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ABSTRACT

This study examines the representational capacities and limitations of artificial intelligence in the visual
reinterpretation of urban public spaces through three major squares in Istanbul: Taksim, Bakirkoy, and
Besiktas. Using current photographs and map imagery, alternative design scenarios were generated via Al for
each site and comparatively analyzed through visual reading based on spatial organization, urban continuity,
user experience, material and landscape language, and socio-cultural references. The findings indicate that Al
produces differentiated visual tendencies aligned with generalized spatial archetypes: centralized order and
monumentality in Taksim, dispersed activity and livability in Bakirkéy, and directional flow in Besiktas. These
outcomes reflect aesthetic pattern recognition rather than context-aware or functionally accurate design
intelligence. While the method provides a repeatable visual evaluation framework grounded in differentiated
descriptive inputs, algorithmic aesthetic preferences and input scope introduce representational bias.
Accordingly, artificial intelligence is positioned not as a designer, but as an experimental and critical visual
collaborator.
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YAPAY ZEKA iLE KENTSEL KAMUSAL ALANLARIN YENIDEN
OKUNMASI: UC ISTANBUL MEYDANI UZERINE GORSEL BiR
DENEYIM

OZET

Bu ¢alisma, Istanbul’daki ii¢c 6nemli kentsel meydan—Taksim, Bakirkoy ve Besiktas—iizerinden yapay zekdanin
kentsel kamusal mekanlarin gorsel yeniden yorumlanmasindaki temsili kapasite ve sumirliliklarini incelemektedir.
Giincel fotograflar ve harita gorselleri kullanilarak her bir alan icin yapay zekd aracihigiyla alternatif tasarim
senaryolart tiretilmis ve bu ¢iktilar; mekdnsal organizasyon, kentsel siireklilik, kullanici deneyimi, malzeme ve
peyzaj dili ile sosyo-kiiltiirel gondermeler élgiitleri dogrultusunda gorsel okuma yoluyla karsilastirmali olarak
analiz edilmistir. Bulgular, yapay zekdanin genellestirilmis mekansal arketiplerle uyumlu farkli gorsel egilimler
tirettigini gostermektedir: Taksim Meydani’nda merkezi diizen ve anitsallik, Bakirkéy Meydani’'nda daginik
etkinlik ve yasanabilirlik, Besiktag Meydani 'nda ise yonelimsel akis 6n plana ¢ikmaktadir. Bu ¢iktilar, baglama
duyarli ya da islevsel olarak dogru bir tasarim zekdsindan ziyade estetik oriintii tamima siireglerine
dayanmaktadir. Yontem, farkllastirilmis betimleyici girdilere dayali olarak tekrarlanabilir bir gorsel
degerlendirme cercevesi sunmakla birlikte, algoritmik estetik egilimler ve girdi kapsami temsili yanhliklara yol
acabilmektedir. Bu dogrultuda yapay zeka, bir tasarimct olarak degil, deneysel ve elestirel bir gorsel isbirlik¢i
olarak konumlandrilmaktadir.

Anahtar Kelimeler: Yapay zeka, Kentsel kamusal alan, Istanbul meydanlar, Tasarim senaryolar
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GENISLETILMIiS OZET

Arastirma Problemi

Glinlimiiz tasarim diinyasinda yapay zekd; oOzellikle gorsel iretim ve senaryo odakli kesifler
araciligiyla mimari ve kentsel tasarim pratiklerini giderek daha fazla etkilemektedir. Uretken yapay
zeka sistemleri, hesaplama verimliliginin 6tesinde, gorsel Oriintiileri taniyarak ve bunlar1 tanimlayici
girdilerle iliskilendirerek alternatif mekéansal temsilin hizli bir sekilde iiretilmesine olanak
tanimaktadir. Ancak, bu sistemlerin kentsel bellek ve sosyo-kiiltiirel anlam barindiran kamusal
mekéanlar1 ne 6l¢iide anlamli bir sekilde yeniden yorumlayabilecegi konusu hald tartismalidir. Bu
calisma; iiretken yapay zekdnin Istanbul'daki &nemli meydanlari gorsel olarak nasil yeniden
yorumladigini inceleyerek bu boslugu doldurmay1 amaglamakta, tasarimin dogruluguna degil, farkl

kamusal mekan kimliklerindeki temsil egilimlerine ve gorsel farklilagsmalara odaklanmaktadir.
Literatiir Ozeti

Gincel literatiir, yapay zekanin mimari tasarim siireglerini, 6zellikle de kavramsal tasarim, otomasyon
ve gorsellestirme asamalarini yeniden sekillendirmedeki artan roliinii vurgulamaktadir (Castro Pena
vd., 2021; Harapan vd., 2021). Evrimsel algoritmalar ve derin 6grenme modelleri, ¢oklu alternatiflerin
tiretilmesini saglayarak kesifsel tasarim diigiincesini desteklemektedir (Lukovich, 2023). Yapay
zekanin Yapi Bilgi Modellemesi (BIM) ve CAD platformlar ile entegrasyonu, mimari is akiglarinda

veri odakli karar verme kapasitelerini daha da genigletmistir.

Uretken algoritmalar ve yapay sinir aglari; mimari gorsellestirmeyi 6nemli dl¢iide ilerletmis, gorsel
tutarliligr ve estetik zenginligi artirirken, tasarimcilar ile kullanicilar arasindaki erken asama iletisimi
kolaylastirmigtir. Buna ragmen arastirmacilar; etik sorumluluk, temsil yanliligi (6nyargisi) ve kullanici
kontrolii ile ilgili devam eden sinirliliklara dikkat ¢ekmektedir (Sharma vd., 2023). Etik tartismalar,
yapay zekayr yalnizca teknik bir ara¢ olarak degil, kiiltiirel temsili ve miiellifligi sekillendiren bir
ortam olarak giderek daha fazla gergevelemekte (Softaoglu, 2024), tasarim egitimi ve pratiginde seffaf
ve sorumlu kullanim ihtiyacinin altin1 ¢izmektedir (Park & Kim, 2024).

