a sense of ownership over the reconstruction efforts. By involving
the community in such meaningful ways, these initiatives help ensure that the
rebuilt environments truly reflect the collective vision and values of the people

who live there.
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Sustainability and Environmental Impact:

The Al-generated designs highlight the critical importance of integrating
sustainability into the reconstruction process. By incorporating eco-friendly
materials, renewable energy sources, and green infrastructure, the Al models
reflect a significant shift towards sustainable urban development. This approach
not only addresses immediate reconstruction needs but also ensures that the

rebuilt cities are environmentally responsible and resilient for the future.

In cities like Lattakia and Hama, where environmental degradation poses
serious challenges, Al's capability to model sustainable practices and predict
their long-term impacts is exceptionally valuable. For instance, Al can simulate
the effects of various renewable energy installations, such as solar panels and
wind turbines, to determine the most effective solutions for reducing carbon
emissions and promoting energy independence. Additionally, the integration of
green spaces, such as parks and green roofs, helps mitigate urban heat island
effects, improves air quality, and provides residents with essential recreational

areas.

Al-driven sustainable water management systems are crucial in regions facing
water scarcity or pollution. By optimizing the design and placement of water
recycling facilities, rainwater harvesting systems, and efficient irrigation
networks, Al ensures that water resources are used judiciously and sustainably.
This not only reduces the environmental footprint of reconstruction efforts but

also enhances the long-term viability and health of the urban ecosystem.

The emphasis on sustainability in Al-generated designs also supports broader
environmental goals, such as biodiversity preservation and climate change
mitigation. By promoting the use of sustainable materials and construction
practices, these designs help minimize waste, reduce reliance on non-
renewable resources, and lower overall greenhouse gas emissions.
Furthermore, Al's ability to forecast environmental trends and potential risks
allows planners to develop adaptive strategies that can respond to future
challenges, ensuring that the reconstructed cities remain robust and adaptable

in the face of changing environmental conditions.

Al in Architectural Concept Design | 135



Technological Integration and Innovation:

The integration of Al into urban planning marks a significant leap forward in the
field of post-conflict reconstruction. Al’s ability to process vast amounts of data
and generate optimized solutions in real-time introduces a new paradigm for
how cities can recover and rebuild after devastating events. By leveraging Al,
planners can create more efficient, data-driven strategies that are tailored to the
unique needs and challenges of each urban area. This approach not only
accelerates the recovery process but also ensures that the solutions are more

resilient and sustainable in the long term.

However, the integration of Al into urban planning is not without its challenges.
One of the primary hurdles is ensuring that local planners and communities
have the necessary skills and resources to effectively utilize Al tools. In many
post-conflict settings, there is often a lack of technological infrastructure, along
with limited access to training and education in advanced technologies like Al.
Without targeted efforts to build local capacity, the full potential of Al in urban
reconstruction may not be realized. It is crucial to develop training programs,
provide technical support, and foster partnerships that empower local

stakeholders to harness the power of Al effectively.

Ensuring that Al technology is accessible to all stakeholders is essential for the
success of these initiatives. This means not only making the tools available but
also ensuring that they are user-friendly and adaptable to different levels of
technological expertise. The study’s results suggest that while Al has the
potential to revolutionize urban reconstruction, its successful implementation
depends heavily on making the technology accessible and usable for everyone
involved in the process. This includes city planners, architects, community
leaders, and local residents, who all have a stake in the rebuilding of their

communities.

In addition, the deployment of Al in urban reconstruction must be accompanied

by efforts to address potential ethical and social implications. As Al becomes
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more integrated into planning processes, it is important to consider issues such
as data privacy, algorithmic bias, and the equitable distribution of resources.
Ensuring that Al-driven solutions are fair and inclusive will be key to their

acceptance and effectiveness in post-conflict settings.
Social and Economic Recovery:

The role of Al in facilitating social and economic recovery is a crucial
observation in this study. Al's ability to optimize urban infrastructure and
essential services plays a significant part in restoring the functions that are vital
to the well-being of residents in post-conflict cities. For example, the Al-
generated models for Idlib and Homs, which prioritized improvements in
transportation networks and public services, clearly demonstrate how
technology can drive broader recovery efforts. By enhancing mobility, improving
access to resources, and creating economic opportunities, Al is instrumental in

laying the groundwork for a stable and thriving post-conflict environment.

The improvements brought about by Al in these areas are not just about
rebuilding physical infrastructure—they are about creating the conditions
necessary for long-term social and economic recovery. Enhanced transportation
networks, for instance, are critical for reconnecting communities, facilitating the
movement of goods and people, and supporting local businesses. Improved
public services, such as healthcare, education, and utilities, are equally vital as
they directly impact the quality of life and help restore normalcy in the daily lives

of residents.

