
Int. J. Hum. Capital Urban Manage., 10(2): 269-282, Spring 2025

International Journal of Human Capital in Urban Management 
(IJHCUM)

Homepage: http://www.ijhcum.net/

ORIGINAL RESEARCH PAPER

Integrating Artificial Intelligence in urban re-design: A collaborative approach to 
post-war design phases

I. A. Alshafei 1, *, R. T. N. Almashhour2

1 Department of Architecture Engineering, Munib and Angela Masri Faculty of Engineering, Aqaba University of Technology, 
Aqaba, Jordan.
2 Architecture Engineering Department, Faculty of Engineering, Nahda University, Benisuef City, Egypt.

BACKGROUND AND OBJECTIVES: This study explores the phased approaches of post-war urban re-
design to present a collaboration between Artificial Intelligence and traditional processes for post-war 
urban recovery. A hybrid approach enables stakeholders to actively define their city’s future by simulating 
several re-design scenarios utilizing AI data management. This interactive representation of possible results 
enables well-informed decision-making, where the advantages and limitations are carefully considered, 
guaranteeing that the re-design aligns with the requirements and needs of the local communities. This 
integrative method promotes openness and a feeling of responsibility, establishing the basis for resilient 
urban environments that emerge from conflict. 
METHODS: The study establishes a foundation for using Artificial Intelligence technologies to solve complex 
urban development challenges by critically examining existing approaches for urban re-design after the 
war and promoting interventions powered by Artificial Intelligence-driven processes. This study aims to 
contribute to the field of post-war rebuilding of urban landscapes by developing a solution that can be 
generalized. This study adopts a qualitative methodology approach to investigate the possible integration 
of Artificial Intelligence in re-designing urban landscapes post-war. The methodology is structured to 
examine existing approaches and studies of post-war urban recovery, compare traditional and AI-assisted 
approaches, and propose a hybrid approach that combines both. The study structure is a literature review 
and theoretical approach development, data collection, and analysis, depending on multiple sources, 
including government reports and academic research, as well as hybrid approach development. 
FINDINGS: The discussion provides theoretical evidence of the potential advances in this empirical 
approach, highlighting the efficiency improvements achievable by using Artificial Intelligence technologies in 
a hybrid phased approach that integrates traditional post-war processes with Artificial Intelligence-assisted 
ones. The study also highlights the importance of ethical considerations in Artificial Intelligence restoration 
procedures, addressing acceptance, community involvement, and cultural heritage safeguarding concerns. 
This emphasis on ethics reassures the audience about Artificial Intelligence’s responsible and conscientious 
use in post-war re-design. 
CONCLUSION: The study explores the potential integration of Artificial Intelligence in re-designing postwar 
urban landscapes. It compares conventional methods of urban revival with innovative Artificial Intelligence-
supported methods to determine the advantages of utilizing Artificial Intelligence in post-war urban 
re-design. Traditional techniques for gathering data, allocating resources, and engaging the community 
have many challenges that negatively affect the effectiveness of re-designing and re-design measures. 
This study suggests that integrating Artificial Intelligence with traditional strategies can help overcome 
these challenges by analyzing extensive datasets, which leads to effective decision-making. A hybrid 
approach combining conventional and Artificial Intelligence-supported methods is suggested to improve 
the resiliency and sustainability of the re-designing process. It aims to enhance resource distribution and 
strategic planning through Artificial Intelligence-assisted strategies.
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INTRODUCTION
Architectural design and planning strategies 

commonly have various design parameters and 
involve numerous stakeholders based on the scale 
of these projects, such as extensive infrastructures 
like cities (Li et al., 2019; Kim and Alseadi, 2021; E. 
N. Shaqour, 2022; Manoharan et al., 2023). The 
architectural design process includes many aesthetic, 
sociological, psychological, anthropological, 
and economic factors(Alkassabany and Mousa, 
2020; Ibrahim, 2022; Hettithanthri, Hansen and 
Munasinghe, 2023). Technology benefits the design 
process, methodologies, and feedback utilization at 
different stages. The recent technological movement 
is to increase conception and provide uncomplicated 
user control (Wu, 2018a; Mitchell et al., 2021). 
Data parameterization facilitates opportunities to 
achieve intelligent analyses (Gubbi et al., 2013). 
Urban data are usually organized by non-architects, 
such as programmers, and data analysis is used 
to construct datasets like CubiCasa 5K (Kalervo et al., 
2019). Using data in technology-driven architectural 
design speeds up the performance of processes 
such as generative design, contextual awareness, 
and algorithmic thinking. Enhancing the quality of 
services provided and supporting users’ lifestyles 
was the significant barrier to urban re-design in the 
post-war period based on the utilization level of the 
data set provided to integrate into the design process 
(Reijneveld et al., 2024). Optimal utilization of urban 
designers’ data input is essential for adequate 
decision-making concerning the most influential 
urban interventions that best utilize time, budget, 
and resources (Yarwood, 2010; Reijneveld et al., 
2024). Conventional post-war reconstruction models, 
frequently impeded by fragmented data and manual 
evaluations, do not effectively tackle the complex 
rebuilding issues. The inefficient allocation of 
resources, which prioritizes short-term requirements 
at the expense of long-lasting resilience, endorses 
vulnerabilities and obstructs the achievement of 
sustainable recovery (Al-Mosawy et al., 2021a; 
UNDP, 2021). Planners and designers designed the 
development plans for urban areas post-war based 
on the available data, implementing three strategies 
to read the data: Description, Interpretation, and 
Deconstruction, to make response strategies in 
the form of conceptual design (Al-Mosawy et al., 
2021b; UNDP, 2021). Artificial Intelligence (AI) is a 

