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Olcekler Arasi Uretken Tasarim

Editorden

Hesaplamali tasarim uygulamalari gelistikce, Olgekler arasinda etkin
bicimde galisan Uretken yaklagimlar gelistirmek onemli bir zorluk olarak
karsimiza ¢ikmaktadir. Uretken dustincedeki son gelismeler arasinda kural
tabanli sistemler, evrimsel arama, optimizasyon, pekistirmeli 6grenme
ve difuzyon modelleri yer almakta ve sistem ve bigimlerin kesfi icin yeni
olanaklar yaratmaktadir. Bu baglamda, farkli ¢dzUnuarlUklerdeki Uretken
akil yUratmeler—detayll bilesenler ve montajlardan i¢ mekan sistemlerine
ve nihayetinde kentsel mUdahalelere kadar—tasarim zekasini temelden
donustUrmektedir.

Uretken tasarim vyalnizca bicim Gretimi icin bir ara¢ degil, temel
paradigmalari degistirirken vyaraticiligl, tasarimcinin rolind ve mimari
pratigin sinirlarini yeniden tanimlamaktadir. Yapay zekd destekli sistemler,
algoritmik yontemler ve c¢ok etmenli simudlasyonlar, tasarimciyl yalniz
yaraticiliktan, insanlar, makineler ve malzemeler arasinda dagitiimis faillige
tasimaktadir. Bu sigrama mimarlik ve tasarim egitimi ile pratigine yeni
pedagojik yaklagimlar, elestirel degerlendirme ve etik sorgulari beraberinde
getirmektedir.

JCoDe'un on dorduncld sayisl, bu ¢ok katmanli donUsimu gesitli
perspektiflerden ele alan sekiz makaleyi bir araya getirmektedir. Sayi,
teorik tartismalari olusturan calismalar ile Uretken sistemlerin felsefi ve
ontolojik boyutlarinin tartisiimasi ile baslamaktadir. GULEC'in calismasi bu
anlamda Instagram ve Archigram Uzerinden medya ile mimarlik arasindaki
degisen iliskiyi arastirarak, mimarligin fiziksel yapilar ingsa etmeden kendisini
imgelerle nasil temsil ettigini sorgulamaktadir. BARON'un ¢alismasi ise gok
etmenli sistemleri Deleuze'cU terimlerle inceleyerek makine, asamblaj,
rizom ve akis gibi hesaplamali kavramlari Processing'de gorsellestirmekte
ve bunlarin ontolojik cergeveler olarak degerlendirilmesini tartismaktadir.
Dijital mekan Uretimi ve algoritmik esneklik Gzerine calismalar, toleransi bir
Uretken tasarim ilkesi olarak konumlandirmaktadir. Bu gergcevede KURAN
YILDIRIM ve TASA, toleransi teknik esneklikten dte gorerek ontolojik ve
algoritmik acliklik olarak ele almakta, Deleuze'Un “olus” ve “fark” kavramlari
ile Luciana Parisi'nin hesaplamall estetiginden yola ¢ikarak bu agikhigin
belirsizligi tasarimin Uretken bir pargasi haline getirdigini savunmaktadirlar.
Bu tartismalar Uzerine insa ederek YALCIN, Uluslararasi Mimarlik Bienali
2025 i¢in bir enstalasyon galismasli araciligiyla Uretken bir mimari sUrecte
yaratici failligin nasil olustugunu incelemekte, diferansiyel bUyume
algoritmasi, temsil araglari ve ¢ok dlgekli 3B baski teknolojileri arasindaki
etkilesimleri belgelemektedir.