Kavramsal tasarim ve egitimde yapay zekd araglarnin, fikir tiretimini hizlandirdigi ve bigimsel
olasiliklart genislettigi kabul edilmektedir (Smith & Jones, 2024; Chen vd., 2024; Aslan & Aydin,
2023). Mimari ve i¢ mimari tasarim egitimine yonelik ¢aligmalar; yaraticilik ve verimliligin arttigini
rapor ederken, gergekgilik ve baglamsal yorumlama ile ilgili kalic1 zorluklar1 da belirtmektedir (Aving,

2024; Marsoglu & Ozdemir, 2025). Genel olarak literatiir, yapay zekay1 baglamsal akil yiiriitme veya
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insani tasarim kararlarinin bir ikamesi (yerine gececek bir unsur) olarak degil, deneysel ve destekleyici

bir sistem olarak konumlandirmaktadir.
Metodoloji

Calisma, ii¢ asamadan olusan nitel bir gorsel-analitik metodoloji benimsemektedir. Ilk olarak,
Istanbul'daki ii¢ biiyiikk kamusal meydan (Taksim, Bakirkdy ve Besiktas), sahip olduklar1 kontrast
sosyo-mekansal kimlikleri nedeniyle se¢ilmistir. Her bir alan; genel tarihi ve mekansal 6zelliklerini
ana hatlartyla belirten kisa tanimlayici metinlerin yan1 sira giincel fotografik ve kartografik veriler
araciligiyla yapay zeka sistemine tanitilmustir. Ikinci asamada; iiretken model ChatGPT kullanilarak
mekansal organizasyon, sirkiilasyon, malzeme ifadesi ve kamusal kullanim senaryolarin1 vurgulayan
yapilandirilmis komutlar (promptlar) araciligiyla her bir meydan ig¢in alternatif gorsel temsiller
iiretilmistir. Uciincii asamada ise iiretilen ciktilar; mekansal organizasyon, kentsel siireklilik, kullanic
deneyimi, malzeme ve peyzaj dili ile sosyo-kiiltiirel referanslar olmak iizere bes kritere dayal gorsel
okuma yoluyla karsilastirmali olarak analiz edilmistir. Analiz, yapay zeka tarafindan iiretilen metinsel
aciklamalar yerine yalnizca gorsel ¢iktilara dayanmig; fonksiyonel veya baglamsal dogruluktan ziyade
temsil egilimlerini degerlendirmeyi amaclamigtir. Bu metodolojik c¢erceve, tasarim gegerliligi
iddialarindan bilingli olarak kagimmakta, bunun yerine gorsel farklilagmaya ve temsil mantigina
odaklanmaktadir. Gorsel iiretim siirecinde kullanilan komut yapisinin temsili bir 6rnegi Ek A'da

sunulmustur.
Bulgular ve Sonuclar

Bulgular, yapay zeka tarafindan iiretilen ¢iktilarin, alana 6zgii bir zekadan ziyade genellestirilmis
mekansal arketiplerle uyumlu, farklilasmis gorsel egilimler sergiledigini gostermektedir. Taksim
Meydani'nda merkezi diizen ve anitsallik baskin gelmekte, tarihi ve politik bellegi gorsel olarak
notrlestirmektedir. Bakirkdy Meydani'nda dagmik aktivite ve insan Olc¢egindeki unsurlar,
yasanabilirligi ve giinlilk sosyal kullanimi vurgulamaktadir. Besiktas Meydani'nda ise odagin kiy
seridine yonelmesi ve aciklik dne ¢ikarken, sabit odak noktalar1 zayif kalmaktadir. Bu varyasyonlar,
iiretken yapay zekanin baglam bilincine sahip mekansal akil yiiriitme yerine, estetik Oriintli tanima

yoluyla tanimlayici girdi ¢cergevelemesine yanit verdigini gostermektedir.

Calisma, yapay zeka tarafindan iiretilen kentsel temsilleri incelemek amaciyla tekrarlanabilir bir gorsel
degerlendirme cergevesi Onermekte ve bu tiir sistemlerin hem potansiyelini hem de sinirliliklarin
vurgulamaktadir. Algoritmik estetik tercihler ve kisithi girdi kapsami temsil yanliligina yol agsa da
yapay zekd, erken tasarim asamalarinda gorsel kesfi genisleterek ve karsilagtirmali analizi
destekleyerek kritik ve deneysel bir is birlik¢i olarak islev gorebilir. Gelecekteki arastirmalar; yapay

zekanin kamusal mekan tasariminda gorsel temsilin 6tesindeki roliinii daha fazla incelemek adina
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katilmer degerlendirme, ¢ok zamanli senaryolar ile nicel g¢evresel ve erisilebilirlik metrikleri

araciligryla bu yaklasimi gelistirebilir.

1. INTRODUCTION

In recent years, the rapid development of artificial intelligence technologies has led to the emergence
of new design tools and methodologies in the fields of architecture and urban design. The process of
digitalization has progressively transformed design practices from computer-aided design to
parametric and algorithmic approaches. With the paradigm of Industry 4.0, computational systems
have evolved beyond representational support toward data-driven, generative, and decision-support
mechanisms. Within this trajectory, artificial intelligence—particularly machine learning and
generative models—has begun to influence architectural thinking by enabling the rapid production of
alternative spatial scenarios based on learned visual and textual patterns. In this context, artificial
intelligence is no longer considered solely as a representational tool, but rather as an active agent
capable of generating alternative spatial configurations and shaping early-stage design exploration,
while still requiring critical interpretation and human judgment.