technological advance that improves urban design 
by managing and analyzing complicated datasets, 
providing predictive understandings, and enhancing 
decision-making in the urban development process 
(de Jong et al., 2015; Wu, 2018b; Liu and Zhang, 2023). 
Previous studies approve that AI integrates data from 
diverse sources, such as sensors, (IoT) devices(Ali and 
Panchal, 2020; Pramanik et al., 2023), and geospatial 
data, to monitor urban environments in real-time and 
forecast future tendencies(Embarak, 2022). As well as 
AI can also power simulation strategies and decision-
making support systems to allow urban planners 
to test scenarios, assess risks, and derive data to 
make various choices depending on sustainability 
and efficiency (Singh and Manoharan, 2024). AI 
encourages public engagement between people and 
decision-makers by automating conventional design 
tasks and supports the development of resilient and 
smart cities (Komninos, 2006; Voda and Radu, 2018; 
Ahmed et al., 2021). Traditional urban rehabilitation 
after a war generally faces numerous complex 
challenges: a lack of comprehensive data hinders 
correct evaluation, limited resources contribute to 
inefficient distribution, and a lack of coordination 
between planners and people undermines the 
effectiveness of rebuilding efforts (WB, 1998; 
Kokkala and Marinos, 2022). This study explores the 
phased approaches of post-war urban re-design to 
present a hybrid framework that integrates AI with 
traditional frameworks to post-war urban recovery 
frameworks. A hybrid approach enables stakeholders 
to actively define their city’s future by simulating 
several re-design scenarios utilizing AI data gathering 
and analysis. This interactive representation of 
possible results enables well-informed decision-
making, where the advantages and limitations are 
carefully considered, guaranteeing that the re-design 
aligns with the requirements and ambitions of the 
individuals who will reside there. This integrative 
method promotes openness and a feeling of 
responsibility, establishing the basis for resilient 
urban environments that emerge from adversity and 
are more robust and dynamic than ever. 

Literature review
Conventional approaches for urban re-design

In Architectural and Urban Design and Planning, 
the conventional design process starts with collecting 
project needs and then iterating various visions 
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while maintaining a feedback process with project 
stakeholders (Lawson, 2006). Architecture Design 
inputs that determine the outputs are varied and 
changeable based on project type, context, and scale. 
The design process needs creativity (Woodbury, 
Williamson and Beesley, 2011). Designers must use 
their expertise and theoretical understanding to 
decide on the best design option for their present 
needs (Bradner et al., 2014). The subsequent nature 
of the design process can be adjusted to align with the 
needs and context, applying an equivalent rotation 
of brainstorming and verification to create concepts 
and details. Design plays a crucial role in architecture. 
Communicating design intent in architecture and 
diagrams is essential to incorporate topology, scale, 
form, context, and orientation (Gross & Yu, 2001). A 
distinctive approach of designers is the systematic 
methods planners use to create novel ideas that meet 
the existing norms and address fundamental issues. 
Moreover, a particular complexity in urban design 
is that the problem is frequently specific to the site, 
resulting in each design challenge being sure of the 
program itself (Razzouk and Shute, 2012). Traditional 
analysis techniques, such as statistics, Geographic 
Information Systems (GIS), and case study reviews, 
are employed to understand the vast amount of 
data and reports available (Casali, Aydin and Comes, 
2022).