These Al-driven enhancements are particularly important for attracting
investment, which is essential for economic revitalization. When a city’s
infrastructure is modernized and its services are reliable, it becomes more
attractive to both domestic and international investors. This, in turn, encourages
the return of displaced populations who are more likely to come back when they
see that their city is not only being rebuilt but is also poised for future growth.
The influx of returning residents and new investments creates a positive

feedback loop that fosters long-term economic growth and stability.
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By creating new economic opportunities, Al helps to rebuild the social fabric of
these cities. As businesses reopen and new enterprises are established, jobs
are created, which can reduce unemployment and alleviate poverty. This
economic recovery is crucial for fostering social cohesion, as a stable economy

contributes to a more peaceful and united community.
8.3 Challenges and Future Directions

While the results of this study demonstrate the significant potential of Al in post-
conflict urban reconstruction, they also reveal several challenges that need to
be addressed. The reliance on advanced technology necessitates substantial
investments in digital infrastructure and skills development, which can be
difficult to achieve in regions that have been severely affected by conflict.
Additionally, ensuring that Al-driven solutions are culturally sensitive and do not
inadvertently erase the unique identities of these cities remains a critical

concern.

Moving forward, it is essential to explore ways to make Al technologies more
accessible to local planners and communities. This includes developing user-
friendly Al tools, providing training and capacity-building programs, and
fostering partnerships between local stakeholders and international
organizations. Furthermore, there is a need for continuous monitoring and
adaptation of Al-driven reconstruction efforts to ensure that they remain
responsive to the evolving needs of the population and the changing urban

landscape.

The integration of Al into urban planning also opens up new possibilities for
innovation in post-conflict reconstruction. Future research should focus on
exploring the potential of emerging Al technologies, such as machine learning
and predictive analytics, to further enhance the efficiency and effectiveness of
reconstruction efforts. By leveraging these technologies, it may be possible to
develop more resilient, sustainable, and inclusive urban environments that can

better withstand the challenges of the future.
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9.Conclusion

Using concepts derived from Al methodologies for the post-war rebuilding of
devastated Syrian cities of Aleppo, Idlib, Lattakia, Hama, Homs, and other
affected cities and towns of the country presents a viable direction to pursue
sustainable and contextually appropriate and resilient post-war urban
reconstruction. To draw specific attention to the important findings that inform
the attempts at designing Al, it is essential to analyze the results of their
computation. abstract Al-generated concepts have revealed a promising
potential of utilizing modern technologies for restoration and saving historical
and cultural memory. With the help of Al programs and democratic architectural
models, iconic architectural masterpieces, traditional structures and ancient
ruins can be incorporated into designed rebuilt Cities so that they will have their
own identity. The technological sector of Al has not disappointed in the
integration of modern planning ideologies with cultural practices. The proposed
designs using Artificial Intelligence leverage sustainable technologies, green
infrastructure and intelligent city infrastructure to produce new buildings that
reflect both history and modernity. This integration makes sure that, the newly
built cities are habitual, operational and sustainable for the future and
environment. The Virtual reality activities thus helps in

designing structures, which are flexible and modular to meet the ever-changing
needs of cities recovering from conflicts. This resilience-oriented

approach recognizes the variability and risks involved in reconstruction and

development in conflicted affected areas.

These designs improve the futuristic functionality and resiliency of the urban
environment by positively addressing prospects and potential risks. All in all, Al
has made a significant contribution to the effective management of resources
used for reconstruction and has ensured quick results. By extending
infrastructure planning and design principles highlighted by Al and simulations,
urban planners can help advance reconstruction without sacrificing time, quality,
or efficiency. It is especially important in post-war situations with limited

resource allocations as it helps to increase the efficiency of spending. The use
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of generated concepts presented by Al development has given both creativity
and imaginary notions of what architectural form and space can look like. Thus,
harnessing a futuristic Al-based plethora of features in the designs, the
perception transcends usual engagements and fosters ingenuity in approaches
towards reconstructing urban structures. Such imagination is useful in painting
the future not only as a reconstructed environment but also as autonomous and
full of potential for change. Technological usage of Artificial intelligence
decision-making in the reconstruction of the destroyed areas of the cities must
remain sensitive to questions of ethics such as data ownership, fairness of the
Al algorithms, and social ramifications of artificial intelligence decision-making.
One way of addressing these challenges is through preventing them from
occurring in the first place to ensure the effective, safe, and fair use of Al
technologies. There should also be evident respect for people’s values, their
needs, their aspirations, and, therefore, equitable transformation

dynamics. However, using Al-generated concepts leaves some challenges that

cannot be ignored when implementing Al in real-world applications.

These are financing for the completion of sufficient funding, the aspects of legal
and policy matrix, political dynamics, the issue dealing with stakeholders, the
challenges posed by technology, practical logistics, social-cultural context, and
environmental stewardship. Special attention must be paid to these challenges
to translate Al-driven designs into actionable solutions that are implementable
on the ground. Critically, in post-conflict urban design, Al showcases its
potential in imitating, innovating and thus utilizing works that are held in high
esteem while making wise use of scarce resources and coming up with exciting
solutions. The concepts generated by the locally engaged Al

would therefore be better placed to address social involvement and

cultural sensitivity, in a package that presents comprehensive strategies for
reconstructing cities that respect pre-modern cultures while at the same time
addressing the modern world. Nonetheless, to develop robust Al systems that
can foster responsive, progressive and environmentally friendly urban spaces,
one must also focus on the implementation issues and the moral dilemmas

revolving around the new technology. Amidst the tide of integrated
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reconstructions of cities and refugee shelters, there are wide possibilities to help
the people of Syria rebuild their lives using correct planning of the process,
including the help of Al and involving the stakeholders. Al concept comparison
to post-conflict city structures such as Ale pie, Idlib, Latakia, Hama and Homs
offer unique angles for understanding Al’s potential for urban. Looking at the Al-
generated plans, one can see that it plans to keep all the areas with historical

places undamaged during the conflict as protected zones.

