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Abstract: Artificial intelligence is widely used as an interactive technology in various professional disciplines. The widespread use of 
these technologies, which we benefit from in most areas of our lives, in the education sector will provide important developments in 
the field of education. The main purpose of this study is to analyze the existing studies in which the use of artificial intelligence helps in 
architectural design processes. In the study, identification, screening, eligibility, inclusion, and data analysis processes were carried out 
in three search engines such as Web of Science, ScienceDirect, and ULAKBIM. While reporting the research, ‘Systematic Literature 
Review’ and ‘Preferred Reporting Items for Meta-Analysis’ protocols were followed and a total of 35 relevant articles were identified. 
In the research, three popular Artificial Intelligence applications used in architectural design processes were identified as Generative 
Adversarial Networks (GAN), Machine Learning, and Data Mining. In addition, Systematic Literature Review (SLR) outputs show that 
most researchers are supported by artificial intelligence applications in architectural design processes. As a result of the research, it 
was determined that artificial intelligence is widely used in architectural design processes, however, it has positive effects in 3D and 
animation parts. 
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1. Introduction 
Today, artificial intelligence applications offer the ability 
to quickly and efficiently analyze the relationships 
between complex problems that require high 
computational power, thereby enabling the development 
of various strategies for the future. Due to these features, 
artificial intelligence applications are considered 
fundamental tools in many disciplines (Figure 1). 
Through various devices and applications, these 
technologies serve humanity in many fields. Examples of 
artificial intelligence technologies include chatbots, 
virtual assistants like Siri, Alexa, Google AI, and 
autonomous cars. Despite their widespread use in daily 
life, it can be said that the number of people who 
understand the applications and concepts behind 
artificial intelligence technologies is deficient. The 
widespread use of these technologies, which we benefit 
from in many areas of our lives, has led to significant 
advancements in the education sector (Tazefidan et al., 
2022) 
According to Teymur and Aytaç Dural (1998), "Design is 
highly variable, multi-given, multi-faceted, multi-
subjective, and therefore multi-disciplinary and multi-
contextual." Due to the multifaceted nature of design, 
design-focused paradigms have begun to be developed. 
In the field of design, designers often rely on their own 
experiences to solve the problems they encounter 

throughout the design process, and when they feel 
inadequate, they seek expert opinions to find solutions. 
This process can lead to a waste of time, as well as result 
in faulty decisions due to various shortcomings. 
However, a well-designed artificial intelligence 
application can significantly contribute to both speeding 
up the process and making healthier decisions for the 
future. With the developing world, it can be seen that the 
concept and field of design are becoming increasingly 
complex. Although there are countless indicators of 
design, it is quite difficult to define its boundaries. It is 
possible to see design in every area and every detail of 
life. However, it is difficult to define the boundaries of 
design. In this case, the question of what art is or is not 
may also bring along an approach to what design is or is 
not (Akdemir, 2017). 
The use of artificial intelligence techniques in 
architectural design processes is not limited to 
accelerating thinking and reasoning processes; it also 
significantly contributes to the learning of various types 
and amounts of information that are desired to be 
achieved Austin et al. (1999). Methods such as machine 
learning and data mining, considered subfields of 
artificial intelligence, have paved the way for the 
emergence of the concept of big data, alongside the 
increase in computational power of computers and 
advancements in storage capacity. 

Research Article 
Volume 7 - Issue 6: 1347-1360 / November 2024 



Black Sea Journal of Engineering and Science 

BSJ Eng Sci / Metin DEMİR and Meryem AKTİ 1348 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Areas of application where AI methods are available (Tazefidan et al., 2022). 
 
These methods have contributed to the formation of self-
learning systems through algorithms developed by 
utilizing this data. Today, especially in fields such as 
computer science, engineering, medicine, and statistics, 
studies have popularized the use of these techniques in 
solving many problems and have enabled the discovery 
of new methods. In the international literature, over the 
past five years, the number of studies encompassing 
artificial intelligence-based applications such as data 
mining, image processing, machine learning, and fuzzy 
logic has been rapidly increasing across all disciplines. 
This trend is also clearly observed in the statistics 
obtained from the Web of Science, SinceDirect, and 
ULAKBİM databases in Table 4. the developments in 
artificial intelligence technologies have raised concerns 
that the need for human labor will decrease across many 
disciplines, leading to negative scenarios such as 
unemployment. Similar concerns are being expressed in 
the field of architecture, with suggestions that artificial 
intelligence (AI) could displace designers and architects 
from their jobs (Karslı, 2019). 
However, AI and smart algorithms provide significant 
contributions across a wide range of areas, from 
generating building forms and plans to calculating 
construction costs, and from producing facade designs to 
making structural system decisions, thanks to the various 
solution alternatives they offer to designers. For example, 
AI can design facades using image processing methods 
and classify complex urban data with data mining 
techniques (Sönmez et al., 2018; Chaillou, 2019; Bingöl et 
al., 2020; Adem and Çağdaş, 2020). Additionally, machine 
learning methods allow for the creation of more user-
friendly and effective architectural designs by analyzing 

user experience data (Şapcı and Taşlı Pektaş, 2021). 
In this context, it is understood that AI applications play a 
significant supportive role in design processes, rather 
than completely sidelining human labor, and offer 
innovative approaches to solving design problems. It is 
observed that AI is positioned as a supportive tool for 
human creativity in creative disciplines such as 
architecture, thus enhancing human labor rather than 
replacing it, making it more efficient and effective. This 
situation suggests that AI can be seen as an element that 
will empower human designers in the field of 
architecture, rather than posing a threat to them in the 
future (Deveci, 2022). 
In his work titled "Age of Design," Conklin (2001) argues 
that we are in a transition period from the age of science 
to the age of design. Conklin argues that for the past two 
centuries, we have focused on explaining the natural 
world through science and that we process and 
transform these explanations with technology, thus 
clearly living in a scientific era. However, it argues that 
the problems of time cannot be solved with scientific 
facts, definitions, and perceptions. 
Hobday et al. (2012) argued for a reevaluation of the 
widespread applications of design theories, such as those 
of Hatchuel, and their relationships with the economy 
and innovation. 
The stages of architectural action that can be 
traditionally defined consist of four phases: decision, 
design, implementation, and usage. One of these stages, 
design is a creative process carried out to find a solution 
to a specific need or problem. In this process, an objective 
and aesthetic formation emerges as a result of the 
interaction between sensory and mental information. 
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Design encompasses the transformation of ideas into a 
tangible product, structure, or system, taking into 
account criteria such as aesthetics, functionality, 
ergonomics, and innovation (Akdemir, 2017). 
Predictions regarding architectural design processes are 
defined as challenging decision-making processes. In 
these complex problem areas where uncertain 
information is present, landscape architects increasingly 
need to adopt different methods from traditional design 
approaches to make quick decisions with a low error rate 
and to adapt to the dynamic changes in the parameters of 
the design problem. 
The literature reviews on the subject are as follows; 
The advancements in technology, the increase in 
environmental concerns, and the growing demand for 
speed driven by a fluctuating economy are leading to an 
increase in uncertainty and the expectations and 
requirements from designs are rapidly diversifying. 
Artificial intelligence programs can combine spatial and 
attribute information in such an environment, utilizing 
multiple spatial criteria to present the most suitable 
options for design.  
AI provides countless benefits in architectural design 
decision support systems, design models (Bozdemir and 
Mendi, 2005; Jaihar et al., 2020; Rego et al., 2018), smart 
spaces (Mueller and Ochsendorf, 2015; Bozdemir, 2017), 
environmentally sensitive structures (Güneş et al., 2016; 
Tushar et al., 2018), and product selections (Jin et al., 
2016; Ding et al., 2007; Ireland and Liu, 2018; Matić et al., 
2019). 
The use of AI in these areas provides significant 
contributions to supporting design decisions, ensuring 
energy efficiency, developing sustainable architectural 
solutions, and creating user-centered spaces. In 
particular, AI technologies provide significant advantages 
in areas such as environmentally friendly structures and 
smart spaces by optimizing energy consumption and 
minimizing environmental impacts (Baydoğan, 2013). In 
this context, AI technologies can process data from 
different disciplines using big data analysis and machine 
learning techniques, contributing to better design 
decisions. 
Focusing on methodology in design research has become 
a priority to develop solution mechanisms for 
increasingly complex design problems. Studies that seek 
answers to the questions of how knowledge is created, 
used, and communicated have led to the systematic 
implementation of decision-making in the design process. 
These studies have enabled the development of methods 
that allow for decision-making based on the time and 
conditions in which the design problem exists. In 
conclusion, artificial intelligence offers a wide range of 
benefits for creating decision-support mechanisms in 
architectural design, developing design models, 
constructing smart spaces and environmentally sensitive 
structures, and making informed product choices. 
The concept of artificial intelligence was first brought to 
the forefront at the Dartmouth Conference in 1956 and 