Public spaces are key components of urban life where social, cultural, and spatial interactions
converge, and urban squares constitute some of the most prominent and symbolic elements of these
spaces. Squares are not merely physical voids; they embody multiple layers of meaning, including
collective memory, circulation, encounter, and public representation. As intensified nodes of public
space, urban squares simultaneously function as transit fields, social meeting grounds, and symbolic
stages for public life. Therefore, square design represents a complex design problem that requires the

simultaneous consideration of physical form, spatial organization, and social dynamics.

This study aims to discuss the potential and limitations of artificial intelligence in square design, with
a particular focus on how Al-assisted visual generation processes are reflected in the configuration of
public spaces. Within this framework, Taksim Square, Besiktas Square, and Bakirkdy Square in
Istanbul were selected as case study areas. The selection of these three squares is based on their
distinct historical backgrounds, usage intensities, and socio-spatial identities. While Taksim Square
stands out as a symbolic center associated with collective memory and public representation, Besiktas
Square is characterized by intense pedestrian movement and its strong relationship with the waterfront,
and Bakirkdy Square is defined by socio-cultural interaction and commercial density. These
differences provide a comparative basis for evaluating how artificial intelligence responds to diverse

public-space scenarios through visual representation.
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Although various artificial intelligence—based tools can be employed within contemporary design
processes, this study specifically utilizes ChatGPT as a central component of the experimental
framework. The preference for ChatGPT is grounded in its capacity to translate descriptive and
narrative inputs into structured textual prompts that guide visual generation processes in a consistent
and traceable manner. Rather than directly producing finalized design solutions, ChatGPT functions as
a scenario-framing and prompt-structuring agent, enabling the systematic articulation of spatial
criteria, identity parameters, and contextual narratives. This approach allows the study to focus on how
generative Al systems visually reinterpret public spaces based on differentiated descriptive inputs,
rather than on technical optimization or performance-based design outcomes. Accordingly, the study
seeks to examine the extent to which ChatGPT can function as a “design collaborator” in an

experimental and representational sense, and to identify the limitations inherent in such an approach.

In this study, the term “design collaborator” is used strictly in a critical and exploratory context,
referring to artificial intelligence as a visual and representational medium rather than as a context-

aware or decision-making design intelligence.

Research Problem; Despite their growing popularity in conceptual visualization, generative Al
systems still struggle to produce context-aware, functionally grounded, and culturally specific public-
space proposals. In the design of urban squares—where spatial form is inseparable from memory,
symbolism, and everyday practices—AIl outputs may appear visually coherent while masking
representational bias, generic spatial archetypes, and limited responsiveness to site-specific
constraints. Therefore, the core problem addressed by this study is not whether Al can “design”
squares accurately, but how and to what extent it misrepresents or simplifies urban public-space
identity through aesthetic pattern recognition, and what methodological framework can be used to

critically evaluate these representational tendencies.

Problem Definition; The central problem motivating this research is that generative Al can produce
visually persuasive public-space images while remaining insufficient in context-aware reasoning,
functional accuracy, and socio-cultural specificity. This creates a risk of interpreting Al outputs as
design intelligence rather than as representational artifacts shaped by dataset aesthetics and input
framing. Accordingly, the study investigates the representational logic, limits, and biases of Al-driven

visual reinterpretations of urban squares.

Case Selection Rationale; The three case areas—Taksim, Bakirkdy, and Besiktas—were selected
through purposeful sampling to represent contrasting socio-spatial identities within Istanbul. Taksim
functions as a symbolic and ceremonial center strongly tied to collective memory and political
representation; BakirkOy represents a district-scale everyday public realm shaped by commercial and

socio-cultural density; and Besiktas exemplifies a mobility-driven square defined by transfer flows and
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a waterfront-oriented urban interface. This contrast enables a comparative reading of how generative
Al differentiates—or fails to differentiate—public-space imagery when exposed to distinct identity

framings.

2. LITERATURE REVIEW

Artificial intelligence (Al) has assumed a transformative role in architecture by reshaping both creative
and technical design processes. This transformation did not occur abruptly; rather, it evolved alongside
broader processes of digitalization and computational design. Early digital tools primarily supported
representation and drafting, whereas contemporary Al-based systems actively participate in design
thinking by generating alternatives, interpreting complex datasets, and supporting decision-making
processes. Within this framework, Al has shifted from a supplementary visualization tool to a
generative and analytical agent within architectural practice.

Recent studies emphasize the significant impact of Al on conceptual design, automation, and
visualization processes. Castro Pena et al. (2021) and Harapan et al. (2021) highlight that Al-driven
design environments alter how architects conceptualize form, function, and spatial relationships. In
particular, evolutionary algorithms and deep learning-based models introduce dynamic variability into
design workflows by producing multiple alternatives across diverse scenarios, thereby enriching
architects’ decision-making processes (Lukovich, 2023). These methods support originality and
creative exploration, providing a critical foundation for redefining emerging spatial needs and

enhancing architectural creativity.

The integration of Al systems with big data infrastructures and distributed information networks has
further accelerated analytical capabilities within architectural design platforms. Especially within BIM
(Building Information Modeling) and CAD (Computer-Aided Design) environments, Al enables the
simultaneous evaluation of structural, environmental, and contextual data, leading to more
comprehensive and accurate design decisions. This integration not only improves productivity but also
facilitates the management of complex urban and architectural systems. Moreover, Al-assisted
visualization technologies have gained increasing importance in architectural education, where they
have been shown to significantly enhance students’ conceptual thinking, spatial perception, and

aesthetic sensitivity.

Generative algorithms and deep neural networks represent a major advancement in architectural
visualization, improving both technical accuracy and aesthetic quality. These systems enable more

intuitive and interactive communication between designers and users, allowing design intentions to be
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conveyed visually at early stages. However, despite their widespread adoption, the literature also
points to persistent challenges related to ethical considerations, economic accessibility, and user
experience (Sharma et al., 2023). These limitations highlight the necessity of critically evaluating Al

not only as a technological innovation but also as a socio-cultural actor within architectural practice.