AI-assisted approaches
The inflow of technology has led to several 

significant changes in different fields and sectors, 
including the architecture design process 
(Mohammed, 2020). Urban planners face substantial 
challenges due to the fast growth of urban areas 
and the increasing complexity of urban issues. 
Based on these issues, like all fields, urban design 
and architecture are presently being transformed 
by integrating AI technologies (Peng et al., 2023). 
Extensive data from various sources, such as the 
vehicle-to-everything (V2X), Internet of Things (IoT), 
Information Communication Technologies (ICT), and 
social media, along with comprehensive research 
and publications, has equipped urban designers with 
enhanced abilities to comprehend urban dynamics 
and recognize issues almost instantaneously(Zhang 
and Lu, 2021). Mechanization and visualization 
have been at the forefront, simplifying the design 
process and allowing real-time visualization of 

changes through interactive interfaces. Many new 
design approaches depend on technology that has 
appeared during the last century, such as Building 
Information Modeling (BIM), computational design, 
and parametric design(Tezel et al., 2020; E N Shaqour, 
2022). The mentioned technologies facilitate and 
change the design process by permitting massive 
data processing like environmental analysis. 3D 
printing and standardization also facilitate the 
discovery of complicated forms (Trindade et al., 
2017). AI is considered an influential invention in 
many fields, such as architecture, because it allows 
the creation of new creative design concepts and 
resolutions  (Komninos, 2016). Machine Learning 
(ML) enhances operations in diverse industries 
and delivers the imaginable in all design phases by 
recognizing patterns in input data (Akinosho et al., 
2020). ML can significantly benefit from architectural 
data to create and design new features and their 
interrelationships(Meeran and Conrad Joyce, 2020). 
The rise of AI, particularly language models like 
ChatGPT created by OpenAI, machine, and deep 
learning models, enhanced computational capacity, 
software, and algorithms, providing new possibilities 
for urban designers to utilize helpful understandings 
to address complex urban challenges (Zhang and 
Lu, 2021). Additionally, artificial intelligence is used 
to forecast alterations in land utilization (Aburas, 
Ahamad, and Omar, 2019). AI has the potential to 
be a helpful tool for urban planners by providing 
decision support, responding to questions, and 
making suggestions (Bai et al., 2022). Over the last 
twenty years, many studies have used quantitative 
planning models through Planning Support Systems 
(PSS), such as Cellular Automata (CA) models, to 
classify the lands based on the level of development, 
such as DINAMICA and SLEUTH. DRAM/EMPAL 
are large-scale urban models that predict future 
land uses. Another model is the California Urban 
Futures model, which provides detailed regulations 
for land development. The last one is Agent-Based 
Models (ABMs) that analyze changes in the built 
environment (Peng et al., 2023). Utilizing satellite 
imagery assessment and sentiment evaluation tools 
can yield significant and informative perspectives 
(UN-Habitat, 2022; UNESCO, 2023a). The UN Global 
Pulse highlights another approach where AI is used 
in predictive modeling and risk assessment (United 
Nations Global Pulse, 2023). AI algorithms can forecast 
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probable infrastructure failures, natural disasters, 
and civil unrest, which can aid in determining the 
most essential actions to take and develop resilience. 
Recently, AI appeared in relevant theoretical and 
practical studies and is seen as an assistant in post-
war rehabilitation, where specific considerations and 
approaches are acknowledged accordingly. Some of 
the general approaches found in research are using 
AI to manage information and analyze data utilizing 
specific AI tools that provide valuable insights into 
post-conflict rehabilitation and reconstruction. In this 
matter, AI can examine extensive quantities of data 
about impaired infrastructure, displaced populations, 
and the availability of resources.

A theoretical and practical exploration of post-war re-
design

A previous study seeks a method for re-designing 
the city while maintaining its identity, urban heritage, 
and texture. It aims to revitalize urban identity by 
maintaining symbolic structures to keep identity 
(Hussein, Abdulla, and Salih, 2019). International 
events can significantly improve urban development 
and guide decision-makers to direct integrated urban 
development for the advantage of the people and the 
city(He et al., 2020). The role of events like wars in 
shaping urban development strategies has become 
increasingly important. Policies centered around 
events encompass economic, social, and cultural 
factors that impact and guide the development of 
cities (Richards, 2020). Many studies are concerned 
with the morphological transformation in the urban 
design of cities post-war, highlighting the significance 
of reconstruction agendas that maintain the urban 
and architectural identity. It also emphasizes the need 
to integrate old sites with the new ones resulting 
from war (Salman et al., 2021). Urban designers 
should maintain sustainable development while 
re-designing and reconstructing cities after wars. 
They need a comprehensive approach considering 
financial, social, environmental, institutional, 
organizational, and cultural dimensions. Designers 
also adopted principles, means, and techniques for 
reconstructing Mosul City after the war (Abdul Razzaq 
Mohsen Al-Samurai & Subhi Ramdan Al-Qaraghuli, 
2021). Previous studies have discussed many post-
war approaches to city re-design. They discuss 
revitalization as a critical preservation method used 
to conserve sites of important historical, cultural, and 