has been defined as encompassing all human abilities 
related to thinking, reasoning, perceiving objective 
realities, and concluding (Moor, 2006). Artificial 
intelligence refers to the efforts to create computer 
models that can think like humans, reason, perceive, 
move, learn, and produce results by utilizing the 
knowledge and experience they possess to solve 
problems. In this context, artificial intelligence has begun 
to play an important role by establishing a rational 
foundation for solving design problems and enabling 
more conscious, objective decisions regarding the 
products presented. The use of computer models, in 
addition to traditional systems in design, offers suitable 
solutions through algorithm-based methods for well-
defined problems. Additionally, artificial intelligence is 
applied as expert systems to generate solutions and 
make recommendations in the resolution of poorly 
defined design problems and in areas that require 
specialized knowledge. 
In the decision-making stages of architectural designs, 
various artificial intelligence algorithms such as artificial 
neural networks, expert systems, genetic algorithms, and 
fuzzy logic are utilized. Artificial intelligence programs 
are preferred more in the field of architectural design 
because they are algorithms that can produce results 
similar to those in human decision-making processes, 
unlike classical logic. In this regard, the literature 
examining traditional decision-making processes and 
artificial intelligence-based decision-making processes 
have been reviewed, and compared, and the advantages 
and disadvantages have been highlighted. 
Design can be defined as the process through which 
something that is planned takes shape in the human 
mind as a result of various steps. This concept, in terms 
of its literal meaning, includes elements such as design, 
planning, shaping, and structuring, but it is difficult to 
provide a comprehensive definition of this concept. In 
various studies, design is defined as a solution plan or an 
idea aimed at addressing any problem (Demirarslan, 
2006). In this context, the concept of architectural design 
is expressed as the determination and documentation of 
the structure that will fulfill specific functions based on a 
particular requirement, along with all the elements 
involved in the design (İzgi, 1999). 
Louis Kahn, one of the famous architects of the 20th 
century (1901-1974), emphasizes with his statement, 
"Design is the production of form within a system," that 
the design process involves not only intuition but also a 
certain order (Conrads, 1991). As many designers have 
pointed out, the built environment that emerges as a 
result of the design process takes shape as a sequence in 
which events are repeated in chronological order, and 
although the products may differ, the process itself 
carries certain patterns. The understanding, 
development, and elimination of randomness in 
successful design products began with the first studies on 
the analysis of the design process through the Design 
Methods Movement. The members of this movement 
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have tried to examine how the designer thinks and acts 
by focusing on the organizational structure of the 
process. Jones (1992), one of the pioneers of the 
movement stated that there are three fundamental stages 
in the design process: 
➢ The "Analysis Stage," where the problem is defined 
➢ The "Synthesis Stage," where the solution is created 
➢ The "Evaluation Stage," where the developed 

solution is determined 
These stages can be referred to as a flowchart of the 
design process, which is noted to be repeated in all 
design applications (Cooper and Press, 1995). 
The concept of design practice has evolved today, and 
designers no longer just create products; they have 
begun to design experiences, societies, and systems 
(Stewart et al., 2011). For this reason, designers are 
expected to solve complex design problems at a global or 
local level in a multidisciplinary and collaborative work 
environment, which requires them to be experts in many 
areas. As a result, the design discipline has become a 
multidisciplinary field, with designers starting to play a 
mediating and facilitating role among other disciplines 
(Trummer and Lleras, 2012). This situation has led to the 
collaboration of design with other disciplines. 
Engineering and business have been integrated into 
design education, and collaborative programs have been 
established between design and other disciplines. For 
this reason, there has been an increase in pursuing 
graduate education in design, particularly in "business 
and design, design and engineering programs, or 
integrated undergraduate programs (such as design 
engineering) (Trummer and Lleras, 2012). For example, 
Rensselaer Polytechnic Institute (RPI) offers a Bachelor 
of Science degree in Design, Innovation, and Society 
(DIS), and Gazi University has an Industrial Design 
Engineering program, while Özyeğin University offers a 
graduate program in Design, Technology, and Society. 
These are a few of the interdisciplinary programs that 
encompass the field of design. 
The interdisciplinary approach becoming a focal point in 
design education has also been observed in changes 
within educational institutions. Aalto University was 
established as Finland's first interdisciplinary university 
as a result of the merger of the Helsinki School of 
Economics, Helsinki University of Technology, and The 
University of Art and Design Helsinki (Restarting Britain 
Report, 2011). Therefore, interdisciplinary approaches in 
design education have been framed within the context of 
creating new programs, renewing curricula, or 
establishing institutions that provide design education 
with a different understanding. 
The use of artificial intelligence (AI) in solving complex 
design problems like architecture can be evaluated from 
various perspectives. AI is a powerful tool for facilitating 
interaction among different stakeholders in design 
processes and managing large amounts of 
interdisciplinary information. For this reason, three 

research questions are presented below specifically 
aimed at assisting AI technology in architectural design: 
➢ What types of Artificial Intelligence (AI) are used in 

the architectural design process? 
➢ What types of technology are used in the 

architectural design process? 
➢ What are the types of parameters for Artificial 

Intelligence (AI) in the architectural design 
process? 