Through a meticulous approach to preserving these genuine archaeological
locations, the Al-produced layouts also acknowledge the need to preserve
history while emulating them for future generations. Furthermore, it is also
important to note that plans produced by Al systems are more

easily synchronized with the current city layout. Al algorithms and

simulations that are used in these designs apart from enriching the whole
complex with their presence — provide value to the city. These are the concepts
created by Al which unite the historical perspective of architectural shapes
along with the corresponding functionality of constructions. These concepts
represent examples of how architecture of the future can combine the history of
styles, preserving historical facades and at the same time making use of it for
functional purposes. Hence, pure Al concepts are not only good for further
developing superior comforts but also effective in adopting more green
structures. Moreover, realizing the Al strategies within the planning process
means that it involves the inclusion of sustainable spaces like green zones and
elements, smart systems, and effectual energy systems which will enhance the
overall initiation of sustainable and effective urban solutions. These
advancements in the availability and delivery of such elements contribute as
well to enhancing the essential facilities and strengthening the

cities. Therefore, there is ample evidence to support the argument that designs
generated by an Al system are socially relevant often and equally or more
socially responsible with specific reference to architectural history and

culture. In other words, configuring the kinds of architecture may help to
understand the cities in terms of their culture using the simulation. Cultural

relevance is always important to consider when discussing the use of Al in
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recreating communities that were devastated by armed conflicts, especially

in those areas that are known for their cultural significance.

Mainstream plans must be tripartite in recognition of the spirit and soul of the
concerned communities from which cultural rights emanate. Surprisingly, post-
conflict redevelopments can greatly benefit from integrating cultural information
into their Al applications, where feasible and relevant, but for this to be done,
the Al application program needs to first consult the respective communities. By
engaging local stakeholders and using face-to-face interviews, one can obtain
critical qualitative data about each city’s historical, architectural and social
context, which would help to ensure that Al-built designs are consonant with the
cultural tradition and vernacular of each location and people. Cultural
sustainability in Al-driven reconstruction also requires avoiding overly
eradicating sites battered by war. Community involvement helps inform
priorities in the reconstruction of such iconic structures, historical buildings or
structures of significant communal value. Using the Al approach and applying it
to the revealed case studies, the analysis has discovered that methodology
allows renewed cities to restore and include these places in redevelopment,
thus paying tribute to the history while addressing the current requirements.
Ensuring an understanding of cultural specificity requires the need for Al to
adopt an inclusive design approach. Public outreach enables the various ethnic
requirements and assessments, which are then utilized for ethnically and
religiously appropriate plans involving

reconstruction. Appropriate implementation of features incorporating diverse
people into the Al-based ideas concerning redevelopment contributes towards
creating friendly reconstructed cities that embrace cultural diversity. Cultural
competence also encompasses how well the course balances history and
development, that is between the old ways and the new ways. Community Al as
a collective was focused on the concept of a thoughtful blend of tradition and
innovation. In turn, input creates reasonable plans that allow for building
culturally sensitive environments appropriate for modern activity and adapting
the architecture that already exists to integrate the new use, to make it

hospitable and in harmony with the past but ready for the future. Therefore, the
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intended cultural relevance appears to be profound when locals are involved in

the design initiatives.

The strategizing of Al tools may involve referencing community engagement
means such as virtual engagement and automated simulation, consultation of
communities, and participatory design sessions. It engulfs the residents and
offers them the power to input their ideas, values, and dreams into the

design hence contributing to designs that yield sustainable positive

effects. Moreover, an aspect that the designers of Al must think of is the moral
perspectives on the use of these Al-developed ideas. Many pieces of pop
culture with humans as their central characters include avoidable cultural
biases, stereotypes, or offending images that Spring from Al algorithms. These
everyday checks may include ethical issues by inviting cultural coaches to
carefully monitor the situation. Cultural sensitivity

should therefore undertake the culturally appropriate reconstruction with long-
term sustainability in mind. Al-generated designs should be able to be modified
incrementally as necessary to fit ever-changing evidence, environment, and
culture as showcased below. It can readily be said that when a city is rebuilt, it
should be designed to allow the agglutination of generations of inhabitants. The
practicality and applicability of the Al-generated concepts about post-conflict
reconstruction of urban contexts are some of the key considerations when
evaluating the postulated strategies’ effectiveness. Technological

feasibility therefore refers to; A thorough analysis of the elements of Al applied
in generating the concepts and the potentials of such elements. It is

also important to establish the ability of the Al algorithms to adapt

and generate outputs of larger scale in the creation of the city plans and
designs considering the scale, accuracy as well as computational

resources. These kinds of knowledge make people aware of the advantages
and the possible pitfalls of using Al technologies and prevents the possibility
of overemphasizing innovative solutions. If the idea will only be

implemented once, the use of artificial intelligence will significantly reduce the
time and cost of implementing it. This means that the reconstruction process

must achieve the objectives of the rebuilding exercise without necessarily taking
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long to complete but also be capable of meeting the long-term needs of the

society that it seeks to serve.