From an ethical perspective, the responsible use of Al in architecture requires the establishment of
interdisciplinary ethical frameworks. Softaoglu (2024) emphasizes that Al should be understood not
merely as a technical instrument but as a medium of cultural representation, where issues such as
cultural diversity, authorship, and authenticity become central. In parallel, Park and Kim (2024) argue
that institutional policies and educational models must be developed to ensure the transparent,
equitable, and socially beneficial implementation of Al technologies within design disciplines.

The contribution of Al to conceptual design is particularly evident in early-stage ideation and
decision-support processes. Smith and Jones (2024) argue that Al significantly accelerates the
generation of innovative concepts while supporting analytical evaluation during the initial phases of
design. Similarly, Chen et al. (2024) demonstrate that Al-based models provide substantial advantages
in rapid prototyping and multi-directional alternative generation. Aslan and Aydin (2023) further note
that Al-supported prototyping systems enhance user control, improve design quality, and enable the

rapid testing of diverse solution scenarios.

The use of Al tools in architectural and interior design education has expanded considerably in recent
years. Research indicates that text-to-image systems often generate nature-inspired forms—such as
daisy-like geometries—while advanced diffusion models like Stable Diffusion 2.1 produce more
refined and diverse visual outcomes (Buldag, 2024). Aving (2024) reports that Al tools accelerate
experimental design processes in interior architecture education and increase student satisfaction,
although challenges related to prompt interpretation and technical limitations persist. Similarly, a
study conducted at Istanbul Kent University found that Al-supported early-stage design studios foster
creativity and speed but may also produce visuals perceived as unrealistic by students (Marsoglu &
Ozdemir, 2025).

Al-supported educational tools have also demonstrated effectiveness in enhancing analytical thinking,
creative problem-solving, and sustainability-oriented design approaches. By facilitating the
visualization of complex concepts, these tools introduce new pedagogical opportunities within studio-
based education (Adetayo, 2024). Nevertheless, experimental research by Almaz et al. (2024) suggests
that although Al contributes strongly to ideation and data analysis, its integration into architectural

education has not yet reached a fully holistic level.
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Beyond efficiency and productivity, Al technologies open new possibilities in architectural design in
terms of sustainability, accessibility, and multi-dimensional representation. The combined use of
generative algorithms and BIM integration strengthens data-driven strategies in architectural decision-
making processes (Ploennigs & Berger, 2023). Tools such as ChatGPT, Midjourney, DALL-E, and
Stable Diffusion are particularly favored during the conceptual development stage, where they
demonstrate high effectiveness in parametric design exploration, idea generation, and client-oriented

visual communication (Sheikh & Crolla, 2023).

Recent studies further indicate that the integration of virtual reality technologies into architectural
education provides interactive and decision-support mechanisms for understanding modeling and
construction details (Cao et al., 2024; Mammadov et al., 2025). While text-based generative Al
systems enable the rapid visualization of abstract concepts, several authors stress that human
supervision and creative judgment remain essential to achieving context-sensitive and high-quality
design outcomes (Abd EI-Maksoud & Ahmed, 2024).

Within this context, artificial intelligence should be regarded not only as a technical facilitator but also
as an intuitive, experimental, and holistic instrument of architectural thinking. The transition from
traditional drawing and modeling practices to digitally mediated environments has fundamentally
altered architectural modes of thought, positioning Al systems at the center of contemporary design

transformation.

2.1. Experimental Study and Visual Production Process

During the experimental phase of this study, three major public squares in Istanbul—Taksim, Besiktas,
and BakirkGy—were examined, and Al-assisted redesign scenarios were developed for each site. The
methodological approach was based on introducing the existing visual, cartographic, and contextual
data of each square to ChatGPT and subsequently generating alternative design proposals through
structured prompts. This approach allows artificial intelligence to be evaluated not only as a visual
production tool but also as a creative collaborator capable of spatial analysis, contextual interpretation,

and urban scenario development.
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Tks qure Begiktas Square

Figure 1. Locations of the three case-study squares in Istanbul: Taksim, Besiktas, and Bakirkoy (Google Maps,
2025).

The case-study areas selected for this research—Taksim Square, Besiktas Square, and Bakirkoy
Square—represent three distinct public-space typologies within Istanbul’s urban structure (Figure 1).
Although all three function as major nodes of everyday mobility and social encounter, each square
embodies a differentiated socio-spatial identity shaped by its historical layering, surrounding land-use
patterns, and urban connectivity. Taksim Square operates as a symbolic and ceremonial center
associated with collective memory and civic representation; Besiktas Square is defined by intense
pedestrian flows and its strong spatial relationship with the waterfront; and Bakirkdy Square reflects a
district-scale public realm characterized by socio-cultural interaction and commercial density. This
contrast provides a comparative framework for examining how Al-generated visual scenarios respond
to varying contextual framings, and to what extent such outputs reproduce generalized spatial
archetypes rather than site-specific public-space characteristics.

Data Preparation and Input Structure

For each square, a consistent input package was prepared, including updated satellite images, field and
city photographs, and density and transportation information. Satellite images were used as the
primary morphological reference to define spatial boundaries, open-space configurations, and urban
scale. Field photographs supported the interpretation of materiality, human-scale experience, and
everyday use patterns, while density and transportation data informed circulation logic and intensity of

use.

These datasets were transformed into descriptive inputs to enable ChatGPT to interpret both the
physical and experiential characteristics of the sites. In addition to visual data, short explanatory texts
describing the historical, cultural, and socio-spatial significance of each square were provided as
narrative inputs. This combination of data-driven and narrative information aimed to enhance the Al’s

capacity to interpret urban space as both a morphological structure and a contextual entity.
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Identity Parameters and Scenario Definition

Based on the collected data, identity parameters were defined for each square:
e Taksim Square: public memory and multifunctionality,
o Besiktas Square: pedestrian movement and waterfront connection,
e Bakirkdy Square: socio-cultural density and commercial flow.