 
2. Materials and Methods 
The research method has been determined as a 
Systematic Literature Review (SLR). The SLR method can 
be described as a process that, while reviewing the 
existing literature in a more organized manner employs 
systematic, transparent, and replicable techniques at 
every stage to fully explore and evaluate the relevant 
research (Tang et al., 2011; Munn et al., 2018). A 
systematic literature review (SLR) validates existing 
practices, addresses methodological and conceptual 
differences, identifies emerging trends, explores and 
encourages future research directions, identifies and 
analyzes inconsistent findings, and develops 
recommendations that contribute to decision-making 
processes (Munn et al., 2018). 
This study aims to determine the place of artificial 
intelligence, whose popularity has increased especially in 
recent years, in the architectural design literature, 
analyzes studies found in national and international 
literature, and systematically reviews existing articles 
related to the research subjects of Architectural Design 
and Artificial Intelligence (AI) learning. The current SLR 
has gathered primary literature by conducting literature 
reviews of articles published in journals indexed in SCI, 
SCI-Expanded, SSCI, and AHCI. Additionally, the 
ScienceDirect website, Web of Science, and ULAKBIM 
search engines have been identified as the materials for 
the research. The ScienceDirect website offers features 
that encourage visitors to explore the universe of 
scientific articles (Tober, 2011).  
After formulating the research questions, keywords to be 
used in search engines to find relevant journal articles 
have been determined. To ensure that all relevant 
articles were included in the data, the query was 
performed without any time constraints. The appropriate 
keywords obtained from the title for conducting the 
review are artificial intelligence, architectural design, 
landscape design, and artificial intelligence in 
architectural design. Later, these keyword terms were 
combined with the Boolean operators "OR" and "AND" to 
create a search string for use in the definition process, 
and Table 1 summarizes the literature search plan. To 
facilitate the extraction of relevant journal articles, the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) protocol was implemented by 
following the flow diagram (Mohamed Shaffril et al., 
2021; Ha-Mim et al., 2024). 
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It is a protocol aimed at explaining the purpose of a 
research study and summarizing its analytical and 
methodological strategy before conducting the research 
(Moher et al., 2015). PRISMA aims to enhance accuracy, 
and transparency, and reduce reporting errors in 
systematic review reporting (Liberati et al., 2009). The 
four stages of the protocol are identification, screening, 
eligibility, and inclusion. 
2.1. Description 
Three main search engines were used for scanning the 
relevant articles: Web of Science, ULAKBIM, and 
ScienceDirect. These databases offer many options to 
customize search results. While searching for articles 
related to the SLR title, the keywords in Table 1 were 
taken into consideration. At this stage, only keywords 
have been taken into account to generate search engine 
results. The first criterion in selecting the articles was the 
examination of the abstracts. The search results for Web 
of Science have been identified as 719, while the search 
results for ScienceDirect have been identified as 2141. A 
total of 2,860 results need to be examined. However, 

since the search engine provided a limited number of 
articles, a snowball strategy was employed to access as 
many documents as possible (Wohlin et al., 2022). 
 
Table 1. Keywords used for AI application in 
architectural design 
 

Keywords Strings and combinations of keywords 
Artificial 
intelligence 

Artificial Intelligence or Yapay Zekâ 

Landscape 
Architecture 

Landscape Architect or Landscape 

Architectural 
design 

Architectural design or Mimari tasarım 

 
2.2. Screening 
This stage was carried out by removing duplicates from 
the results obtained in the identification phase. Out of a 
total of 2,860 results, 236 findings were identified as 
duplicates according to the PRISMA protocol technique 
and were removed (Figure 2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. PRISMA protocol. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Flowchart of the architectural design process. (Jones, 1992, Baran et al., 2022). 
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Table 2. Inclusion and Exclusion Criteria 

Criteria Inclusion Exclusion 
Article title and content
  

Suitable title and met the requirements 
of the study 

Irrelevant title and did not meet the 
requirements of the study 

Publication Type Original works and journal articles only Reviews, editorials, and non-empirical studies 
Language  English Other languages 
Article workspace Architectural design Fields other than architectural design 

Accessibility Full-text articles 
Preview articles and those requiring payment 

or subscription 
 
The remaining results were then reviewed, and those 
that did not meet specific criteria such as article title, 
publication year, document type, language, and 
accessibility of the articles were excluded. In terms of 
article titles, they should be related to artificial 
intelligence in the context of architectural design. Since 
the chosen topic is related to architectural design, a 
wider range of fields such as science, technology, 
engineering, or mathematics has been encountered as the 
main components of the articles. To ensure that the data 
is collected from the most recent studies, it has been 
stipulated that the articles must be published between 
2020 and 2024, as artificial intelligence technology is 
continuously evolving rapidly. In terms of document 
type, only articles published in academic journals have 
been selected, while book chapters and conference 
papers have been excluded. Additionally, the selected 
articles are written in English, which is a universal 
language globally recognized as the language of science. 
Articles published in various languages have also been 
encountered in the literature. Only articles with full-text 
access have been selected. Therefore, at this stage, a total 
of 35 results have been obtained. 
2.3. Elimination 
This stage was carried out by removing articles that did 
not meet the criteria from the results obtained in the 
screening phase. Out of 2,860 results, 295 duplicate 
findings were identified and removed according to the 
PRISMA protocol technique (Figure 3). The remaining 
results were later reviewed, and articles that did not fully 
meet the requirements based on the article title, 
publication year, document type, language, and 
accessibility criteria were excluded. For the titles, it 
should be related to the use of AI in architectural design. 
Since the chosen topic is related to architectural design, a 
broader range has been found among architecture, 
technology, or design as the main components for the 
articles. Additionally, due to the rapid and continuous 
development of AI technology, the articles must have 
been published between 2020 and 2024 to ensure that 
the data collected from previous studies is up to date. As 
a type of document, articles published in scientific 
journals have been selected, excluding book chapters and 
conference reviews. In addition, the selected articles are 
written in English, a universal language, which has 
allowed access to articles written in various countries. 
Additionally, only articles with full-text access have been 

selected. The evaluation process has been carried out for 
all three search engines used. For this reason, a total of 
2409 results have been eliminated at this stage. 
2.4. Inclusion 
During the process of scanning the full texts of the 
studies, a technique called backward and forward 
citation tracking was used, which led to the discovery of 
8 additional relevant studies. These eight studies have 
been found relevant and have been added to the 
currently established pool of 35 studies. The data sources 
have been collected through secondary data sources. 
Examples of secondary data sources include journals, 
books, documents, reports, and similar items. Journal 
articles have been chosen as the data source for this SLR. 
The reason for this is that journals provide a more up-to-
date perspective compared to other sources and 
therefore serve as a reliable source of information. Figure 
3 summarizes the inclusion and exclusion criteria. 
2.5. Data Analysis 
To complete the literature review, relevant findings and 
information obtained from previous studies were 
collected and utilized to answer the research question. 
This review aims to combine and connect the findings of 
numerous articles, as well as to seek methods for 
advancing previous research. The inter-rater agreement 
was evaluated for the excellent coding of the reviewed 
articles to further support the validity of this SLR. 
Additionally, thematic analysis has been conducted; this 
is a technique for identifying patterns or themes in 
qualitative data. (Nowell et al., 2017). The Included 
studies have been sorted before being added to the total 
of 35 publications from which the data were selected. 
Research articles published in various parts of the world 
have been gathered to gain a broad perspective. 
Additionally, all summary sections such as the 
introduction, methods, results, and discussion have been 
carefully examined to obtain the desired information to 
answer the research questions. Such results have been 
labeled as qualitative data used in this SLR to evaluate 
summaries and explanations. Later, to validate the 
current study's validity, two separate authors 
categorized the themes by classifying them according to 
their partnerships or interests. A total of 35 articles 
related to the research were read, and three main 
categories were identified, followed by a coding process. 
These categories have been defined as types of artificial 
intelligence, the technology used, and enhanced 
parameters (Table 2). 
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3. Results 
Architectural design is a dynamic discipline that 
continuously evolves and adapts to contemporary 
approaches, thanks to its deep-rooted traditions, diverse 
design methods, and the wealth of knowledge 
accumulated over the years. This flexibility also allows 
the design to be influenced by technological 
advancements. Artificial intelligence applications that 
model human behavior are increasingly offering new 
technologies that enhance, facilitate, and transform 
quality of life. The ability of artificial intelligence to 
quickly analyze complex design problems that require 
high computational power and to provide future solution 
alternatives makes significant contributions to the field 
of architecture. In this context, this study aims to provide 
a literature-based general review of artificial intelligence-
based solutions in architectural fields and applications. 
In the methodology section of the study, all scientific 
works focusing on the concepts of artificial intelligence, 
architectural design, and landscape architecture were 

obtained through a literature review method by scanning 
the designated databases. These studies have been 
classified into two different categories based on whether 
the topics examined are directly included in the title or 
addressed within the content of the study, and they are 
presented in Table 2 and Table 3. The purpose of creating 
these tables is to quantitatively highlight the importance 
of the concept of artificial intelligence in scientific studies 
conducted over the past five years. Table 2 presents the 
thesis studies conducted in the last five years regarding 
the use of artificial intelligence in the context of 
architectural design in Türkiye. These theses are 
categorized according to their objectives, based on the 
contributions and suggestions that artificial intelligence 
provides in solving structural design problems and 
addressing issues encountered in the architectural design 
process. Table 3 lists the studies categorized under 
artificial intelligence in architectural design within the 
Web of Science database. 