Yapay zekadnin mimari tasarim slreglerine entegrasyonunu inceleyen
calismalar sayinin diger énemli bir eksenini olusturmaktadir. SEKERCI
ve DEVELIER, Claude 3.5 Sonnet, Gemini 15 Flash ve ChatGPT 4o gibi
yapay zekad modellerinin i¢c mimarlik alanindaki betimleyici ve tasarim ¢kt



performansini karsilastirmali olarak degerlendirmekte, mekansal dizenleme
ve i¢c mekdn malzemeleri konusundaki gUncel sinirlamalari ortaya
koymaktadir. YILDIRIM CORUK sistematik bir literatir taramasi araciligiyla
yapay zekanin tasarim stidyosu pedagojisine entegrasyonunu inceleyerek
yapay zekanin fikir Gretimi ortadi olarak rolinu, 6grenme ciktilari Gzerindeki
etkilerini ve egitmen-dgrenci iliskilerini yeniden yapilandirma potansiyelini
tartismaktadir.

Hesaplamali analiz yontemlerinin mimari mirasa uygulanmasi baglaminda,
KOKSALAN ILDENIZ ve SAHIN'in calismasi, Birinci Ulusal Mimarlik
Dénemi'nin dnde gelen isimlerinden Mimar Kemalettin'e atfedilen on sekiz
egitim yapisinin cephe tasarimlarini fraktal analiz kullanarak incelemektedir.
Calisma, mimarin egditim duzeyine gore degisen bir tasarim yaklasimi
benimsedidini ortaya koyarak hesaplamali yontemlerin tarihsel mimari
analizdeki potansiyelini gostermektedir.

Sayl, malzeme seciminde hesaplamall karar destegi Uzerine bir calismayla
sona ermektedir. ERES YALCIN ve PAKDAMAR, ofis zemin malzemesi
secimine bulanik mantik yaklasimi uygulamaktadir. Yatirim maliyeti, hizmet
omru, isletme maliyeti ve cevresel etki gibi kriterleri Mamdani ¢ikarim
sistemi kullanarak modellemekte ve dengeli, maliyet odakli ve ¢evre odakli
senaryo bazli dederlendirmeler sunmaktadir.



Generative Design Across Scales

Editorial

IAs computational design applications evolve, the field faces a pressing
challenge: developing generative approaches that work effectively across
scales. Recent advancesin generative thinking include rule-based systems,
evolutionary search, optimization, reinforcement learning, and diffusion
models. These developments create new possibilities for exploring systems
and forms. In this context, generative reasoning at different resolutions—
from detailed components and assemblies to interior systems and urban
interventions—fundamentally transforms design intelligence.

Generative design is not just a tool for form production; it shifts the
paradigm. It redefines creativity, the designer’s role, and the boundaries
of architectural practice. Al-assisted systems, algorithmic methods, and
multi-agent simulations move the designer from solitary creativity to
distributed agency among humans, machines, and materials. This shift
brings new pedagogical approaches, critical evaluation, and ethical
principles to education and practice in architecture and interior design.
The fourteenth issue of JCoDe brings together eight articles that
address this multi-layered transformation from various perspectives. The
issue opens with studies that form its theoretical foundations, initiating
discussion of the philosophical and ontological dimensions of generative
systems. For example, GULEC's study explores the changing relationship
between media and architecture through Instagram and Archigram,
questioning how architecture represents itself with images without
constructing physical buildings. In turn, BARON's study examines multi-
agent systemsin Deleuzian terms, visualizing computational concepts such
as machine, assemblage, rhizome, and flow in Processing, and discussing
their evaluation as ontological frameworks.

Studies on digital space production and algorithmic flexibility position
tolerance as a generative design principle. KURAN YILDIRIM and TASA
view tolerance as more than technical flexibility, approaching it instead as
ontological and algorithmic openness. Drawing on Deleuze’'s concepts of
“becoming” and “difference” and Luciana Parisi's computational aesthetics,
they argue that this openness means uncertainty becomes a productive
part of design. Building on these discussions, YALCIN examines how
creative agency forms in a generative architectural process through an
insider study of an installation for the International Architecture Biennial
2025, documenting interactions among a differential growth algorithm,
representational media, and multi-scale 3D printing technologies.