These parameters guided the formulation of prompts designed to generate alternative spatial
configurations under different scenarios, including daytime and nighttime use, event periods, and

everyday low-intensity conditions.
Site-Specific Contextual Inputs

For Taksim Square, the Al was provided with an explanatory text emphasizing its historical and
symbolic role in Istanbul’s collective memory. The square was described as a focal point for
ceremonies, celebrations, protests, and commemorations since the early twentieth century, and
characterized as an “urban stage” rather than merely a transit space. The spatial configuration around
the Republic Monument was explained as the intersection of major urban axes such as istiklal Avenue,
Gezi Park, and Tarlabasi, each contributing to the square’s socio-cultural complexity. These narratives
were supported by current maps and satellite images, enabling the Al to develop a holistic

understanding of the square’s morphology and urban scale.

Figure 2. Current condition of Taksim Square, field/city view (Google Maps, 2025).

For Bakirkdy Square, the explanatory input defined the area as a significant public space on the
western side of Istanbul, holding an important place in the city’s urban memory since the second half
of the twentieth century. The square was described as a social meeting place rather than solely a
transportation hub, supporting everyday social interaction and public events. Its environmental
organization was explained through its relationship with Ozgiirliik (Freedom) Square, Incirli Avenue,
and the Marmaray connection axis, highlighting the interaction between socio-cultural and commercial
dynamics. These descriptions were accompanied by maps and satellite images to support

morphological and contextual interpretation.

10
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Figure 3. Current condition of Bakirkdy Square, field/city view (Google Maps, 2025).
For Besiktas Square, the Al received an explanatory text describing the area as a symbolic public
space closely connected to Istanbul’s relationship with the sea. Since the late nineteenth century,
Besiktag Square has functioned as a dynamic center of transportation, social mobility, and everyday
urban life. The square was characterized as a social meeting ground rather than merely a transit node.
Its spatial organization was described in relation to key urban axes such as Barbaros Boulevard, the
Dolmabahge coastal line, and the Besiktas Bazaar district, forming an urban node shaped by multiple
cultural and commercial layers. Current maps and satellite images supported the AI’s interpretation of

its morphological structure and environmental relationships.

Figure 4. Current condition of Besiktas Square, field/city view (Google Maps, 2025).
Visual Production Process

After the introduction of visual and narrative inputs, the Al was instructed to generate alternative
public space design proposals for each square. The primary objective of the production process was to
create contemporary, sustainable, and human-centered public spaces while preserving the historical
and cultural identity of each site. Each square was generated in separate Al sessions to minimize

unintended visual element transfer between cases.
To ensure consistency and comparability, the Al was guided by five standardized design criteria:
e Spatial organization: defining circulation patterns, orientation, and gathering areas,

e Urban continuity: ensuring permeability, accessibility, and scale harmony with the

surrounding fabric,
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o Material and landscape language: integrating paving materials, vegetation, water elements,

and seating through a contemporary approach,
o User experience: supporting everyday use, rest, social interaction, and cultural exchange,
e Socio-cultural context: reflecting identity cues, symbolic references, and urban memory.

The prompt structure included architectural visualization descriptors such as urban square redesign,
high realism, human scale, green integration, inclusive design, and was expanded to include both

daytime and nighttime conditions in response to reviewer feedback.
Al-Based Urban Public Space Designs

This section presents representative alternative square designs generated through artificial intelligence.
The Al-produced visuals demonstrate the system’s potential to reinterpret public spaces by
synthesizing contextual narratives, spatial data, and identity parameters into coherent design proposals.

The Al-generated visualization of Taksim Square reimagines the area as a greener, more permeable,
and user-oriented public environment while maintaining its monumental character and symbolic role.
Landscape elements, seating areas, and water features are used to integrate the square into everyday
urban life, softening its historical gravity and repositioning it within a more neutral and accessible
aesthetic framework.

Figure 5. Alternative public space design for Taksim Square generated by artificial intelligence.

The Al-generated visualization of Bakirkdy Square presents an open and human-centered public
space emphasizing the everyday rhythm of urban life. A water element integrated with pedestrian
circulation forms the central focal point, surrounded by seating areas and cafés that encourage social
interaction. The design highlights sustainable material use and natural landscaping, reinterpreting the

square as a calmer, community-oriented urban environment.
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Figure 6. Alternative public space design for Bakirkdy Square generated by artificial intelligence.

The Al-generated visualization of Besiktas Square proposes an open, fluid, and multifunctional
public space establishing a strong visual and spatial connection with the sea. Broad pedestrian axes,
water elements, and modular arrangements defined by trees and seating units support varied scales of
interaction. The design harmonizes with Besiktas’s dynamic social fabric while reinterpreting its

historical identity through a contemporary architectural language.

Figure 7. Alternative public space design for Besiktas Square generated by artificial intelligence.

Based on the advantages and limitations summarized above, the study positions artificial intelligence
as an experimental and critical visual collaborator rather than a context-aware design agent. While Al-
assisted visual generation offers significant benefits in terms of speed, accessibility, and visual
diversity, its outputs remain constrained by aesthetic pattern recognition, dataset bias, and limited
responsiveness to site-specific socio-spatial conditions. Accordingly, the methodological framework
of this study intentionally avoids claims of functional accuracy or design validity and instead focuses

on comparative visual interpretation (Table 1).

Future research may address these limitations by incorporating richer and more structured datasets,
multi-temporal and atmospheric scenarios (e.g., day—night and seasonal variations), and participatory
evaluation methods involving designers and users. Such extensions would enable a more
comprehensive assessment of AI’s potential role in public-space desigh, moving beyond visual

representation toward more context-sensitive and critically informed applications.
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Table 1. Advantages and limitations of Al-assisted visual scenario generation in urban public-space studies.