 
Table 3. Categories of research questions 

Research Question Category 

 
 
What are the types of Artificial Intelligence (AI) 
used in the architectural design process? 

• Generative Design 
• Machine Learning 
• Neural Networks 

• Natural Language Processing 
• Computer Vision 

• Robotic Process Automation (RPA) 

 
 
 
What are the types of technology used in the 
architectural design process? 

• Computer Aided Design (CAD) 
• Building Information Modelling (BIM) 

• Rendering and Visualisation Technologies 
• Virtual Reality (VR) and Augmented Reality (AR) 

• 3D Printers 
• Artificial Intelligence (AI) and Machine Learning 

• Photogrammetry and Lidar Scanning 
• Cloud Based Collaboration Platforms 

• Drone Technology 

 
 
What are the types of Artificial Intelligence (AI) 
parameters in the architectural design process? 

• Design Parameters 
• User Experience Parameters 
• Performance Parameters 

• Cost Parameters 
• Environmental Parameters 
• Optimisation Parameters 

• Design Automation Parameters 
 
3.1. Descriptive Results 
Figure 4 shows the prevalence of AI topics related to 
architectural design as extracted from the literature. In 
this study, the researchers categorized AI topics into 11 
different areas: Artificial Neural Networks (ANN), Game 
Theory and Simulation, Data Mining, Genetic Algorithms, 
Intelligent Systems, Image Processing, Deep Learning, 
Machine Learning, Generative Adversarial Networks 
(GAN), Natural Language Processing (NLP), and Project-
Based Learning (PBL). Among the studies related to AI, 
GAN emerges as the most frequently studied topic (N=19 

or 45%). Later, Data Mining (N=5 or 12%), followed by 
Machine Learning (N=4 or 10%), Image Processing (N=3 
or 7%), Artificial Neural Networks (ANN) (N=3 or 7%), 
and Deep Learning (N=2 or 5%) come next. Finally, only 
a few studies have been conducted in the fields of Game 
Theory and Simulation, Intelligent Systems, and Genetic 
Algorithms with ANN, NLP, and PBL (N=1 or 2%). Image 
processing is another field of artificial intelligence that 
helps computers identify objects in videos or images, 
aiding in the perception of these objects. 
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Figure 4. Distribution of AI topics. 
 
This method aims to understand and interpret visual 
data by mimicking how humans perceive it. Image 
processing is widely used in various fields such as 
security, the military industry, medicine, robotics, art, 
and remote sensing. On the other hand, fuzzy logic is a 
field of artificial intelligence that aims to think like 
humans and process these thought processes by 
converting them into mathematical functions. 
Fuzzy logic is a method that combines decision-making 
processes based on situations where clear predictions 
are not possible and where different aspects infringe 
upon each other's boundaries with artificial intelligence. 
This method aims to transform raw data in large datasets 
into meaningful insights and informed decisions. The 
integrating algorithm-based approaches from these 
artificial intelligence applications into architectural 
design processes will significantly enhance the analysis 
of data with intensity, diversity, and scale that designers 
may find challenging (Çeliker et al., 2020) 
3.2. Types of AI Used in the Architectural Design 
Process 
The distribution of articles according to the types of AI 
applied in the research is shown in Table 4. the table 
shows that 45% of the articles use Generative 
Adversarial Networks, indicating that designers are 
utilizing AI technology primarily for architectural 
rendering and to quickly present multiple design 
variations. Such AI applications are generally used to 
help the user save time and generate suggestions for the 
designer with a multitude of design options.  
11 studies (31%) have used GAN; this means that the 
program used by the producer to generate more realistic 
images is directly related to the design of a model or 
algorithm, along with its own characteristics and 
technical knowledge. 5 articles (%15) have used Machine 
Learning; this means that these studies indicate the 
user's ability to prefer AI technology in terms of material 

selection and energy efficiency. This type of AI typically 
uses Decision Trees and Support Vector Machine (SVM) 
technologies. Five articles (15%) have utilized Data 
Mining with AI; this means that these studies have 
employed AI technology in topics such as Urban Planning 
and Building Placement.  
This type of AI typically uses data analysis tools and 
clustering algorithm technologies. The remaining articles 
utilized additional artificial intelligence (AI) technologies 
represented by smaller percentages in the table: Artificial 
Neural Networks (12%), Image Processing (9%), 
Intelligent Systems (6%), project-based learning (3%), 
Game Theory and Simulation (3%), Genetic Algorithms 
(3%), Deep Learning and Natural Language Processing 
(NLP) (3%). Figure 4 shows the types of artificial 
intelligence used in design processes. 
3.3. Types of Technology Used in the Architectural 
Design Process 
These studies are very powerful and creative models 
capable of producing realistic data. This model uses AI 
technologies for image synthesis and enhancement. 
According to Table 4, 31% of the studies (11) used 
competitive producer network-based AI technology. This 
means that AI can quickly create architectural renderings 
and design variations in a computer environment using 
this method. 15% of the studies (5) used Support Vector 
Machines; this means that these studies made material 
selections and ensured energy efficiency. Support Vector 
Machines, characterized by a supervised architecture, are 
powerful classification and regression method. 15% of 
the studies (5) used data analysis tools or clustering 
algorithms; this is the task of obtaining useful data sets 
from large-scale data and ensuring their security. It is 
also recognized as part of the information discovery 
process. It can also be defined as the search for 
relationships that enable us to make predictions using 
computer programs within large data sets.  
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Table 4. AI summary 
No. Yazar AI Türleri Kullanılan Teknoloji Türleri Parametre Türleri 

1 Kumar et al. (2024) Machine Learning 
Decision trees, Support Vector 
Machines (SVM) 

 Material selection, energy 
efficiency, project forecast 

2 Amer (2023) 
Generative Adversarial Networks 
(GAN) 

GANs 
Architectural rendering, design 
variations 

3 Başarır (2021) Deep Learning 
Neural networks, Convolutional 
Neural Networks (CNN) 

Structural analysis, design 
optimization 

4 Bingöl et al. (2020) Image Processing  
Image processing algorithms, camera 
technologies 

Structural analyses, design 
evaluation 

5 
Ji and Levinson, 
(2020).  

Game Theory and Simulation Simulation software, game engines 
Architectural design simulations, 
interactive design 

6 Chaillou (2019) 
Generative Adversarial Networks 
(GAN) 

GANs 
Architectural rendering, design 
variations 

7 Çeliker et al. (2020) Image Processing  
Image processing algorithms, camera 
technologies 