Studies examining the integration of artificial intelligence into architectural
design processes constitute a significant axis of the issue. SEKERCI and
DEVELIER comparatively evaluate the descriptive and design output
performance of Al models such as Claude 3.5 Sonnet, Gemini 15 Flash, and
ChatGPT 4oin the field of interior architecture, revealing current limitations



in spatial layout and interior materials. YILDIRIM CORUK examines the
integration of artificial intelligence into design studio pedagogy through
a systematic literature review, discussing Al's role as an idea-generation
partner, its effects on learning outcomes, and its potential to restructure
instructor-student relationships.

In the context of applying computational analysis methods to architectural
heritage, KOKSALAN ILDENiZ and SAHIN's study analyzes the facade
designs of eighteen educational buildings attributed to Mimar Kemalettin,
one of the leading figures of the First National Architecture Period, using
fractal analysis. The study reveals that the architect adopted a design
approach that varied by educational level, demonstrating the potential of
computational methods in historical architectural analysis.

The issue ends with a study on computational decision support in material
selection. Specifically, ERES YALCIN and PAKDAMAR apply a fuzzy-logic
approach to selecting office floor materials. They model criteria—including
investment cost, service life, operating cost, and environmental impact—
using the Mamdani inference system and present balanced, cost-focused,
or environmentally focused scenario-based evaluations.
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Media Architecture:
Instagram versus Archigram

Giilsah Giileg!

ORCID NO: 0000-0002-8041-2018"

1Gazi University, Faculty of Architecture, Department of Architecture, Ankara, Turkiye

Media and architecture have always been closely related, but in recent years, they
have become so intertwined that the boundaries between them have become
blurred. This has led to the emergence of the term "media architecture." Various
exhibitions, discussions, and seminars have been organized to explore the ever-
changing relationship between media and architecture in the new 21st-century
landscape, which seems to be characterized by digital revolutions. These
organizations emphasize integrating digital media systems, particularly in building
exteriors. Accordingly, they offer a technical and technological understanding of
media architecture. However, media architecture also refers to integrating media
technologies into architectural theory and practice, resulting in buildings designed
and published as images in printed and non-printed media. In this regard, the paper
relates "media architecture" to "architecture without architecture" because both
terms refer to the possibility of architectural practice without building a physical
structure. The paper explores the term "architecture without architecture" by
relating it to the process of creating an image rather than an object. In this way,
architecture becomes image-making. Nevertheless, "architecture without
architecture" is often defined as building anonymously. While this is a reliable
definition, the paper discusses "architecture without architecture" alongside its
other meanings, which reveal the embodied aspects of digital media in producing
architectural objects and images. This means that people with the ability and access
to new digital media tools and technologies can create architectural images, even
if they are not architects, designers, or professionals. It broadens the
terminological and technological limits of "architecture without architecture"
beyond traditional, anonymous structures to include non-traditional, anonymous
images. In this context, the paper focuses on Instagram and Archigram as “media
architecture”. The aim of the paper is to argue that media is not only changing the
way architecture is represented, but also the way it is produced, reproduced and
consumed. The paper's originality lies in its discussion of Instagram and Archigram,
revealing the evolving relationship between media and architecture. Furthermore,
the paper emphasizes that, despite belonging to different times and cultures,
Instagram and Archigram exemplify "architecture without architecture" by
highlighting images in architectural representation. Both remind us that
architecture is not just about buildings, but also about images of buildings. It is a
critical part of the practice of architecture; “image-making”. However, Instagram
(non-printed) and Archigram (printed) are different mediums through which
different meanings are created in architecture. While the former (Instagram) blurs
the boundaries between the real and the virtual, the latter (Archigram) creates the
virtual as an alternative to the real. Despite their differences, the paper discusses
the similarities between Instagram and Archigram, as they both refer to "media
architecture," revealing that architecture not only represents, but also realizes
itself through media, without constructing buildings. So, it is crucial to understand
the new dynamics and realities of media in order to understand the new reality of
architecture.