urban importance (Al-Khafaji, Al-Salam, and Alrobaee, 
2021). It is concerned with keeping buildings in 
adequate physical shape and selecting specific 
areas for preservation based on their historical 
or architectural value to maintain a community’s 
sense of identity. This approach undermines conflict 
morale (Altaee & Al-Ani, 2020; Hussein et al., 2019). 
Other studies discuss the idea of “renewal,” which 
involves bringing a building back to its earliest 
function after critical maintenance or changing it for 
new or different activities. In the renewal of areas 
with partially damaged buildings, urban, economic, 
and social concerns are crucial(Steinberg, 1996). 
Renewal strategies prioritize active preservation 
and include various indicators(Zheng et al., 2014). 
The deconstruction approach is used for areas with 
significant damage. The goal is to clear and rebuild 
the land to promote positive land use, remove 
polluted sites, decrease poverty, renew urban work 
areas, and promote eco-friendly industries(Al-Jaberi 
et al., 2019). Prioritizing redevelopment improves 
mobility and contributes to a better quality of life for 
residents(Almeida, Ramos, and Silva, 2018). However, 
careful planning is needed to minimize their effect 
on construction waste generation. Recently, several 
studies between theory and practice approached 
post-war urban rehabilitation. Many international 
organizations focus their reports on rehabilitation 
values after wars. For example, Sierra Leone, in 
2023, approached post-war rehabilitation from the 
perspective of peacebuilding. Their study emphasizes 
the promotion of enduring peace through addressing 
trauma, supporting reconciliation, and developing 
social cohesiveness. Illustrative instances encompass 
community peacebuilding conversations, trauma-
informed reconstruction projects, and programs 
that amalgamate cultural heritage into public 
places (Leone, 2023). Post-war rehabilitation 
within an urban context  refers to the complex 
and diverse process of restoring, revitalizing, and 
rebuilding cities and communities after experiencing 
the negative impacts of armed conflict. It goes 
beyond physical reconstruction, integrating social, 
economic, and cultural elements to establish long-
lasting and inclusive urban settings(UN-Habitat, 
2022). From another perspective, similar studies 
focus on several practical considerations in their 
approaches to post-war rehabilitation. One example 
is the Land Restitution Program facilitated by the 
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United Nations Development Programme (2022), 
which acknowledged the resolution of opposing 
assertions regarding land and property as essential 
for establishing stable ownership and facilitating the 
reconstruction process. Another study focused its 
approach on livelihoods and economic development, 
suggesting that reducing employment positions and 
avenues for growth is vital for sustaining recovery by 
allocating funds toward local enterprises, nurturing 
the spirit of entrepreneurship, and delivering 
comprehensive training programs to enhance 
skills(ILO, 2023). Lastly, UNESCO approached post-
war rehabilitation from the perspective of Cultural 
heritage preservation, where the incorporation of 
cultural legacy into the process of re-design promotes 
the development of identity, enhances communal 
togetherness, and creates economic prospects. This 
includes restoring impaired sites, integrating cultural 
values into urban planning, and promoting traditional 
crafts and arts(UNESCO, 2023b). These principles 
are generic, and the specific contributions of each 
facet will vary based on the distinct setting of each 
post-war situation. The post-war urban re-design 
aims to establish peaceful, resilient, egalitarian, and 
sustainable urban environments for populations 
impacted by war by integrating several theoretical 
and practical domains. Specific approaches for dealing 
with post-war re-design are typically generalized and 
found accordingly.     

MATERIALS AND METHODS
To this end, this study explores the role of AI 

in re-designing urban spaces after the war. In the 
context of the challenges of traditional post-war 
rebuilding, the study identifies the transformative 
potential of AI applications in enhancing urban 
efficiency, depending on previous studies and cases. 
The study lays the groundwork for implementing 
AI as an innovative solution to complex urban 
development issues by critically examining existing 
models for urban recovery after war and promoting 
technological interventions. This study is conducted 
as academic research inspired by the beginning 
of the war in Gaza, as a personal contribution to 
benefit the post-war rebuilding field that can be 
generally utilized in conflict zones. This study adopts 
a qualitative methodology approach to investigate 
the possible integration of AI in re-designing urban 

landscapes post-war. The methodology is structured 
to examine existing models and studies of post-war 
urban recovery, compare traditional and AI-assisted 
approaches, and propose a hybrid approach that 
combines AI with conventional processes. The study 
phases are:

1.	 Literature Review and Theoretical 
Framework Development will analyze studies 
discussing conventional architectural and urban 
design approaches, post-war urban re-design, and AI-
assisted processes. The results will be implemented 
to develop a conceptual approach that combines 
conventional and AI-supported processes.