Structural analyses, design 
evaluation 

8 
Demirci and 
Yabanova (2019) 

Image Processing  
Image processing algorithms, camera 
technologies 

Structural analyses, 9design 
e10valuation 

9 Deveci (2022) Machine Learning 
Decision trees, Support Vector 
Machines (SVM) 

Mat11erial selection, energy 
efficiency 

10 Deveci(2022). 
Generative Adversarial Networks 
(GAN) 

GANs 
Architectural rendering, design 
variations 

11 Dym (1996) Artificial Neural Networks (ANN) 
Multilayer Perceptron, Recurrent 
Neural Networks (RNN) 

Space analysis, user behavior 

12 Kumar et al. (2024) Intelligent Systems  Rule-based systems, expert systems Design advice, project management 
13 Hayes-Roth (1995) Intelligent Systems  Rule-based systems, expert systems Design advice, project management 

14 Hornick et al. (2010) Data Mining  
Data analysis tools, clustering 
algorithms 

Urban planning, building layout 

15 
Karahan et al. 
(2023) 

Generative Adversarial Networks 
(GAN) 

GANs 
Architectural rendering, design 
variations 

16 
Kaya and İnce 
(2012) 

Artificial Neural Networks (ANN)  
Multilayer Perceptron, Recurrent 
Neural Networks (RNN) 

Space analysis, user behavior 

17 Kumar et al. (2023) 
Generative Adversarial Networks 
(GAN) 

GANs 
Architectural rendering, design 
variations 

18 Li et al. (2024) 
Generative Adversarial Networks 
(GAN) 

GANs 
Architectural rendering, design 
variations 

19 
Mirakhorli et al. 
(2015) 

Data Mining  
Data analysis tools, clustering 
algorithms 

Urban planning, building layout 

20 
Płoszaj-Mazurek, et 
al. (2020) 

Machine Learning 
Decision trees, Support Vector 
Machines (SVM) 

Material selection, energy efficiency 

21 Quan (2022) 
Generative Adversarial Networks 
(GAN) 

GANs 
Architectural rendering, design 
variations 

22 Sartipi et al. (2000) Data Mining  
Data analysis tools, clustering 
algorithms 

Urban planning, building layout 

23 
Shao and Zhang 
(2018) 

Data Mining  
Data analysis tools, clustering 
algorithms 

Urban planning, building layout 

24 Sohail (2023) Genetic Algorithms  
Genetic algorithms, evolutionary 
computation 

Design optimization, configuration, 
various design alternatives 

25 Şahin (2014)  Artificial Neural Networks (ANN)  
Multilayer Perceptron, Recurrent 
Neural Networks (RNN) 

Space analysis, user behavior 

26 
Şapcı and Pektaş 
(2021) 

Natural Language Processing (NLP) Language modelling, text analysis  
Needs analysis, user feedback 
27analysis, de28sign prop29osals 

27 
Tazefidan et al. 
(2022) 

Machine Learning 
Decision trees, Support Vector 
Machines (SVM) 

Material selection, energy efficiency 

28 Ünal (2023) Machine Learning 
Decision trees, Support Vector 
Machines (SVM) 

Material selection, energy efficiency 

29 Valls et al. (2018) Data Mining  
Data analysis tools, clustering 
algorithms 

Urban planning, building layout 

30 Weitz et al. (2021) Artificial Neural Networks (ANN) 
Multilayer Perceptron, Recurrent 
Neural Networks (RNN) 

Space analysis, user behavior, 
Architectural design modelling, 
artificial design elements 

31 Xi, and Wang (2022). Project-Based Learning (PBL) PBLs 
User behavior, use of various tools 
and resources 

32 
Yıldırım and 
Demirarslan (2020) 

Generative Adversarial Networks 
(GAN) 

GANs 
Architectural rendering, design 
variations 

33 Zeytin et al. (2024) 
Generative Adversarial Networks 
(GAN) 

GANs 
Architectural rendering, design 
variations 

34 Zhang et al. (2023) 
Generative Adversarial Networks 
(GAN) 

GANs 
Architectural rendering, design 
variations 

35 Li et al. (2024) 
Generative Adversarial Networks 
(GAN) 

GANs 
Architectural rendering, design 
variations 
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12% of the studies (4) used Multilayer Perceptron 
technology, which is a type of Artificial Neural Network 
(ANN) AI. This structure is a mathematical model that 
attempts to mimic the way the human brain processes 
information and consists of artificial neurons that work 
together to solve a problem. This allows for spatial 
analysis and the examination of user behavior. 9% of the 
studies (3) used image processing algorithms and camera 
technologies powered by AI; this is a field of computer 
science focused on enabling computers to identify and 
understand objects and people in images and videos. Like 
other types of artificial intelligence, image processing 
algorithms also aim to perform and automate tasks that 
replicate human abilities. Other AI technologies were also 
included in the reported studies, such as simulation 
software, support vector machines (SVM), language 
modeling, and the use of PBL, with each being reported in 
only one study. Figure 5 shows the types of technology 
used in the architectural design process. 
3.4. Types of AI Parameters in the Architectural 
Design Process 
According to Table 4, 46% of the studies (15 studies) 
utilized architectural rendering and design variations, 

indicating that these studies employed AI technology that 
involves the integration of virtual images into the real 
world. 15% of the studies (5 studies) utilized 3D 
technology, and it is understood that these studies 
involved the overlay of virtual 3D objects or scenes onto 
the real project. 15% of the studies (5 studies) used a 
combination of images, 3D models, and animation clips, 
while the other 6% (2 studies) utilized a combination of 
video, images, 3D models, and scenes. This shows that 
these studies involve the layering of various types of 
visual media in the designed project. Other types of visual 
media have been reported in the remaining studies; these 
include the use of video and images (5 studies), objects 
that alter all or part of an image (1 study), animation 
clips (1 study), and the use of video (1 study). In general, 
it is observed that the studies included in the literature 
review utilize various types of visual media, particularly 
in AI applications related to 3D models and animation 
clips, as well as combinations of images, 3D models, 
animation clips, and videos. Figure 6 shows the types of 
augmented parameters applied in the architectural 
design process. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Types of technology used in the architectural design process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. Types of augmented parameters applied in the architectural design process 
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4. Discussion 
Artificial intelligence (AI) technology is advancing rapidly 
and has recently demonstrated significant potential. The 
main aim of this study is based on the analysis of existing 
works that demonstrate how the use of artificial 
intelligence assists in architectural design processes. In 
this context, the technologies used, the enhanced 
parameters, and the application areas have been 
reviewed. 
In a systematic review conducted using three search 
engines, namely Web of Science, ScienceDirect, and 
ULAKBIM, a total of 35 articles related to AI in 
architectural design processes were found. Research 
results indicate that there are three main types of AI 
applications used in architectural design processes: 
Generative Adversarial Networks, Decision Trees, and 
Data Analysis tools. Generative Adversarial Networks 
and decision trees are popular in architectural design 
processes due to their significant advantages. Such AI 
designs are typically implemented during the 3D phase of 
the design to make the final version of the project more 
comprehensible. The generated visuals can convey the 
visual and auditory content of objects, experiments, and 
phenomena aiding in the understanding of complex 
subjects. On the other hand, data analysis tools have a 
wide capacity due to their advantages, such as 
demonstrating the possibility of obtaining and extracting 
valuable data and information to determine the different 
uses and architectural requirements of an area, including 
applications like urban planning and building placement. 
In this context, techniques such as data flow diagrams, 
design structure matrices, association diagrams, input-
process-output diagrams and object-oriented modeling 
systems are used to provide the advantage of detailing a 
specific area of the design or modeling data that can be 
detailed during the design process (Austin et al., 1999; 
Smith and Jeffrey, 1999). Artificial Neural Networks 
(ANN) are gaining importance with their spatial analysis, 
user behavior, architectural design modeling, and wide 
range of applications. The integration of 3D modeling and 
animations significantly enhances the interaction and 
understanding of the parties involved. Using design 
suggestions with artificial intelligence applications can 
enhance the design experience by adding digital material 
to physical design. 3D and animated renders are 
commonly used components in architectural design. A 3D 
modeler allows designers to visualize objects and 
structures in three dimensions, enabling them to observe 
and manipulate them from various angles. 
Animated clips offer the potential to explain complex 
processes and events that are not easily observable in 
reality. Device technology positively contributes to 
architectural design processes, and it is anticipated that 
the use of AI will be regarded as a fundamental design 
technology within the next decade. The interactive digital 
content of AI enhances performance by providing a more 
meaningful design experience. This situation suggests 
that artificial intelligence should be included in all design 