When decisions are made on how the reconstruction is to be done, tools that
will minimize the time to be taken on designing and help minimize time to be
taken on analysis of data and other concepts would be beneficial. Further, the
affordability of practicing Al is commendable in making optimal use of
resources The following are the advantages of practicing Al. Another crucial
aspect of the ideas addressed in this paper relates to their adherence to the
legal standards and requirements. The need to secure the right permits and
approvals, as well as address the physical requirements of

reconstruction itself adheres to existing building codes and safety standards. Al
designs should therefore fall in line with these regulations so as not to have
work stalled and to follow set procedures effectively. The discussed active
involvement of government authorities, local communities, architects, and
investors in the implementation of Al-conceived projects leads to higher

efficiency and effectiveness of these concept approaches.

Efficient use and engagement of the stakeholders from the design concept
stage ensures that the concepts meet their requirements, preferences and
vision for the newly built cities. Involved consumers make champions for the
adoption objectives that in turn result in improved commitment and
compliance. It is pertinent to understand the social context and effects of
concepts such as Al alongside the importance of evaluating the environmental
sustainability of the reconstruction process. It is essential to understand ideas
that encompass the value of inclusiveness, sustainability, and the ability to
bounce back to help in the development of those societies and our planet at
large. Hypothesis-based corpora are feasible in terms of application and
adaptability since they can account for certain contingencies. The conflict in
Syria is still ongoing, and the newly formed post-war political and economic
environment may change over time; thus, the reconstruction process may be
difficult to predict. These can be used to imply an obvious notion that in the
ever-changing conditions, the concepts that can adapt and respond to them are

more effective and efficient. These factors include technological
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possibilities, growth, and extension, cost and time, legal aspects, people
participation, social and physical consequences, and flexibility in the paradigms
of construction and restoration respectively through applying Al, the
reconstruction can contribute to nurturing more sustainable, culturally sensitive,

and lively cities of hope for the future.

Al in Architectural Concept Design | 145



10.Bibliography

Abdo, H.G., Aljohani, T.H.D., Almohamad, H., Al-Dughairi, A.A. and Al-Mutiry,
M., 2023. Sanitary municipal landfill site selection by integration of GIS and
multi-criteria techniques for environmental sustainability in Safita area, Tartous
governorate, Syria. Environmental Science and Pollution Research, 30(11),
pp.30834-30854.

Abubakar, A. I., Ahmad, |., Omeke, K. G., Ozturk, M., Ozturk, C., Abdel-Salam,
A. M., Mollel, M. S., Abbasi, Q. H., Hussain, S., & Imran, M. A. (2023). A survey
on energy optimization techniques in UAV-based cellular networks: from

conventional to machine learning approaches. Drones, 7(3), 214.

Ahuja, Masuma. “What Aleppo Looked like before the War.” CNN, 13 Dec.
2016, edition.cnn.com/2016/12/13/world/what-aleppo-looked-like-before-the-
war-trnd/index.html. Accessed 24 May 2024.

Al Arabiya English, (2023) “Turkey, Syria Deadly Earthquake Could Cost $4
Billion in Economic Losses.”,
english.alarabiya.net/business/economy/2023/02/09/Turkey-Syria-deadly-

earthquake-could-cost-4-billion-in-economic-losses.

Al Jazeera (2024). “In Pictures: Syria’s Landmarks Erased by War.” Al Jazeera,
www.aljazeera.com/gallery/2013/3/15/in-pictures-syrias-landmarks-erased-by-
war. Accessed 25 May 2024.

Al Jazeera, A. (2019). Syrian gov’t agrees to conditional ceasefire in rebel held
Idlib. Al Jazeera. https://www.aljazeera.com/news/2019/8/2/syrian-govt-agrees-

to-conditional-ceasefire-in-rebel-held-idlib

Alakraa, N. (2018). Syria’s Cycle: Siege, Starve, Surrender, Repeat. The Wall
Street Journal. https://www.wsj.com/articles/syrias-cycle-siege-starve-
surrender-repeat-1521817360

Alhaffar, M.B.A. and Janos, S., 2021. Public health consequences after ten
years of the Syrian crisis: a literature review. Globalization and health, 17, pp.1-
11.

Al in Architectural Concept Design | 146



Alhusban, A. A., Alhusban, S. A., & Al-Betawi, Y. N. (2019). Assessing the
impact of urban Syrian refugees on the urban fabric of Al Mafraq city
architecturally and socially. International Journal of Disaster Resilience in the
Built Environment, 10(2/3), 99-129.

Al-Jazeera Net correspondents. (2023). This is the map of the earthquake. Al-
Jazeera Net Correspondents. https://www.aljazeera.net/politics/2023/2/6/--22
e alaill- glalie- 8- ) 31 50-aday 2

Archdaily.com (2024). “Gallery of 5 Winners Named in Russia’s Competition to
Develop Standard Housing Concepts - 1.” ArchDaily,
www.archdaily.com/894803/5-winners-named-in-russias-competition-to-
develop-standard-housing-concepts/5b00120cf197cc16150001¢3-5-winners-
named-in-russias-competition-to-develop-standard-housing-concepts-image.
Accessed 25 May 2024.

Aviationjobsearch (2023). “The Evolution of Technology in UK Pilot Operations.”
Www.aviationjobsearch.com, 19 Sept. 2023,
www.aviationjobsearch.com/career-hub/articles/career-advice/pilot/the-

evolution-of-technology-in-uk-pilot-operations. Accessed 8 Apr. 2024.