Keywords: Archigram, Instagram, Media Architecture, Social Media, Social Media
Architecture

1

Received: 30.07.2025
Accepted: 05.01.2026

Corresponding Author:
gulsahgulec@gazi.edu.tr

Guleg, G. (2026). Media architecture:
Instagram versus Archigram. JCoDe:
Journal of Computational Design,
7(1), 1-28.
https://doi.org/10.53710/jcode.1753
503

ROR ID: 059636586

JCoDe | Vol 7 No 1 | March 2026 | Generative Design Across Scales | Glleg, G.

This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.53710/jcode.1753503
https://doi.org/10.53710/jcode.1753503

Medya Mimarhg::
Instagram Archigram’a Karsi

Giilsah Giileg!

ORCID NO: 0000-0002-8041-2018"

1Gazi Universitesi, Mimarlik Fakiiltesi, Mimarlik Baliimi, Ankara, Tirkiye

Bu makalenin amaci, medyanin mimarligin yalnizca temsil edilme bigimini degil ayni
zamanda dUretilme, yeniden dUretilme ve tlketilme bicimini de degistirdigini
tartismaktir.  Makalenin  medya ve mimarlik arasindaki degisken iliskiye
odaklanirken bu tartismayi Instagram ve Archigram Uzerinden yurGtiyor olmasi
giincelligini ve 6zgiin degerini ortaya koymaktadir. Bilgi ve iletisim teknolojileri ile
bilgisayar teknolojilerinde yasanan gelismelerle birlikte medya daha cok dijital
medya ve sosyal medya olarak adlandirilan alana dogru kaymistir. Boylece medya
yeni bir alanda kendisini yeniden Gretmeye baslamistir. Ayrica mimarligin da yeni
bir begeni anlayisiyla yeniden Uretilmesini saglamistir. Buglin medyada paylasilan
ve begeni alan imgelerin bombardimani ve 6zellikle Instagram gibi sosyal medya
platformlarinda strekli bir akis halinde olmasi, mimarligin bir imge tretimi olarak
gorilmesine yol agmistir. Makalede mimarlik Gretiminin degisimi Instagram (basili
olmayan) ve Archigram (basili olan) gibi iki farkli temsil ortami Uzerinden ele
alinmis; dénemleri ve mimarligl temsil etme bigimleri birbirinden farkli olsa da bu
ortamlarin mimarlik olmadan mimarlik anlayisini érnekledigi tartisiimistir. Cinku
her ikisi de binalarin kendisinin degil onun yerine tasarim fikirlerinin ve imgelerinin
Uretildigi ortamlardir. Instagram, Archigram’a alternatif olarak ortaya ¢itkmamistir;
ancak Instagram da Archigram gibi mimarlik ortamina metnin ya da nesnenin degil
imgenin hakim olmasini saglamistir. Medya slrekli olarak degisiyor olsa da
mimarhgin kendisini hala medya araciligiyla temsil ettigi ve yeniden Urettigi
anlasilmaktadir. Bu ylzden mimarligin  gercekligini  sorgulayabilmek ve
anlayabilmek icin medyanin &nceliklerini, begeni dizeyini, degiskenlerini ve
gercekligi yeniden tretme bigimini anlayabilmek buylk 6nem tasimaktadir.

Anahtar Kelimeler: Archigram, Instagram, Medya Mimarligi, Sosyal Medya, Sosyal
Medya Mimarligi
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1. INTRODUCTION

The paper's research question is, what does "architecture without
architecture" mean, and how does it relate to "media architecture"?
Media and architecture have always been closely related, but in recent
years, they have become so intertwined that the boundaries between
them have become blurred. This has led to the emergence of the term
"media architecture." Various exhibitions, discussions, and seminars
have been organized to explore the ever-changing relationship
between media and architecture in the new 21st-century landscape,
which seems to be characterized by digital revolutions. These
organizations emphasize integrating digital media systems, particularly
in building exteriors. Accordingly, they offer a technical and
technological understanding of media architecture. However, media
architecture also refers to integrating media technologies into
architectural theory and practice, resulting in buildings designed and
published as images in printed and non-printed media.