processes. The findings of this systematic literature 
review (SLR) indicate that the use of AI technologies in 
architectural design processes can provide significant 
benefits. For example, it guides designers in selecting the 
designs they will implement by identifying the AI 
program suitable for the project, encourages both 
designers and the commissioning party to overcome the 
confusion of meaning, and directs more researchers 
toward AI studies. Additionally, understanding the 
different classifications and functions of artificial 
intelligence can help designers choose the best AI variant 
suited to specific application requirements and create 
effective AI interactions. Understanding these differences 
can make it easier to choose the appropriate AI variant 
for a specific application and to create efficient AI 
experiences that achieve the intended goals. 
The importance of this literature review lies not only in 
showcasing the existing reviews in AI technology but also 
in highlighting the types of AI applied in architectural 
design processes, as well as the research and potential 
application areas. Findings reveal that there are various 
fun and useful AI applications are available that will 
enable designers to create more interactive and 
innovative designs. Overall, AI is a promising technology 
in architectural design processes. Architectural rendering 
and design variations are the most commonly used AI 
technologies due to their simplicity and effectiveness. 
Additionally, designers need to understand the 
differences between the types of AI designs used in 
education, as this knowledge enables projects to be 
presented more effectively. Without sufficient knowledge 
about the types and features of AI, it will not be possible 
for designers to properly integrate this technology into 
their projects. Moreover, the findings related to the 
challenges encountered in architectural design processes 
with AI encourage improvements in areas where 
designers can enhance themselves. The main challenges 
encountered in the application of AI in architectural 
design processes include dependence on traditional 
methods, reliance on equipment, insufficient program 
knowledge, and the lack of awareness of many features of 
the programs, which leads to their underutilization. 
However, the use of these technologies is extremely 
limited, and there is room for their widespread adoption. 
In response to the limitations of SLR, other researchers 
can conduct a more comprehensive literature review by 
using various database search engines such as ProQuest, 
Springer, and SCCI. Additionally, more suitable and 
accurate results can be achieved by using more specific 
keywords. Future researchers can obtain more 
comprehensive findings related to AI by examining a 
broader variety of documents, such as these, 
dissertations, and conference papers. Regarding paid 
documents, researchers can use alternative free 
databases that have been verified and approved by 
supervisors.  
Finally, the current SLR has focused solely on three 
questions: the types of AI used in architectural design 



Black Sea Journal of Engineering and Science 

BSJ Eng Sci / Metin DEMİR and Meryem AKTİ 1358 
 

processes, the types of technologies employed in 
architectural design processes, and the types of 
augmented parameters applied in architectural design 
processes along with the related fields. It might be more 
interesting to conduct an SLR examining the effects of 
each technology type on academic performance. Since the 
current SLR follows the framework of Hajirasouli and 
Banihashemi (2022), there is a significant need to expand 
research questions related to the use of AI in 
architectural design processes. 
 
5. Conclusion  
Among the most frequently used artificial intelligence 
applications, concepts such as machine learning, image 
processing, data mining and fuzzy logic stand out. When 
these concepts are briefly examined, machine learning 
can be defined as a sub-discipline that examines the 
learning processes of artificial intelligence algorithms 
and the development of these processes. Systems trained 
using large data sets are expected to both learn and 
continuously improve themselves. Machine learning can 
be used to understand user behavior in architectural 
projects and to create more user-friendly designs by 
analyzing how users react to spaces. Machine learning 
algorithms can also be used to evaluate the performance 
of different design alternatives. This allows architects to 
quickly identify the best options. 
Data mining is the process of extracting qualitative and 
useful information from large databases. The main goal of 
this method is to uncover information that is valuable for 
decision support mechanisms. By analyzing data from 
previous projects, data mining can help determine which 
strategies are more successful in design processes. This 
information contributes to more efficient planning of 
new projects. In addition, by analyzing post-project user 
feedback, insights can be gained on what needs to be 
improved in future projects.  
Nowadays, data mining methods and techniques are 
widely used in many fields, especially in companies. 
Image processing can be used to analyze existing 
structures and determine maintenance requirements. For 
example, surface cracks or other structural problems can 
be detected automatically. Image processing techniques 
enable more realistic visualizations in 3D modeling. This 
creates an immersive experience during the presentation 
phase of projects. These points help to better understand 
the potential of AI in architecture and the innovative 
solutions it offers. AI plays an important role by making 
architectural design processes more efficient, sustainable 
and user-oriented. 
 
 
 
 
 
 
 
 

Author Contributions 
The percentages of the author(s) contributions are 
presented below. The author(s) reviewed and approved 
the final version of the manuscript. 
 

 M.D. M.A. 
C 50 50 
D 50 50 
S 50 50 
DCP 50 50 
DAI 50 50 
L 50 50 
W 50 50 
CR 50 50 
SR 50 50 
PM 50 50 
FA 50 50 
C=Concept, D= design, S= supervision, DCP= data collection 
and/or processing, DAI= data analysis and/or interpretation, L= 
literature search, W= writing, CR= critical review, SR= 
submission and revision, PM= project management, FA= funding 
acquisition. 
 
Conflict of Interest 
The author(s) declared that there is no conflict of 
interest. 
 
Ethical Consideration  
Ethics committee approval was not required for this 
study because of there was no study on animals or 
humans. 
 
References 
Adem PÇ, Çağdaş G. 2020. Computational design thinking 

through cellular automata: reflections from design studios. J 
Design Stud, 2(2): 71-83. 

Akdemı̇r N. 2017. Tasarım kavramının geniş çerçevesi: Tasarım 
odaklı yaklaşımlar üzerine bir inceleme. Ordu Üniv Sos Bil 
Enst Sos Bil Araş Derg, 7(1): 85-94. 

Amer NA. 2023. Architectural design in the light of AI concepts 
and applications. MSA Eng J, 2(2): 628-646. 

Austin S, Baldwin A, Li B, Waskett P. 1999. Analytical design 
planning technique: a model of the detailed building design 
process. Design Stud, 20(3): 279-296. 

Baran Ergül D, Varol Malkoçoğlu AB, Acun Özgünler S. 2022. 
Use of artificial intelligence based fuzzy logic systems in 
architectural design decision making processes. J Architect 
Sci Appl, 7(2): 878-899. 

Başarır L. 2021. Modelling AI in architectural education. Gazi 
Univ J Sci, 35(4): 1260-1278. 