Badali¢, V., 2023. Trapped in the underground economy: Syrian refugees in the
informal labour market in Turkey. Third World Quarterly, 44(5), pp.967-984.

Bandarin, F., 2022. The Destruction of Aleppo: The Impact of the Syrian War on
a World Heritage City.

BBC. (2015). Syria’s suffering revealed in satellite images. BBC.

Bharadiya, J.P., 2023. A Comparative Study of Business Intelligence and
Artificial Intelligence with Big Data Analytics. American Journal of Artificial

Intelligence, 7(1), p.24.

Boriji, A. (2022). Generated Faces in the Wild: Quantitative Comparison of
Stable Diffusion, Midjourney and TEXT TO VIDEO. 1-9.
http://arxiv.org/abs/2210.00586

Al in Architectural Concept Design | 147



Boriji, A., 2022. Generated faces in the wild: Quantitative comparison of stable

diffusion, Midjourney and text to video. arXiv preprint arXiv:2210.00586.
Buheiji, M., 2020. Visualising Resilient Communities. AuthorHouse.

Campbell, C. (2022). Creating a Roadmap — A Plan for Living with Artificial
Intelligence. In Al by Design. https://doi.org/10.1201/9781003267003-7

Cao, Y, Li, S, Liu, Y., Yan, Z, Dai, Y., Yu, P. S., & Sun, L. (2023). A
comprehensive survey of ai-generated content (aigc): A history of generative ai
from gan to ChatGPT. arXiv preprint arXiv:2303.04226.

Cernea, M. M. (2004). Impoverishment risks, risk management, and
reconstruction: A model of population displacement and resettlement. UN

Symposium on Hydropower and sustainable development,

Chaillou, S. (2022). Artificial Intelligence and Architecture from Research to

Practice.

Chashyn, D., Khurudzhi, Y., & Dauks8ys, M. (2023). Integration of Building
Information Modeling and Artificial Intelligence of Things in Post-War

Renovation and Retrofitting of Historical Buildings.

Ching (2021). Generative Adversarial Networks (GAN): Introduction and
Example. [online] MLearning.ai. Available at: https://medium.com/mlearning-
ai/generative-adversarial-networks-gan-introduction-and-example-3b66f5f235e9
[Accessed 20 Oct. 2023].

Clement, A. D. (n.d.). Architecture+Al -The impact of Al in Architecture.
38210004.

Combi, C., Amico, B., Bellazzi, R., Holzinger, A., Moore, J.H., Zitnik, M. and
Holmes, J.H., 2022. A manifesto on explainability for artificial intelligence in

medicine. Atrtificial Intelligence in Medicine, 133, p.102423.

Croce, V., Caroti, G., Piemonte, A., De Luca, L., & Véron, P. (2023). H-BIM and
Artificial Intelligence: Classification of Architectural Heritage for Semi-Automatic
Scan-to-BIM Reconstruction. Sensors, 23(5), 2497.

Al in Architectural Concept Design | 148



Cudzik, J., & Radziszewski, K. (2018). Artificial Intelligence Aided Architectural
Design. Proceedings of the International Conference on Education and
Research in Computer-Aided Architectural Design in Europe, 1, 77-84.
https://doi.org/10.52842/conf.ecaade.2018.1.077

Cumming-Bruce, N. (2019). U.N. Sounds Alarm Over Killings in Idlib as Syria
Cease-Fire Collapses. The New York Times.
https://www.nytimes.com/2019/08/09/world/middleeast/syria-idlib-cease-
fire.html

Daher, J., 2019. The Paradox of Syria‘s Reconstruction. Carnegie Middle East
Center, 4(9).

Dal Zilio, L., & Ampuero, J. P. (2023). Earthquake doublet in Turkey and Syria.
Communications Earth and Environment, 4(1), 2-5.
https://doi.org/10.1038/s43247-023-00747-z

Danti, M. D. (2015). Ground-based observations of cultural heritage incidents in
Syria and Iraq. Near Eastern Archaeology, 78(3), 132—-141.
https://doi.org/10.5615/neareastarch.78.3.0132

De Lange, M., Merx, S. and Verhoeff, N., 2019. Urban interfaces: Between
object, concept, and cultural practice. Introduction to Urban Interfaces: Media,
Art & Performance in Public Spaces, edited by Nanna Verhoeff, Sigrid Merx,
and Michiel de Lange. Leonardo Electronic Almanac, 22.

del Campo, M. (2022). Deep House - datasets, estrangement, and the problem
of the new. Architectural Intelligence, 1(1), 1-14.
https://doi.org/10.1007/s44223-022-00013-w

Del Campo, M., & Leach, N. (2022). Machine Hallucinations: Architecture and
Artificial Intelligence.

Devine, A., & Quinn, B. (2019). Building social capital in a divided city: The
potential of events. Journal of Sustainable Tourism, 27(10), 1495-1512.

Devitt, S.K., Scholz, J., Schless, T. and Lewis, L., 2023. Developing a trusted
human-Al network for humanitarian benefit. Digital War, 4(1), pp.1-17.

Al in Architectural Concept Design | 149



Du, J., Ye, X., Jankowski, P., Sanchez, T., & Mai, G. (2023). Artificial
intelligence enabled participatory planning: a review. International Journal of

Urban Sciences, 1-28.