Mitigation Strategy in This

Aspect Advantages Limitations / Risks Study

Enables rapid generation of May encourage superficial ~ Use of fixed evaluation criteria

Speed and multiple visual scenarios and . : - . e
- iteration without deep spatial and comparative visual
productivity accelerates early-stage . .
; reasoning analysis
exploration
Produces visually persuasive  Risk of “false realism” and ~ Explicit rejection of design
Visual coherence and coherent public-space over-aestheticized validity claims; focus on
imagery representations representation
Contextual Resp_onds to _descr'lptlve Relies on generalized spatlal Purposeful variation of
. L framing and identity-based archetypes rather than site- A
differentiation . e : narrative inputs across cases
inputs specific intelligence
S Low technical entry barrier Limited transparency Methodological transparency
Accessibility of . . o
tools supports experimental research regarding training dataand  through prompt structure and
and education internal decision logic protocol description
Expands formal imagination ~ Outputs may reflect cultural Critical framing of Al as a
Exploratory value and supports speculative and aesthetic bias embedded representational medium, not
scenario testing in datasets an autonomous designer

Standardized prompt
framework and selection of
representative samples

Prompt-based structure allows Output variability cannot be

Reproducibility repeatable experimental setup ~ fully controlled

3. ANALYSES

This section evaluates the Al-generated public square proposals through a comparative and
interpretive framework. The analysis is based exclusively on the visual reading of the generated
images. No Al-generated textual explanations were used in the interpretation process; therefore, all
analytical observations derive from the spatial, formal, and compositional characteristics visible in the
visual outputs. The aim of this section is not to verify the contextual accuracy of the proposals, but to
examine the extent to which artificial intelligence can produce visually coherent and differentiated
spatial scenarios when exposed to distinct descriptive inputs.

It is important to emphasize that the richness and productivity of Al-generated outputs are directly
influenced by the amount, quality, and specificity of the data provided to the system: the more detailed
and qualified the input, the more nuanced and generative the results can become. In the present study,
the physical environmental conditions of the squares were defined and framed by the author through
selected visual references and descriptive inputs. However, to maintain comparability across the three
cases and to focus the evaluation on representational spatial tendencies rather than atmospheric effects,
the visual production process was intentionally limited to daytime and sunny-weather scenarios.
Accordingly, the absence of nighttime, seasonal, or alternative weather conditions in the generated
square images should be understood as a methodological choice within the defined scope of the study

rather than as an inherent limitation of the Al system.
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Analysis of Taksim Square

The Al-generated proposal for Taksim Square presents a spatial configuration characterized by
centralized organization and a controlled layout. This interpretation is derived solely from the visual
structure of the generated image, where a dominant central focus and symmetrical spatial relationships
are evident. The persistence of centrality appears to align with the AI’s general aesthetic tendency to
organize symbolic public spaces around focal points rather than as a direct outcome of explicit prompt

instructions.

The continued presence of a monumental element can be understood as a visual response to the
emphasis on public memory within the descriptive inputs, rather than the result of a direct instruction
to preserve specific monuments. From a visual perspective, circulation appears structured and
restrained, with gathering areas defined by spatial order instead of dynamic movement. These
characteristics suggest that the Al produced a representational and formally ordered public-space
image, reflecting a generalized visual interpretation of monumentality rather than a site-specific
functional logic.

Analysis of Bakirkoy Square

In contrast to Taksim Square, the Al-generated visualization for Bakirkéy Square demonstrates a more
dispersed and permeable spatial structure. This reading is based on visual cues such as the distribution
of open spaces, the absence of a dominant central focal point, and the integration of pedestrian paths
into informal gathering areas. The perception of liveliness and social interaction emerges from the

visual composition itself, rather than from explicitly stated functional or commercial directives.

Elements such as water features, seating clusters, and café-like interfaces contribute to a human-scale
and accessible public-space image. These features suggest that the Al visually interpreted Bakirkdy as
a socially active environment through generic spatial elements commonly associated with lively urban
spaces. Accordingly, the resulting proposal reflects a visually driven understanding of everyday urban

life rather than a precise translation of socio-cultural or commercial data.
Analysis of Besiktas Square

The Al-generated proposal for Besiktas Square is visually distinguished by its directional and flow-
oriented spatial organization. This assessment is based on the presence of linear pedestrian axes, open
corridors, and visual openness toward the waterfront. The relationship with the sea is interpreted
through perspective, orientation, and spatial openness observable in the generated image, rather than

through explicit spatial measurements or predefined rules.
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The spatial layout appears dynamic and movement-oriented, with circulation guiding users across the
space instead of concentrating activity in fixed gathering zones. Tree groupings, seating elements, and
water features are arranged to support visual continuity and spatial flow. These design characteristics
indicate that the Al visually associated Besiktas with movement and openness, consistent with a

generalized visual logic for waterfront-adjacent public spaces.
Comparative Analysis

A comparative reading of the three Al-generated proposals reveals distinct visual tendencies rather
than uniform aesthetic outcomes. Taksim Square is represented through centralized order and
monumentality, Bakirkdy Square through dispersed activity and human-scale interaction, and Besiktas
Square through directional flow and openness. These differences suggest that, even though the
analysis is based solely on visual outputs, the Al was capable of producing differentiated spatial
images when provided with varying descriptive contexts.

However, these distinctions should not be interpreted as evidence of context-aware or functionally
accurate design intelligence. Instead, they demonstrate the Al’s ability to generate visually diverse
public-space representations based on generalized spatial archetypes and aesthetic pattern recognition.
If identical prompts had been applied without differentiating descriptive inputs, it is likely that the
resulting images would exhibit stronger visual similarities. Within this framework, the study positions
artificial intelligence not as a tool for producing design accuracy, but as an experimental system whose
visual coherence and limitations in spatial correctness can be critically observed. Although the
analysis relies solely on visual outputs, the term ‘descriptive context’ refers to the differentiated input

framing rather than verified contextual understanding.