The paper relates "media architecture" to "architecture without
architecture" because both terms refer to the possibility of
architectural practice without building a physical structure. It discusses
the term "architecture without architecture," which describes the
process of creating an image rather than an object. In this way,
architecture becomes image-making. This term is famously used by
Rudofsky as the curator of the MoMA exhibition Architecture Without
Architects (1964), in which he attempts to convey a new understanding
of architecture. This understanding moves away from modern trends
and focuses on architecture's origins and influences. The exhibition
presents primitive examples that anticipate heavy technology and
models that address practical problems with great ingenuity. It shows
his support for the idea that the intuition and knowledge of anonymous
builders form the main inspiration for industrial man (Martinez Matos,
2022). So, "architecture without architecture" is about building
anonymously. For Rudofsky, anonymous buildings and building
techniques by anonymous practitioners exemplify “architecture
without architecture” throughout history (Rudofsky, 1964). While this
is a reliable definition when discussing the term “architecture without
architecture”, the paper explores this term alongside its other
meanings, which reveal the embodied aspects of digital media in
producing architectural objects and images. This means that people
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with the ability and access to new digital media tools and technologies
can create architectural images, even if they are not architects,
designers, or professionals. It broadens the terminological and
technological limits of "architecture without architecture" beyond
traditional, anonymous structures to include non-traditional,
anonymous images.

Today, it is easier than ever to create architectural images thanks to the
adoption of artificial intelligence as a tool for image-making. Digital and
social media promote these images, allowing people to publish and
share them with others in a matter of seconds. In this respect, the
paper establishes a relationship between the terms “architecture
without architecture” and “media architecture.” The paper relies on
Sadler's discussion of "architecture without architecture" since he
discusses this term in relation to Archigram's "paper architecture,"
which prioritizes images over objects in architecture during the 1960s
and 70s (Sadler, 2005). Nowadays, images are mostly produced,
consumed, and reproduced in digital and social media, particularly on
Instagram, in the field of architecture. The paper discusses this as a
paradigm shift from "paper architecture" to "screen architecture" by
comparing Instagram and Archigram, both of which function as
mediums for sharing images. It reveals these mediums' characteristics
and highlights that, despite their different media tools and
technologies, they demonstrate that architecture is a form of media
construction and achieves this by constructing images.

In this context, the paper focuses on Instagram and Archigram as
“media architecture”. The aim of the paper is to argue that media is not
only changing the way architecture is represented, but also the way it
is produced, reproduced and consumed. The paper's originality lies in
its discussion of Instagram and Archigram, revealing the evolving
relationship between media and architecture. Furthermore, the paper
emphasizes that, despite belonging to different times and cultures,
Instagram and Archigram exemplify "architecture without architecture"
by highlighting images in architectural representation. For example,
Archigram magazines represent utopian designs beyond time, and
these designs mostly remain as futuristic and fantastic images in the
1960s and 70s. We encounter even more architectural images (utopian
or not) due to the expanding media platforms in the 2010s and 20s.
Media today is not restricted to printed media such as newspapers,

4
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magazines, catalogues, journals, etc. It is expanding into non-printed
mediums such as digital media and social media. In social media, there
is a bombardment of architectural images. The constant flow of images
on social media platforms, such as Instagram, leads to architecture
being seen and understood as an image production.

The paper argues that there are surprising similarities between
Instagram and Archigram, as both are the mediums prioritizing images
over text and objects. The members of the Archigram group publish
architectural images in the Archigram magazines, and these are not
images of architectural objects built on a real site. This is why the
practice of Archigram is known as "paper architecture". Today, images
of architectural objects, whether built or not, are more likely to be
shared on Instagram. We see and experience these images on the
screens of our phones, tablets, and computers. The paper describes this
phenomenon as "screen architecture."