Ebrary, (2024). “Mapping Generative Models for Architectural Design.”
ebrary.net/186808/education/mapping_generative_models_architectural_design

google_vignette. Accessed 25 May 2024.

Emarat News. (2023). Syria announces an accurate census of the earthquake
victims in Latakia. Emarat News. https://femarat-news.ae/785634/-ce-as-b ) s
\J}\-Q\A‘b}-éﬁd—cmﬁ\/

Erhaim, Z. (2021). Living in constant fear: Life as a journalist in Syria. Open
Democracy. https://www.opendemocracy.net/en/5050/living-in-constant-fear-

life-as-a-journalist-in-syria/

ESCAP, U. (2019). The future of Asian and Pacific cities: transformative

pathways towards sustainable urban development. United Nations.

ESCAP, U. (2022). The transition of Asian and Pacific cities to a sustainable

future: accelerating action for sustainable urbanization.

Estévez, A. T. & A. K., & Yomna. (2022). A | to MATTER-REALITY Art,
Architecture & Design.

Ferreira, A., Ribeiro-Santos, J., & Breda-Vazquez, I. (2020). Transcending
dilemmas in urban policymaking: Envisioning versus adapting, growing versus
stabilizing. Planning Theory & Practice, 21(1), 76-93.

France 24, (2013). “Syria Satellite Images “Prove Human Rights Violations.”
France 24, 7 Aug. 2013, www.france24.com/en/20310807-syria-war-human-

rights-violation-aleppo-amnesty-international-satellite. Accessed 25 May 2024.

France 24, (2013) “In Pictures: Syria’s Ancient Heritage in Danger.”
www.france24.com/en/20130417-syria-ancient-heritage-danger. Accessed 25
May 2024.

Al in Architectural Concept Design | 150



Giordano, C. (2019). Syria. Independent.
https://www.independent.co.uk/news/world/middle-east/civilians-flee-idlib-air-

strikes-syria-assad-russia-turkey-erdogan-a9257441.html

Goodfellow, |., Pouget-Abadie, J., Mirza, M., Xu, B., Warde-Farley, D., Ozair,
S., Courville, A. and Bengio, Y., 2020. Generative adversarial networks.
Communications of the ACM, 63(11), pp.139-144.

Habib, M., 2020. Developing a sustainability strategy for multipurpose cadastre

in post-conflict Syria. Land Use Policy, 97, p.104782.

Habib, M., 2020. Developing a sustainability strategy for multipurpose cadastre
in post-conflict Syria. Land Use Policy, 97, p.104782.

Hakimshafaei, M. (2023). Survey of Generative Al in Architecture and Design

University of California, Santa Cruz].

Haraké, M.-F. (2021). Building on Chaos Public Sector Project Management in

Post-Conflict Countries1.

Hashem, A. (2023). Syria Earthquake. Sputnik.
https://sputnikarabic.ae/20230206/-J )l jll-¢) ja-38330I- - ubad) - s jall-l jhe
1073156092.html

heraklion (2020). “New Venetian Walls | New Venetian Walls | the city |.”
Www.heraklion.gr, www.heraklion.gr/en/ourplace/new-venetian-walls/new-

venetian-walls.html. Accessed 25 May 2024.

Holmes, J., Sommacal, S., Das, R., Stachurski, Z. and Compston, P., 2023.
Digital image and volume correlation for deformation and damage
characterisation of fibre-reinforced composites: A review. Composite Structures,
p.116994.

lapaolo, F. (2023). The system of autono-mobility: computer vision and urban
complexity—reflections on artificial intelligence at urban scale. Al & society, 1-
12.

Al in Architectural Concept Design | 151



Intelligent Transport (2024). “Creating a Smarter City: The Role of Al and Open
Data.” Intelligent Transport, www.intelligenttransport.com/transport-

articles/145789/smarter-city-artificial-intelligence-open-datal/.

Kallipoliti, L. (2018). History of Ecological Design. In Oxford Research

Encyclopedia of Environmental Science.

Kamalov, F., Santandreu Calonge, D. and Gurrib, |., 2023. New Era of Artificial
Intelligence in Education: Towards a Sustainable Multifaceted Revolution.
Sustainability, 15(16), p.12451.

Kang, Y., Zhang, Q. and Roth, R., 2023. The ethics of Al-Generated maps: A
study of TEXT TO VIDEO and implications for cartography. arXiv preprint
arXiv:2304.10743.

Kanwal, M., 2023. Natural disaster (earthquake) in Turkiye and Syria 2023:
humanitarian response. Available at SSRN 4382051.

Kaufmann, T. (2022). Towards Algorithmic City Planning: Data-Driven

Indicators for Policies and Planning Northeastern University].

kuriositas.com (2024). The Giant Norias of Hama — Magnificent Waterwheels of
the Past. www.kuriositas.com/2010/10/giant-norias-of-hama-magnificent.html.
Accessed 25 May 2024.

Lexica. (n.d.). Lexica. Lexica. https://lexica.art/

Liritzis, loannis. (2015). SCIENTIFIC CULTURE Journal Free Downloaded
Articles Vol.1, No.3, Sept 2015 (http://www.sci-cult.com/files/).

Lorenzo-Eiroa, P., 2022. Space-environment commons: From big data survey
to Al, to a post-capitalist blockchain zoning platform. In Resilient Communities
and the Peccioli Charter: Towards the Possibility of an Italian Charter for

Resilient Communities (pp. 161-172). Cham: Springer International Publishing.