2.	 Data Collection and Analysis depend on 
various sources, including government reports and 
academic research. The data were categorized into 
three main groups: traditional approaches, AI-assisted 
approaches, and post-war design perspectives. Based 
on the analyzed data, the three approaches will be 
designed. 

3.	 Hybrid approach Development: A hybrid 
approach that integrates AI applications with 
traditional urban re-design methods was developed 
based on the literature review analyses. The hybrid 
model aimed to improve the urban redevelopment 
process after the war, engaging the community and 
preserving cultural heritage preservation. 

The following, shown in Fig. 1, is a conceptual 
framework of this study, summarizing the steps in 
building the hybrid integrative model for post-war re-
design.

RESULTS AND DISCUSSION  
Traditional and AI-assisted approaches in Post-war 
Urban Re-design

Post-war scenarios leave a persistent scar on 
urban landscapes that are usually characterized by 
the troubling loss of human lives and assets, as well as 
significant damage to urban structures. Reconstructing 
post-war is a process that demands practical 
approaches that target complicated vulnerabilities 
and generate stable and flexible potential. Accordingly, 
the studies reviewed shed light on how conventional 
approaches to post-war urban re-design have laid 
the groundwork for the process. At the same time, 
they also highlighted the acknowledgment of how AI 
methods and tactics can significantly improve urban 
landscape re-design after the war.
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Conventional approaches
Throughout history, the re-design of post-

war areas depended on existing well-established 
frameworks. The literature review conducted by the 
researchers reviewed various theoretical studies 
and practical publications and retrieved existing 
data on such frameworks for conventional post-war 
re-design. One of the main understandings seen 
as typical is that conventional post-war re-design 
is a phased approach, which elaborates on the 
importance of having a systematic and sequenced 
process for post-war re-design. Each phase builds 
upon the previous one in a way that enhances an 
effective and sustainable recovery process. The 
studies reviewed highlight those specific processes 
and are accordingly outlined into four main distinct 
stages that are discussed as follows:

1. The Emergency Relief stage is the initial phase 
within conventional post-war re-design frameworks. 
Throughout this stage, the main focus is on providing 
direct assistance and aid to respond to the immediate 
needs of the communities under conflict to ensure 
their survival and well-being. This includes the most 
basic needs like food, water, shelter, and medical 
attention.

2. Throughout the Peacebuilding and Early Re-
design stage, efforts mainly focus on establishing 
stability and security, as well as facilitating recovery. 
This is primarily approached by concentrating 
efforts on reinstating law and order, rebuilding 
damaged infrastructures, and neutralizing opponent 
combatants. 

3. The Transformation and Development stage, 
where the main focus is on providing means to 
facilitate economic growth within several urban 

sectors such as healthcare, education, housing, and 
transportation.

4. The Normalization and Exit stage, considered 
the final stage, typically focuses on ensuring all 
affected communities can self-rely on themselves and 
that all previous efforts and established developments 
and transformations are stable for the long term.

Moreover, the review identifies some challenges 
directly associated with the previously outlined 
phases that must be addressed. The initial phase, for 
instance, is commonly challenged by aspects such 
as logistical issues, lack of coordination between 
involved parties, and the inability to secure sufficient 
aid. The second phase is usually challenged by 
difficulties resolving political conflicts, allocating and 
distributing available resources, and neutralizing 
opponent combatants. The third phase is highly 
challenged by difficulties in attracting investments 
crucial for stimulating economic growth, corruption, 
governance, and social inequalities. The final stage 
is commonly challenged by issues such as conflict 
relapse, accountability, and insufficient development 
in local capacities. Fig. 2 summarizes the four staged 
approaches of conventional post-war re-design 
discussed. 

Furthermore, some key aspects are emphasized 
through relevant studies. Firstly, the role of international 
actors such as organizations and governments is vital 
to supporting and assisting throughout all phases 
discussed. Also, it is essential to develop local capacities 
by strengthening local institutions to promote 
sustainable communities that withhold self-reliance 
capacities for the long run. Finally, conventional models 
highlight the importance of addressing the possibilities 
of risks such as conflict relapsing through planning for 

 
 
 
 

Fig. 1: Conceptual illustration of the methodological framework of the study (Adapted by authors) 
  

Fig. 1: Conceptual illustration of the methodological framework of the study (Adapted by authors)
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it from several aspects, such as understanding and 
preparing for the causes of conflicts, which promotes 
resolving them and building peace. 