4. CONCLUSION AND DISCUSSION

This study examined the use of artificial intelligence in public square design through Al-assisted
visual generation processes, focusing on three major urban squares in Istanbul: Taksim, Besiktas, and
Bakirkéy. Rather than proposing finalized design solutions, the research aimed to explore how
artificial intelligence responds to differentiated descriptive inputs and identity framings at a
representational and visual level. In this respect, the study contributes to current discussions on the
potential and limitations of Al as an experimental design tool within architectural and urban design

contexts.

The findings indicate that artificial intelligence is capable of producing visually coherent and
differentiated public-space representations when exposed to varied descriptive inputs. The Al-
generated proposals exhibited distinct spatial tendencies, such as centralized monumentality, dispersed

social activity, and flow-oriented organization, corresponding to generalized spatial archetypes
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commonly associated with symbolic squares, district centers, and waterfront-adjacent public spaces.
However, these differences should not be interpreted as evidence of context-aware, functionally
accurate, or decision-making design intelligence. Instead, they reveal how generative Al systems

visually respond to descriptive framing through aesthetic pattern recognition.

The visual evaluation of the Al-generated outputs was conducted using five criteria: spatial
organization, urban continuity, user experience, material and landscape language, and socio-cultural
references. These criteria were informed by established public-space and urban design literature
emphasizing human-scale experience, accessibility and continuity, everyday use patterns, and the
socio-cultural meanings embedded in urban open spaces. In particular, the framework draws on
human-centered public-space theories highlighting experiential quality and public life (Gehl, 2011),
conceptual models addressing public-space needs, rights, and meanings (Carr et al., 1992), place-
guality assessment approaches focusing on access, comfort, sociability and broader urban design
dimensions discussed in contemporary theory (Carmona, 2021). Accordingly, the criteria were not
developed arbitrarily but grounded in widely recognized analytical approaches to public-space

evaluation.

One of the key outcomes of the study is the recognition that Al-generated spatial configurations are
primarily shaped by aesthetic conventions and learned visual patterns rather than by a deep
understanding of socio-cultural, historical, or functional conditions. Consequently, limitations
observed in the outputs—such as the absence of seasonal variation, precise functional differentiation,
or context-specific spatial accuracy—should not be attributed to inherent deficiencies of artificial
intelligence. Rather, they reflect the representational nature of the method and the controlled scope of

the input framing adopted in this research.

In this context, the absence of nighttime and seasonal scenarios in the presented visuals results from an
intentional methodological decision rather than from a technical limitation of Al systems. During the
visual production process, prompts were deliberately limited to daytime conditions in order to
maintain comparability across the three case studies and to focus the analysis on representational
spatial tendencies rather than atmospheric effects. Nighttime and seasonal prompts were therefore
excluded from the published visual set. Future studies may explicitly incorporate multi-temporal and
multi-atmospheric scenarios to examine how such variables influence Al-generated public-space

representations.

From a methodological perspective, the study underscores the importance of clearly defining the role
of artificial intelligence within the design process. When positioned as an experimental and visual
exploration tool, Al can support designers in rapidly generating alternative spatial scenarios,

stimulating discussion, and expanding the range of formal possibilities. However, the findings also
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emphasize that Al should not be considered a substitute for contextual analysis, site-specific

reasoning, or human design judgment, particularly in complex public-space projects.

In conclusion, this research highlights that artificial intelligence holds value in architectural and urban
design primarily as a representational and exploratory system rather than as a producer of design
accuracy. Its effectiveness depends on how clearly its scope, limitations, and role within the design
workflow are defined. Future research may extend this approach by integrating richer spatial data,
multi-temporal and seasonal inputs, and iterative human—Al collaboration models, thereby enabling a
more comprehensive and critically informed evaluation of AI’s role in public-space design beyond

visual representation.
5. APPENDIX A. REPRESENTATIVE PROMPT STRUCTURE (SAMPLE)

To enhance methodological transparency, a representative sample of the prompt structure used during
the visual production process is presented below. This sample illustrates the general descriptive

framework rather than a site-specific, deterministic, or prescriptive instruction.

“Generate an alternative public square design based on the provided visual references. Emphasize
pedestrian accessibility, open and permeable spatial organization, landscape integration, and a
human-scale urban experience. The proposal should reflect a contemporary public-space atmosphere
while visually referencing the identity and character described in the accompanying explanatory text.

The output should be presented as an architectural visualization.”

This prompt sample represents the overall structure and descriptive language applied throughout the
experimental process. In practice, variations were introduced through differentiated contextual framing
rather than fixed design commands. For Taksim Square, the explanatory inputs emphasized symbolic
public memory and ceremonial use; for Bakirkdy Square, everyday social interaction and district-scale
livability; and for Begiktas Square, pedestrian movement and waterfront-oriented openness. These
variations informed the visual outputs indirectly through descriptive emphasis rather than through

explicit or rule-based instructions.

18



KARESi JOURNAL OF ARCHITECTURE
K a I' e S l KARESI MIMARLIK DERGISI

u(// ol % % 54(7ecm e Volume 5, Number 1 | 2026
Cilt 5, Say1 1 | 2026

REFERENCES

Abd EI-Maksoud, N. M., & Ahmed, E. A. (2024). Artificial intelligence applications in green
architecture. Journal of Fayoum University Faculty of Engineering, 7(2), 317-337.
https://doi.org/10.21608/fuje.2024.345049

Adetayo, A. J. (2024). Reimagining learning through Al art: The promise of DALL-E and MidJourney
for education and libraries. Library Hi Tech News, 41(1), 1-18. https://doi.org/10.1108/LHTN-
01-2024-0005

Almaz, A. F., EI-Agouz, E. A. E., Abdelfatah, M. T., & Mohamed, I. R. (2024). The future role of
artificial intelligence (Al) design's integration into architectural and interior design education is
to improve efficiency, sustainability, and creativity. Department of Architecture Engineering,
Horus University; Tanta University; Arab Academy for Science, Technology and Maritime
Transport.