Lucas, G. (2022). Archaeological situations: archaeological theory from the

inside out. Taylor & Francis.

Al in Architectural Concept Design | 152



MacMillan, A. (2019). The National. The National.
https://www.thenationalnews.com/world/mena/us-accuses-assad-of-using-

starve-or-surrender-tactics-in-syria-s-idlib-1.867350

Makki, M., & Tahir, M. (2021). Mapping normalcy through vernacular security-
development in post-conflict North Waziristan. Conflict, Security &
Development, 21(5), 565-592.

Mannan, A.V. and Islam, M.S., 2023, June. Exploring Uncharted Architectural
Territories through Generative Adversarial Networks with Human Collaboration.
In 2023 5th International Congress on Human-Computer Interaction,
Optimization and Robotic Applications (HORA) (pp. 1-6). IEEE.

Mavrouli, M., Mavroulis, S., Lekkas, E. and Tsakris, A., 2023, April. An
emerging health crisis in Turkey and Syria after the earthquake disaster on 6
February 2023: risk factors, prevention and management of infectious diseases.
In Healthcare (Vol. 11, No. 7, p. 1022). MDPI.

McMeel, D. (2022). Algorithms, Al and Architecture - Notes on an extinction.
Proceedings of the 24th Conference on Computer Aided Architectural Design
Research in Asia (CAADRIA) [Volume 2], 2, 61-70.
https://doi.org/10.52842/conf.caadria.2019.2.061

Mitchell, M., 2019. Artificial intelligence: A guide for thinking humans. Penguin
UK.

Monge, J.C. (2022). Dall-E2 vs MidJourney — Same Prompt, Different Results.
[online] CodeX. Available at: https://medium.com/codex/dall-e2-vs-midjourney-
same-prompt-different-results-bf64cb66d90b.

Morley, J., Machado, C., Burr, C., Cowls, J., Taddeo, M., & Floridi, L. (2019).
The debate on the ethics of Al in health care: a reconstruction and critical
review. Available at SSRN 3486518.

Ni, S., Sun, H., Somerville, P., Yuen, D.A., Milliner, C., Wang, H., Zhou, J. and
Cui, Y., 2023. Complexities of the Turkey-Syria doublet earthquake sequence.
The Innovation, 4(3).

Al in Architectural Concept Design | 153



Nicols, A. (2017). Addressing practical ethical considerations for corporate

sustainability Pepperdine University].
Niel, D. A. (2023). STUDYING ARCHITECTURE AFTER Al.

Oliveira, H., Silva, C., Machado, G.L., Nogueira, K. and Dos Santos, J.A., 2023.

Fully convolutional open set segmentation. Machine Learning, pp.1-52.

Park, M. J., Kim, D. J., Lee, U., Na, E. J., & Jeon, H. J. (2019). A literature
overview of virtual reality (VR) in treatment of psychiatric disorders: Recent
advances and limitations. Frontiers in Psychiatry, 10(July), 1-9.
https://doi.org/10.3389/fpsyt.2019.00505

Pax. (2013). Destruction of Homs and Aleppo is part of a broader strategy. Pax
for Peace. https://paxforpeace.nl/news/destruction-of-homs-and-aleppo-part-of-

broader-strategy/

Ploennigs, J., & Berger, M. (2022). Al Art in Architecture.
https://doi.org/10.1007/s43503-023-00018-y

Ploennigs, Joern & Berger, Markus. (2023). Al art in architecture. Al in Civil
Engineering. 2. 10.1007/s43503-023-00018-y.

Portcityfutures (2024). “The Port City of Tripoli, Lebanon: Navigating
Opportunities in a Field of Diverging Interests.” Www.portcityfutures.nl, 1 Nov.
2021, www.portcityfutures.nl/news/the-port-city-of-tripoli-lebanon-navigating-

opportunities-in-a-field-of-diverging-interests. Accessed 25 May 2024.

Restoration of cultural heritage (2021). Restoration of cultural heritage and
urban identity in Syria. [online] Available at:
https://unhabitat.org/sites/default/files/2022/09/heritage_paper.pdf.

Reuters Staff. (2014). Syrian rebels blow up Aleppo hotel used by army.
Reuters. https://www.reuters.com/article/cnews-us-syria-crisis-aleppo-
idCABREA4706220140508

Al in Architectural Concept Design | 154



Said Moorhouse, L. (2019). Satellite images reveal strikes on Syria’s Idlib
province. CNN. https://edition.cnn.com/2019/05/29/middleeast/idlib-bombing-

slider-intl/index.html

Sajid, K., & Islam Md. Nazmu. (2016). Syrian Crisis: Geopolitics and
Implications. Bangladesh Institute of International and Strategic Studies (BIISS),
37(2), 107-132.

SANA. (2023). Collapse of a residential building on Al Shati Road in Lattakia as
a result of the earthquake this afternoon. SANA. https://sana.sy/?p=1832657

Sanchez, A. L., Comer, J. S., & LaRoche, M. (2022). Enhancing the
responsiveness of family-based CBT through culturally informed case
conceptualization and treatment planning. Cognitive and Behavioral Practice,
29(4), 750-770.

Sarker, |.H., 2022. Ai-based modeling: Techniques, applications and research
issues towards automation, intelligent and smart systems. SN Computer
Science, 3(2), p.158.