 
AI-Assisted approaches

The literature reviewed also looked into specific 
studies where AI technologies are incorporated for 
assistance in several processes, such as providing 
enhanced decision-making and appropriate resource 
allocation and distribution for post-war re-design. 
The researcher suggests that AI-assisted frameworks, 
similar to conventional ones, commonly present 
themselves through a set of consecutive processes 
that are leveraged through the incorporation of AI 
algorithms that contribute to enhancing several 
aspects, such as decision-making, effective and 
efficient allocation of resources, and monitoring. 
Accordingly, the study outlines five main stages and 
processes for AI-assisted post-war re-design, which 
are summarized in the following Fig. 3 and then 
discussed following:

1. In the Data Gathering and Analysis stage, 
the initial phase commonly focuses on identifying 
damage by gathering and analyzing sufficient data. 
During this stage, data is also collected and analyzed 
for vulnerabilities and social damages. Here, the role 
of AI algorithms is to help process and analyze the 
collected data, which usually presents itself in large 
quantities, help in damage mapping, and outline 
potential risks. 

2. The Simulation and Scenario Planning stage 

focuses on visualizing scenarios for re-design, 
considering any potential impact for each scenario. 
The role of AI here is to help stimulate several 
strategies for re-design scenarios and test the 
suggested designs while simultaneously predicting 
how effective they can be as an efficient intervention.

3. The Participatory Planning and Decision-
Making stage mainly concentrates on approaching 
communities in conflict and involving them in the 
decision-making processes on platforms that AI 
powers. Moreover, AI here contributes to providing 
digital tools for communication, collaboration, and 
decision-making. 

4. The Resource Allocation and Optimization stage 
usually focuses on optimally distributing resources 
according to the needs identified based on previously 
collected data. AI is used to track progress, identify 
priorities to focus on, and make decisions driven by 
data. 

5. The Monitoring and Evaluation stage, this final 
stage, mainly focuses on continuously monitoring 
efforts and progress, adapting strategies, and 
identifying possible challenges to the process. AI here 
analyzes data from sources such as sensors and social 
media, amongst others, to help assess the interventions 
for their impacts and adjust them as required.

However, each of the stages is associated 
with some limitations and challenges that require 
consideration. Stage one requires ensuring that all 
collected and analyzed data are accurate and private. 
Stage two requires paying attention to any bias 

 
 
 

Fig. 2: Phases of the conventional approach for post-war city re-design (Adapted by authors)  
  

Fig. 2: Phases of the conventional approach for post-war city re-design (Adapted by authors)
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from AI to provide a decision-making process that 
is reliable and fair. Stage three requires an efficient 
incorporation of input from the community to 
guarantee their meaningful involvement in decision-
making procedures. Stage four mainly addresses the 
technological limitations of AI algorithms by utilizing 
them in collaboration with human expertise. The final 
stage highlights the importance of using AI in a way 
that complies with ethical considerations to avoid 
unplanned consequences.

Conventional vs. AI-assisted approaches for 
reinvented post-war re-design

The literature review highlighted how the 
conventional approaches for post-war urban re-
design laid the foundation for rebuilding after 
conflicts. They gave importance to the role of 
community engagement in decision-making and 
planning for long-term effective interventions. 
However, conventional approaches face several 
limitations and challenges that obstruct efficient 
and effective interventions, such as data collection 
and analysis constraints, flexibility, and obtaining 
active community involvement where needed. On 
the other hand, AI-assisted approaches that are 
emerging and developing in light of the new era of 
AI technologies are seen to withhold the potential 
to resolve some of the conventional approaches’ 
limitations with their capabilities of time-effective 

data collection and analysis, dynamic simulation 
of re-design scenarios even in the most complex 
contexts, as well as their interactive platforms 
that enable easy collaboration, engagement, and 
involvement. Nevertheless, AI-assisted approaches 
are also associated with limitations and challenges, 
as they are subjected to several issues, such as bias, 
data privacy, and ethical use. From this perspective, 
this study discusses the potential advances in post-
war re-design approaches by combining the strengths 
of both conventional and AI-assisted approaches 
while at the same time neutralizing their limitations. 
Here, the optimal strategy the study proposes is not 
to work in opposition to the existing approaches but 
to develop a reinvented approach that leverages 
both advantages. This hybrid strategy for the post-
war re-design of urban landscapes can transform 
existing and known processes and promote more 
sustainable and resilient cities and communities. 
The following Fig. 4 highlights how traditional and 
AI-assisted methodologies considerably vary, while 
at the same time, both recognize specific vital 
indicators for post-war re-design.