Aslan, T., & Aydin, K. (2023). The use of artificial intelligence and prompt literacy in architectural
education. Archnet-1JAR, 17(2), 100-110.

Aving, G. M. (2024). The use of text-to-image generation artificial intelligence tools for the
production of biophilic design in architecture. Black Sea Journal of Engineering and Science,
7(3), 641-650. https://doi.org/10.34248/bsengineering.1470411

Buldag, M. (2024). Use of artificial intelligence tools in the experimental design process: Outcomes of
a course model in interior design education. Sanat ve Tasarim Dergisi, 14(2), 69-91.
https://doi.org/10.20488/sanattasarim.1602366

Cao, Y., Gao, X., Yin, H., Yu, K., & Zhou, D. (2024). Reimagining tradition: A comparative study of
artificial intelligence and virtual reality in sustainable architecture education. Sustainability,
16(24), 11135. https://doi.org/10.3390/su162411135

Castro Pena, M. L., Carballal, A., Rodriguez-Fernandez, N., Santos, 1., & Romero, J. (2021). Artificial
intelligence applied to conceptual design: A review of its use in architecture. Automation in
Construction, 124, 103550. https://doi.org/10.1016/j.autcon.2021.103550

Carr, S., Francis, M., Rivlin, L. G., & Stone, A. M. (1992). Public Space. Cambridge University Press.
Google Books

Carmona, M. (2021). Public Places, Urban Spaces: The Dimensions of Urban Design (3rd ed.).
Routledge. Taylor & Francis

Gehl, J. (2011). Life Between Buildings: Using Public Space (6th ed.). Island Press. cus.ubt-uni.net

Project for Public Spaces. (n.d.). The Place Diagram / Four key qualities of a great place. Project for
Public Spaces.

Chen, Y., Zhao, M., & Liu, H. (2024). User-controlled Al-based architectural prototype production
system. Advanced Engineering Informatics, 55, 101812,
https://doi.org/10.1016/j.aei.2023.101812

Harapan, F., Andi, S., & Gunagama, A. F. (2021). Artificial intelligence in architectural design.
International Journal of Design, 15(1), 1-6.

19


https://doi.org/10.21608/fuje.2024.345049
https://doi.org/10.1108/LHTN-01-2024-0005
https://doi.org/10.1108/LHTN-01-2024-0005
https://doi.org/10.34248/bsengineering.1470411
https://doi.org/10.20488/sanattasarim.1602366
https://doi.org/10.3390/su162411135
https://doi.org/10.1016/j.autcon.2021.103550
https://books.google.com/books/about/Public_Space.html?id=EmFcQgAACAAJ&utm_source=chatgpt.com
https://www.taylorfrancis.com/books/mono/10.4324/9781315158457/public-places-urban-spaces-matthew-carmona?utm_source=chatgpt.com
https://cus.ubt-uni.net/wp-content/uploads/2024/11/Jan-Gehl-Life-Between-Buildings_-Using-Public-Space-2011-Island-Press.pdf?utm_source=chatgpt.com

KARESi JOURNAL OF ARCHITECTURE
K a r e S l KARESI MIMARLIK DERGISI

Ll(l/ a/ { )(/(4(0(%//’ Volume 5, Number 1 | 2026
Cilt 5, Sayi1 1 | 2026

Lukovich, A. (2023). Advances in Al-based architectural design methods. International Journal of
Architectural Computing, 21(3), 215-230.

Mammadov, E., Asgarov, A., & Mammadova, A. (2025). The role of artificial intelligence in modern
computer architecture: From algorithms to hardware optimization. Portuni, 1(2), Article
010208. https://doi.org/10.69760/portuni.010208

Marsoglu, Z., & Ozdemir, S. (2025). Yapay zeka destekli senaryo gorsellestirme ve storyboard
gelistirme: I¢ mimarlik stiidyosu ornegi. Istanbul Sabahattin Zaim Universitesi Fen Bilimleri
Enstitiisii Dergisi, 7(1), 30-39. https://doi.org/10.47769/izufbed.1633621

Park, S., & Kim, J. (2024). Interactive use of Al tools in creative poster design generation.
International Journal of Design Creativity and Innovation, 12(2), 88-103.
https://doi.org/10.1080/21650349.2023.2214097

Ploennigs, J., & Berger, M. (2023). Al art in architecture. Al in Civil Engineering, 2(8).
https://doi.org/10.1007/s43503-023-00018-y

Sharma, M., Singh, A. K., & Saini, R. K. (2023). Generative Al models in architectural visualization.
Journal of Computational Design, 3(4), 150-170.

Sheikh, A. T., & Crolla, K. (2023). Architectural education with virtual reality: An exploration of
Unreal Engine 5 and Nvidia Omniverse. Building Simplexity Lab, The University of Hong Kong.
In Proceedings of eCAADe 41 — Volume 1: Digital Design Reconsidered (pp. 159-168).

Smith, S., & Jones, R. (2024). Decision support systems based on Al for architectural conceptual
design. Computers in Industry, 150, 103945.

Softaoglu, B. (2024). The role of artificial intelligence in architectural heritage conservation. Heritage,
7(81). https://doi.org/10.3390/heritage7010081

20


https://doi.org/10.69760/portuni.010208
https://doi.org/10.47769/izufbed.1633621
https://doi.org/10.1007/s43503-023-00018-y