Schoemaker, P.J., 2022. Advanced introduction to scenario planning. Edward
Elgar Publishing.

Shadi, W., & Bashar, M. (2015). Syrian Archaeological Heritage: Past and
Present. Watfa & Mustafa Scientific Culture, 1(3), 1-14.
https://doi.org/10.5281/zenodo.18445

Sherlock, R. (2013). Satellite images show the destruction of Aleppo. The
Telegraph.
https://www.telegraph.co.uk/news/worldnews/middleeast/syria/10229513/Satellit

e-images-show-destruction-of-Aleppo.html?hc_location=ufi

Skyle, D., 2023. Syria after the earthquake. The Lancet, 402(10403), pp.679-
680.

Socialists and Democrats. (2019). S&Ds: The war in Syria has not ended yet.
The crisis can only be resolved with a political solution. [online] Available at:

https://www.socialistsanddemocrats.eu/newsroom/sds-war-syria-has-not-

Al in Architectural Concept Design | 155



ended-yet-crisis-can-only-be-resolved-political-solution [Accessed 18 Oct.
2023].

Swed, S., Alibrahim, H., Elkalagi, N.K.H., Nasif, M.N., Rais, M.A., Nashwan,
A.J., Aljabali, A., Elsayed, M., Sawaf, B., Albuni, M.K. and Battikh, E., 2022.
Knowledge, attitude, and practice of artificial intelligence among doctors and
medical students in Syria: a cross-sectional online survey. Frontiers in artificial
intelligence, 5, p.1011524.

The SUN. (2016). “THE AGREEMENT IS FRAGILE.” The Sun.
https://www.thesun.ie/news/360885/putin-says-agreement-reached-on-syria-

ceasefire-as-russia-ready-to-start-peace-talks/

Thomas, V., Wang, D., Mullagh, L., & Dunn, N. (2016). Where’s Wally? In

search of citizen perspectives on the smart city. Sustainability, 8(3), 207.

Travelogues (2024). “Travelogue Vacation Syria - off the Beaten Track Travel
Story Syria.” Www.off-The-Beaten-Track.net, www.off-the-beaten-

track.net/travelogues/sy01c02.html. Accessed 25 May 2024.

Tsay, J., Mummert, T., Bobroff, N., Braz, A., & Westerink, P. (2018). text to
image: machine learning model experiment management tool. MLSys 2018,

February 1-3. http://www.jsntsay.com/publications/tsay-sysml|2018.pdf

Tsay, Jason & Mummert, Todd & Bobroff, Norman & Braz, Alan & Westerink,
Peter & Hirzel, Martin. (2018). Runway: machine learning model experiment

management tool.

Tschannen, Rafiq A. “Hama.” The Muslim Times, 14 Aug. 2017,
themuslimtimes.info/2017/08/14/286260/. Accessed 25 May 2024.

UN-OCHA. (2023). Earthquakes : North-west Syria Key Figures in North-west
Syria (Issue 12).

Wicaksana, A., & Rachman, T. (2018). ARTIFICIAL INTELLIGENCE AND
FUTURE LANDSCAPE ARCHITECTURE. Angewandte Chemie International
Edition, 6(11), 951-952., 3(1), 10-27.

https://medium.com/@arifwicaksanaa/pengertian-use-case-a7e576e1b6bf

Al in Architectural Concept Design | 156



Wikipedia. (2011). Syrian civil war. https://en.wikipedia.org/wiki/Syrian_civil_war

Wikipedia. (2012). 2012 Homs offensive.
https://en.wikipedia.org/wiki/2012_Homs_offensive

Xista.vc (2024). “Xista Ventures: Detail.” Xista.vc,
xista.vc/portfolio/detail/infrared-city. Accessed 25 May 2024.

Yang, L., Zhang, Z., Song, Y., Hong, S., Xu, R., Zhao, Y., Zhang, W., Cui, B.
and Yang, M.H., 2022. Diffusion models: A comprehensive survey of methods

and applications. ACM Computing Surveys.

Yilmaz, S., Erturk, M., Soydemir, A., Erciyas, A. and Oran, I.B., 2023. Military
Implications of Artificial Intelligence-Case of Republic of Turkey. Journal of

Organizational Behavior Research, 8(2-2023), pp.1-14.

Zheng, (2016)“26 Before-And-after Pics Reveal What War Has Done to Syria.”
PetaPixel, 3 Aug. 2016, petapixel.com/2016/08/02/26-photos-show-war-

changed-syrial.

Zheng, Y., Lin, Y., Zhao, L., Wu, T., Jin, D., & Li, Y. (2023). Spatial planning of
urban communities via deep reinforcement learning. Nature Computational

Science, 1-15.

Ziwar, M., Nouri, A., Baghdadi, B. and Khateeb, N. (n.d.). Re-coding Post-War
Syria: The Role of Data Collection & Objective Investigations in PostWar Smart
City. [online] Available at:
https://papers.cumincad.org/data/works/att/sigradi2021_234.pdf [Accessed 17
Oct. 2023].

Zohuri, B. and Rahmani, F.M., Current Trends in Engineering Science (CTES).

Al in Architectural Concept Design | 157



	portada TDX_ mohamad
	MAKSOUD,MOHAMAD_Tesis para deposito_03-09-2024 (2)