Baydoğan MÇ. 2013. Tip imar yönetmeliğine uygun vaziyet 
planı üreten bir yapay zeka destek sistemi. PhD Thesis, 
Istanbul Technical University, Institute of Science, İstanbul, 
Türkiye, pp: 175. 

Bingöl K, Akan AE, Örmecioğlu HT, Er A. 2020. Artificial 
intelligence applications in earthquake resistant architectural 
design: Detection of irregular structural system with Deep 
Learning and image processing method. Gazi Univ J Eng 
Architect Fac, 35(4): 2197-2210. 

Bozdemir M, Mendi F. 2005. The knowledge management 
system architecture for artificial intelligent aided systematic 
design. Gazi Univ J Eng Architect Fac, 20(2): 267-274. 



Black Sea Journal of Engineering and Science 

BSJ Eng Sci / Metin DEMİR and Meryem AKTİ 1359 
 

Bozdemir M. 2017. The effects of humidity on cast PA6G during 
turning and milling machining. Adv Mater Sci Engin, 2017(1): 
5408691. 

Çeliker EY, Efendioğlu G, Balaban Ö. 2020. Cycle-GAN ile 
modern iç mekânların bilim kurgu ortamları olarak yeniden 
üretilmesi. J Comput Design, 1(3): 71-94. 

Chaillou S. 2019. AI & architecture. Routledge New York, US, pp: 
486. 

Conklin J. 2001. The age of design. Working paper, URL= 
http://cognexus.org/ageofdesign.pdf (accessed date: May 15, 
2024). 

Conrads U. 1991. 20. Yüzyıl mimarisinde program ve 
manifestolar. Şevki Vanlı Mimarlık Vakfı, Ankara, Türkiye, pp: 
170. 

Cooper R, Press M. 1995. The design agenda: A guide to 
successful design management. John Wiley & Sons Ltd., 
Chichester, UK. 

Demirarslan D. 2006. İç mekân tasarımına giriş. Kocaeli 
Üniversitesi Yayınları, Kocaeli, Türkiye. 

Demirci MY, Yabanova İ. 2019. Model tabanlı tasarım metotları 
kullanılarak gerçek zamanlı bir görüntü işleme sisteminin 
tasarımı ve gerçeklemesi. Politeknik Derg, 22(4): 827-838. 

Deveci M. 2022. Yapay Zekâ Uygulamalarının Sanat ve Tasarım 
Alanlarına Yansıması. Vankulu Sos Araş Derg, 9: 118-140. 

Ding Y, Liu Z, Qiu C, Shi J. 2007. Metamaterial with 
simultaneously negative bulk modulus and mass density. 
Phys Rev Lett, 99(9): 093904. 

Dym CL. 1996. AIEDAM: Artificial intelligence for engineering 
design, analysis and manufacturing. Cambridge University 
Pres, Cambridge, UK, pp: 143. 

Güneş H, Orta E, Akdaş D. 2016. Akıllı ev sistemlerinde 
kullanılan yapay zekâ teknikleri için yapay veri üretici 
geliştirilmesi. Balıkesir Üniv Fen Bilim Enstit Derg, 18 (2): 1-
11. DOI: 10.25092/baunfbed.280151  

Gunes R, Arslan K. 2016. Development of numerical realistic 
model for predicting low-velocity impact response of 
aluminium honeycomb sandwich structures. J Sandwich 
Struct Mater, 18(1): 95-112. 

Hajirasouli A, Banihashemi, S. 2022. Augmented reality in 
architecture and construction education: State of the field 
and opportunities. Inter J Edu Technol Higher Educ, 19(1): 1–
28. https:// doi. org/ 10. 1186/ s41239- 022- 00343-9 

Ha-Mim NM, Hossain MZ, Islam MT, Rahaman KR. 2024. 
Evaluating resilience of coastal communities upon integrating 
PRISMA protocol, composite resilience index, and analytical 
hierarchy process. Int J Disaster Risk Reduc, 101: 104256. 

Hayes-Roth B. 1995. An architecture for adaptive intelligent 
systems. Artif Intel, 72(1-2): 329-365. 

Hobday M, Boddington A, Grantham A. 2012. An innovation 
perspective on design: Part 2. Design Issues, 28(1): 18-29. 

Hornick MF, Marcade E, Venkayala S. 2010. Java data mining: 
Strategy, standard, and practice: a practical guide for 
architecture, design, and implementation. Elsevier, San 
Francisco, US, pp: 544. 

Ireland R, Liu A. 2018. Application of data analytics for product 
design: Sentiment analysis of online product reviews. CIRP J 
Manufact Sci Technol, 23: 128-144. 

İzgi U. 1999. Mimarlıkta süreç, kavramlar-ilişkiler, 1. Baskı. 
Yapı-Endüstri Merkezi Yayınları, İstanbul, Türkiye, pp: 199-
200. 

Jaihar J, Lingayat N, Vijaybhai PS, Venkatesh G, Upla KP. 2020. 
Smart home automation using machine learning algorithms. 
International Conference for Emerging Technology (INCET), 
June 5-7, Belgaum, India, pp: 1-4. 

Ji A, Levinson D. 2020. A review of game theory models of lane 

changing. Transportmetrica A: Transport Sci, 16(3): 1628-
1647. 

Jin J, Ji P, Gu R. 2016. Identifying comparative customer 
requirements from product online reviews for competitor 
analysis. Eng Appl Artif Intell, 49: 61-73. 

Jones JC. 1992. Design methods. John Wiley & Sons, New York, 
US, pp: 472. 

Karahan HG, Aktaş B, Bingöl CK. 2023. Use of language to 
generate architectural scenery with AI-powered tools. 
International Conference on Computer-Aided Architectural 
Design Futures, July 5-7, Delft, the Netherlands, pp: 83-96. 

Karslı M. 2019. Yapay zekânın tasarımcıyla iş birliği ve tasarıma 
olan etkisi. MSc Thesis, Istanbul Technical University, 
Institute of Science, İstanbul, Türkiye, pp: 99. 

Kaya T, İnce M. 2012. Yapay sınır ağları yardımıyla modellenen 
pencere fonksiyonu kullanarak FIR filtre tasarımı. Gazi Üniv 
MMF Derg, 27(3): 599-606. 

Kumar N, Goel PK, Aeron A. 2024. Beyond automation: 
exploring the synergy of cloud, AI, machine learning, and IoT 
for intelligent systems. J Electr Syst, 20(3): 1356-1364. 

Kumar S, Gopi T, Harikeerthana N, Gupta MK, Gaur V, Krolczyk 
GM, Wu C. 2023. Machine learning techniques in additive 
manufacturing: a state of the art review on design, processes 
and production control. J Intel Manufact, 34(1): 21-55. 

Li C, Zhang T, Du X, Zhang Y, Xie H. 2024. Generative AI for 
architectural design: A literature review. arXiv Preprint, 
arXiv: 2404.01335. 

Li P, Li B, Li Z. 2024. Sketch-to-architecture: Generative ai-aided 
architectural design. arXiv preprint arXiv: 2403.20186. 

Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, 
Ioannidis JP, Moher D. 2009. The PRISMA statement for 
reporting systematic reviews and meta-analyses of studies 
that evaluate health care interventions: explanation and 
elaboration. Annals Internal Medic, 151(4): W-65. 

Matić B, Jovanović S, Das DK, Zavadskas EK, Stević Ž, Sremac S, 
Marinković M. 2019. A new hybrid MCDM model: Sustainable 
supplier selection in a construction company. Symmetry, 
11(3): 353. 