The previous illustration in Fig. 4 summarizes the 
key differences and overlaps between conventional 
and AI-assisted approaches for post-war re-design. 
Key differences, as found in relevant studies, are 
commonly associated with three main aspects and 
are comparatively discussed as follows:

 
 
 

Fig. 3: Phases of AI-assisted approach for post-war city Re-design (Adapted by authors) 
  

Fig. 3: Phases of AI-assisted approach for post-war city Re-design (Adapted by authors)
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4	 First, data and analysis: Conventional 
approaches rely on expert opinion and historical 
data, which are considered limited, constrained, and 
subjective. On the contrary, AI-assisted approaches 
utilize tools that retrieve real-time data from several 
resources, providing a more accurate understanding 
of the constantly shifting needs of communities 
and urban landscapes facing conflict. For instance, 
satellite images contribute to detecting damage to 
infrastructure, while social media platforms can give 
an up-to-date community apprehension, leading to 
a full understanding of the situation, which further 
facilitates the process of effective decision-making. 

4 Secondly, planning and decision-making: 
Conventional approaches usually follow a hierarchical 
structure that may result in insufficient data collection 
or not reflect communities’ desired needs. On the other 
hand, AI-assisted approaches provide participatory 
planning where the simulated models of redesigned 
urban landscapes in many scenarios enable community 
members to assess the intervention visually. For 
instance, individuals can submit their remarks on the 
simulated designs on interactive platforms, ensuring 
that their needs and preferences are considered during 
post-war re-design.

4 Finally, community engagement: conventional 
approaches contain aspects that may not consider 
unprivileged communities, such as surveys, forums, 
and consultation. On the contrary, AI-assisted 
approaches focus on community inclusion through 

AI digital-powered tools such as online forums and 
social media platforms that provide feedback loops 
from individuals. It is acknowledged that community 
engagement is highly emphasized in AI-assisted post-
war re-design strategies in all stages, as a wide range 
of individuals participate in active online platforms 
where discussions are held regarding their needs.

To this end, it is seen that despite the differences 
in both approaches, they still hold a mutual aim to 
promote sustainable and resilient urban landscapes 
and communities after the war. They both share 
a mutual understanding of several aspects, such 
as needs assessment, long-term development, 
transparency, and accountability. Also, their methods 
vary, yet they both aim to achieve responsible 
distribution of resources as well as self-reliant, healthy 
communities in the long run. The study comprehends 
those differences and similarities and utilizes them 
in developing a hybrid approach toward post-war 
re-design. Table 1 below comparatively analyzes 
the strengths and limitations of conventional VS AI-
assisted post-war re-design approaches as seen in the 
relevant studies and discusses converging strengths 
and neutralizing limitations.

Hybrid approach of post-war re-design
Although the exact stages of a hybrid framework 

for post-war re-design may differ based on contextual 
factors, below is a proposed outline that contains 
critical phases involving the collaboration between 

 
�ig. �� �ey di�erences and o�er�aps between con�en�ona� and A�-assisted approaches for post-war urban re-

design. (Adapted by Authors) 
  

Fig. 4: Key differences and overlaps between conventional and AI-assisted approaches for post-war urban re-design. (Adapted by Authors)
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humans and AI, community engagement, and ethical 
considerations:

• 	 Phase 1: Requirements assessment and 
strategic planning for humans and collaboration.

1.	 Data collection and analysis: 
–	 Human-led: Needs assessments by engaging 

the community through traditional methods such 
as surveys, which are further assessed through 
expert evaluations and data from historical and past 
resources.

–	 AI-assisted: Utilize AI tools to examine 
complex datasets such as satellite images, 
demographic data, and infrastructure evaluations. 
This helps detect and understand repeated patterns 
and emerging trends.

2.	 Risk prediction and prioritization: 
–	 Human-led: Integrate analysis by experts 

with communities to understand individual and local 
vulnerabilities and possible threats, such as stress in 
the public structure and natural disasters.

–	 AI-assisted: Utilize AI algorithms to create 
possible models for future risks and issues, guiding 
the prioritization process.

3.	 Development of an integrated human/AI 
collaboration: 

–	 Organize workshops and meetings between 
experts, community leaders, and AI professionals to 
create collaborative human/AI strategies that merge 
data analysis, risk prediction, and local needs and 
objectives.

–	 Ethical considerations: The strategy’s design 
must include ethical concepts such as data privacy, 
openness, and accountability.