The methodology of the paper is to compare the terminological and
technological framework of Instagram and Archigram by highlighting
that both define a medium for sharing information about architecture,
even though the former is a non-printed medium associated with
“screen architecture” and the latter is a printed medium described as
“paper architecture” (See Table 1). Nevertheless, it is surprising that the
terms "Instagram" and "Archigram" are very similar. Instagram is a

combination of "instant photography" and "telegram," a method of
sending text and photographs to others. The term "Archigram" is a
combination of "architecture" and "telegram," meaning architecture is
also a means of communication. However, advances in information and
communication technology are radically changing the way architecture

is communicated, and vice versa.

The paper does not claim that Instagram is an alternative to Archigram
as a medium for communicating and representing images. Archigram is
a magazine published specifically to share architectural ideas and
images designed by the members of the Archigram group, such as Peter
Cook and Ron Herron, in the 1960s and 70s. Instagram, on the other
hand, is a medium that is not specifically created to share or publish
architectural images, but rather to foster social relationships between
people in the 2010s. We see that Instagram is becoming a platform for
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promoting architectural images, especially those designed by famous
architects of the 2020s.

The medium is the massage, as Mcluhan suggests (Mcluhan, 2006).
When the medium is Archigram, we are confronted with architectural
drawings, illustrations and collages. With these materials, Archigram
magazines give us the message of an architecture of fantastic buildings
and cities. When the medium is Instagram, we are often exposed to
architectural photographs and renderings. With these renderings, the
Instagram posts give us the message of an architecture of not always
fantastic, but fetishistic buildings. Yet both remind us that architecture
is not just about buildings, but also about images of buildings. It is an
important part of the practice of architecture; “image-making”. As the
paper argues, Instagram and Archigram are the mediums that lead to
images being seen not as virtual but as real constructions in
architecture. Advances in computer technology and media, and more
recently in artificial intelligence, make images look even more real. As
a result, the medium through which architectural images are
represented is constantly changing. The paper focuses on this change
by comparing Instagram, a social media platform, and Archigram, a
printed medium, revealing that they both refer to "architecture without
architecture."

2. ARCHITECTURE WITHOUT ARCHITECTURE

The term "architecture without architecture" is derived from Sadler's
seminal work about the practice of Archigram, which is actualized itself
not on the construction site but on paper. He describes the practice of
Archigram as “architecture without architecture” because the
members of this group construct ideas and images rather than objects,
and they disseminate images, which illustrate the present and future
dynamics of architecture, through the Archigram magazines of the
1960s and 70s (Sadler, 2005). The paper argues that “architecture
without architecture” is a relevant term also to describe the status of
architecture in the 2010s and 20s. It is precisely because of today's
advanced computer technology, not only in the practice of
architecture, but also in the perception and communication of
architecture, that “the object” is mainly replaced by “the image”.

It is a fact that architecture is not limited to buildings. It also involves
the images of buildings. The images are a means of communication
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between city, architecture and people. But when architecture is
reduced to images, it becomes a flattened practice. Nevertheless,
architecture relies on the recognition of a mass of famous pictures, as
Rattenbury explains. Sometimes these pictures are more iconically
famous and even more satisfyingly architectural than the buildings.
They are indeed iconic, not only as a picture of architecture, but of
architecture itself. Images (or pictures, as Rattenbury calls them) are
media constructions that allow buildings to exist even when they are
not constructed (Rattenbury et al., 2002). Moreover, images allow
constructed buildings to continue to exist even after they have been
damaged or demolished.