Mirakhorli M, Chen HM, Kazman R. 2015, Mining big data for 
detecting, extracting and recommending architectural design 
concepts. IEEE/ACM 1st International Workshop on Big Data 
Software Engineering, May 23-23, Florence, Italy, pp: 15-18. 

Mohamed Shaffril HA, Samsuddin SF, Abu Samah A. 2021. The 
ABC of systematic literature review: the basic methodological 
guidance for beginners. Qual Quant, 55: 1319-1346. 

Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew 
M, Prisma-P Group. 2015. Preferred reporting items for 
systematic review and meta-analysis protocols (PRISMA-P) 
2015 statement. Systematic Rev, 4: 1-9. 

Moor J. 2006. The Dartmouth College Artificial Intelligence 
Conference: The next fifty years, AI Magazine, 27(4): 87-90. 

Mueller CT, Ochsendorf JA. 2015. Combining structural 
performance and designer preferences in evolutionary design 
space exploration. Automat Construct, 52: 70-82. 

Munn Z, Peters MD, Stern C, Tufanaru C, McArthur A, 
Aromataris E. 2018. Systematic review or scoping review? 
Guidance for authors when choosing between a systematic or 
scoping review approach. BMC Medic Res Method, 18: 1-7. 

Nowell LS, Norris JM, White DE, Moules NJ. 2017. Thematic 
analysis: Striving to meet the trustworthiness criteria. Int J 
Qualit Meth, 16(1): 1609406917733847. 

Płoszaj-Mazurek M, Ryńska E, Grochulska-Salak M. 2020. 
Methods to optimize carbon footprint of buildings in 
regenerative architectural design with the use of machine 
learning, convolutional neural network, and parametric 



Black Sea Journal of Engineering and Science 

BSJ Eng Sci / Metin DEMİR and Meryem AKTİ 1360 
 

design. Energies, 13(20): 5289. 
Quan SJ. 2022. Urban-GAN: An artificial intelligence-aided 

computation system for plural urban design. Environ Plan B: 
Urban Analy City Sci, 49(9): 2500-2515. 

Rego A, Canovas A, Jiménez JM, Lloret J. 2018. An intelligent 
system for video surveillance in IoT environments. IEEE 
Access, 6: 31580-31598. 

Restarting Britain Report. 2011. Design Education and Growth. 
URL= 
http://www.policyconnect.org.uk/apdig/sites/site_apdig/fil
es/report/284/fieldreportdownload /design-commission-
restarting-britain-design-education-and-growth.pdf 
(accessed date: May 18, 2013). 

Şahin İ. 2014. Yapay sinir ağları ile Al/Sic kompozit 
malzemenin yüzey pürüzlülüğünün tahmini. Gazi Üniv MMF 
Derg, 29(1): 209-216. 

Şapcı B, Pektaş ŞT. 2021. Machine learning aracılığı ile kullanıcı 
deneyimi bilgilerinin erken mimari tasarım süreçleriyle 
bütünleştirilmesi. J Comput Design, 2(1): 67-94. 

Sartipi K, Kontogiannis K, Mavaddat F. 2000, Architectural 
design recovery using data mining techniques. In Proceedings 
of the Fourth European Conference on Software Maintenance 
and Reengineering, March 03-03, Zurich, Switzerland, pp: 
129-139. 

Shao T, Zhang C. 2018. Architectural design model based on 
BIM management system model and data mining. Int J 
Performab Eng, 14(11): 2574. 

Smith RP, Jeffrey AM. 1999. Product development process 
modeling. J Design Stud, 20(3): 237-261. 

Sohail A. 2023. Genetic algorithms in the fields of artificial 
intelligence and data sciences. Annals Data Sci, 10(4): 1007-
1018. 

Sönmez F, Zontul M, Kaynar O, Tutar H. 2018. Anomaly 
detection using data mining methods in it systems: a decision 
support application. Sakarya Univ J Sci, 22(4): 1109-1123. 

Stewart GH, Ignatieva M, Meurk C. 2011. Planning and design of 
ecological networks in urban areas. Landscape Ecol Eng, 7: 
17-25. 

Tang FD, Goroshin S, Higgins AJ. 2011. Modes of particle 
combustion in iron dust flames. Proc Combustion Inst, 33(2): 
1975-1982. 

Tazefidan C, Eşme E, Başar ME. 2022. A literature study on the 
use of artificial intelligence applications in the field of 
architecture. II International Congress on Art and Design 

Research. June 20-21, Kayseri, Türkiye, pp: 986.  
Teymur N, Aytaç Dural T. 1998. Temel tasarım, temel eğitim. 

Ankara: Odtü Mimarlık Fakültesi Yayınları, Ankara, Türkiye. 
Tober M. 2011. PubMed, ScienceDirect, Scopus, or Google 

Scholar–Which is the best search. Medic Laser Appl, 26(3): 
139-144. 

Trummer J, Lleras S. 2012. Reflections on design education in a 
changing world. Design Manag Rev, 23(4): 14-22. 

Tushar W, Yuen C, Mohsenian-Rad H, Saha T, Poor HV, Wood 
KL. 2018. Transforming energy networks via peer-to-peer 
energy trading: The potential of game-theoretic approaches. 
IEEE Signal Proc Mag, 35(4): 90-111. 

Ünal HT. 2023. Çok katmanlı yapay sinir ağları modelleri için 
genetik algoritmalar kullanarak özgün mimari tasarımı: nöral 
lojik devreler, PhD Thesis, Selçuk University, Institute of 
Science, Konya, Türkiye, pp: 170. 

Valls F, Redondo E, Fonseca D, Torres-Kompen R, Villagrasa S, 
Martí N. 2018. Urban data and urban design: A data mining 
approach to architecture education. Telemat Inform, 35(4): 
1039-1052. 

Weitz K, Schiller D, Schlagowski R, Huber T, André E. 2021. “Let 
me explain!”: exploring the potential of virtual agents in 
explainable AI interaction design. J Multimodal User Interf, 
15(2): 87-98. 

Wohlin C, Kalinowski M, Romero Felizardo K, Mendes E. 2022. 
Successful combination of database search and snowballing 
for identification of primary studies in systematic literature 
studies. Info Software Technol, 147: 106908. 

Xi J, Wang X. 2022. Development of landscape architecture 
design students’ pro-environmental awareness by project-
based learning. Sustainability, 14(4): 2164. 

Yıldırım B, Demirarslan D. 2020. İç mimarlıkta yapay zekâ 
uygulamalarının tasarım sürecine faydalarının 
değerlendirilmesi. Humanities Sci, 15(2): 62-80. 

Yıldırım T, Yavuz AÖ, İnan N. 2010. Mimari tasarım eğitiminde 
geleneksel ve dijital görselleştirme teknolojilerinin 
karşılaştırılması. Bilişim Teknol Derg, 3(3): 17-26. 

Zeytin E, Kösenciğ KÖ, Öner D. 2024. The role of AI design 
assistance on the architectural design process: An empirical 
research with novice designers. J Comput Design, 5(1): 1-30. 

Zhang Z, Fort JM, Mateu LG. 2023. Exploring the potential of 
artificial intelligence as a tool for architectural design: A 
perception study using gaudí’s works. Buildings, 13(7): 1863. 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 


	Metin DEMİR1, Meryem AKTİ2*
	1Atatürk University, Faculty of Architecture and Design, Department of Landscape Architecture, 25100, Erzurum, Türkiye
	2Atatürk University, Graduate School of Natural and Applied Sciences, Department of Landscape Architecture, 25100, Erzurum, Türkiye