• 	 Phase 2: Execution and surveillance 
(Involvement of the community and development of 
skills)

1.	 Community engagement: 
–	 Participatory implementation involves local 

communities facing conflict in the development of 
intervention techniques, project implementation, 

and monitoring progress.
–	 Capacity building: Provide proper training 

and the resources that enable local communities to 
use and effectively contribute to AI-driven tools.

2.	 AI-assisted intervention: 
–	 Targeted resource distribution: Utilize AI 

tools to effectively distribute resources in a way that 
considers aspects of real-time data and changing 
requirements.

–	 Implement AI-driven tools to monitor and 
predict problems such as possible infrastructure 
problems or resource shortages.

3.	 Hybrid feedback and adaptation: 
–	 Integrate community feedback: Regularly 

collect feedback from community members traditionally 
through meetings, surveys, or focus groups and 
incorporate it into the decision-making process.

–	 Employ AI tools to analyze feedback data 
and then further incorporate AI insights to enhance 
the creation of solutions as they usually continuously 
learn and adapt in real-time.

1.	 Phase 3: Ensuring a facilitated share of 
knowledge and long-term sustainability: 

–	 Promote community ownership: Build a 
sense of involvement between the local community’s 
individuals and the sense of control and ownership of 
repaired infrastructure and systems.

–	 Continue effective distribution of resources 
to enhance local skills and facilitate the transfer of 
knowledge to ensure the project’s sustainability for 
the long term.

2.	 Knowledge sharing and replication:
–	 Record and widely spread acquired 

knowledge: Gather and distribute reasonable and 
practical methods as well as difficulties faced during 
the hybrid re-design processes.

–	 Guidance for future interventions: 
Participate in establishing a complete international 
data storage to enhance the efficiency of post-war re-
design efforts that can be generalized.

Table 1: Limitations and Strengths of post-war re-design approaches. (Adapted by Authors) 
 

Conventional Approaches AI-Assisted Approaches 
Limitations Strengths Strengths Limitations 

Limited Data Analysis Deeply Contextual Data-Driven Insights Ethical Concerns 
Reactive Approach Community-Centric Predictive Modeling Limited Local Context 

Resource Constraints Human-Centred Approach Resource Optimization Accessibility and Capacity
 Converge Strengths  

Neutralize Limitations 
 

Table 1: Limitations and Strengths of post-war re-design approaches. (Adapted by Authors)
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The illustration in Fig. 5 summarizes this hybrid 
approach to reinvented post-war re-design tailored 
by this study.

  It is worth noting here that this discussed approach 
is flexible and may be adjusted by context to suit specific 
needs, requirements, and circumstances. The issue is to 
find a balance between human expertise, community 
participation, and appropriate use of AI-driven solutions, 
as it is essential to accomplish long-term and inclusive 
post-war re-design and rebuilding of urban landscapes. 

CONCLUSION
The study explores the potential integration of 

AI in re-designing post-war urban landscapes. It 
compares conventional methods of urban revival with 
innovative AI-supported methods to determine the 
advantages of utilizing AI in postwar urban re-design. 
Traditional techniques for gathering data, allocating 
resources, and engaging the community have many 
challenges that negatively affect the effectiveness 
of re-designing and re-design measures. This study 
suggests that integrating AI with traditional strategies 
can help overcome these challenges by analyzing 
extensive datasets, which leads to effective decision-
making. A hybrid approach combining conventional 

and AI-supported processes is suggested to improve 
the resiliency and sustainability of the re-designing 
stages. It aims to enhance resource distribution and 
strategic planning through AI-assisted strategies. The 
primary characteristics of the hybrid approach show 
a practical path for re-designing urban areas in post-
war settings and offer a base for future and practical 
case studies to prove the following suggestions: 

•	 Facilitating human-AI collaboration: 
Combine AI tools with professional human judgment 
and local knowledge to guarantee the development 
of contextually appropriate and ethically sound 
solutions.

•	 Community engagement: Involving 
communities in data collecting, model creation, and 
feedback loops to ensure that AI solutions get tailored 
to meet their specific requirements and objectives.

•	 Capacity building: Allocate resources toward 
providing training and developing infrastructure to 
narrow the gap in digital access and enable local 
populations to utilize and contribute to AI-driven 
solutions effectively.

•	 Ethical implementation: Ensure adherence 
to ethical standards of data privacy, transparency, and 
responsibility during the development and utilization 

 
 

Fig. 5: The hybrid theoretical post-war re-design approach (Adapted by Authors). 
 

Fig. 5: The hybrid theoretical post-war re-design approach (Adapted by Authors).
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of AI tools.
Combining AI’s analytical capabilities with 

traditional approaches, human comprehension, and 
community-oriented nature can establish a path for 
more successful and comprehensive post-war re-
design attempts.
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