Architecture has a virtual existence due to its images. With the
advancements in the communication tools and technologies of the
20th century, images are produced, reproduced and consumed
through newspapers, magazines, journals, exhibitions, catalogues and
advertisements. As Colomina discusses, the advent of photography has
expanded the audience for architecture enormously. The audience is
not only the user, but also the tourist in front of a building, the reader
of a magazine, the viewer of an exhibition, etc., who sees the building
(or the image of the building), gives it meaning, and consumes it
(Colomina, 2002).

Throughout the 20th century, architectural photography is largely
confined to the printed media. In the 21st century, however, and
particularly in the 2010s and 20s, it is being (re)produced and
consumed by masses of people who are not necessarily professionals,
but who use computers, tablets, phones and other technological
devices, through the proliferation of non-print media, namely digital
and social media. Social media, as an accessible platform for everyone,
leads images to be published and shared instantly around the world.
Drawings, collages and illustrations in printed media, such as Archigram
magazines, are still used as virtual images for communication, but today
new virtual images made of pixels and posts in non-printed media, such
as Instagram, are more relevant for communication in architecture.

The changing relationships between media and architecture offer new
ways of communication between buildings, cities and people. So much
so that we are now talking about “media architecture” to indicate that
media is embedded in the practice of architecture. Archigram and
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Instagram are both media platforms; however, Archigram magazines
are published specifically for the dissemination of architectural images,
while Instagram is used as a platform more for socialization. The paper
does not discuss Instagram as an alternative to Archigram. Instead, it
discusses the characteristics of these mediums that represent
architectural productions. The paper emphasizes that Archigram is a
printed magazine, and Instagram is a non-printed social platform.
Despite their differences in meaning and media tools and technologies,
both platforms exemplify their own time and culture. Both of these
platforms are discussed in the paper as “architecture without
architecture”, as they define a medium that prioritizes “the image” over
“the object”, whether printed or non-printed.

3. MEDIA ARCHITECTURE

“Media architecture” is a relatively new term that emerged in the
2000s. The relationship between “media” and “architecture” is not just
about building things, but also about shaping, discussing and rewriting
intellectual practices in the digital world. Moreover, media leads an
interdisciplinary approach to be adopted in the disciplinary field of
architecture (Lindsay et al.,, 2025). However, the term “media
architecture” is mostly used to refer to facades, applications, social
media, screens, projections and responsive environments. Through
these communication tools and technologies, Junte suggests that
media architecture is shaping our cities. Yet it is beyond designing
buildings and cities, it is also a way of imagining our lives (Junte, 2021).

Wiethoff and HuBmann also suggest that media architecture is a new
term that means using information as a construction material such as
glass, wood, or concrete in the built environment. Due to media
architecture, we can access information through screens and other
technologies in cities without using personal devices. So, media
architecture is about making information accessible to everyone in a
public location (Wiethoff & HuBmann, 2017).

Fischer and Hornecker define media architecture as the construction of
a media facade as an interface between the building and the city. Since
contemporary architecture communicates with the city and its
inhabitants through screens, they associate media architecture with
screen culture (Fischer & Hornecker, 2017). Media enables buildings to
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be interactive forms of information and communication. In other
words, buildings communicate with people through screens and other
media technologies. This recalls Virilio's theory of the aesthetics of
disappearance, as the screen replaces space, or space hides behind the
screen and disappears. According to Virilio, media architecture refers
to buildings with facades made entirely of screens. The screens that
display images become the walls of buildings. Real space is therefore
replaced by virtual space in architecture. These transformations of
space make architecture disappear (Virilio & Ruby, 1993).

We perceive not only architecture but the world through screens, or
the ephemerality of the images on these screens. As Mcluhan says,
media changes the way we perceive the world (Mcluhan, 2006). Media
changes our everyday routines, desires, behaviors, clothing, buildings,
cities, and so on (Junte, 2021). Architecture is also changing and
evolving with the media, not because its primary purpose of building
shelter for people is changing, but because the media changes the ways
of communicating with people and the built environment. As Tovar
states, keeping up with the world of architecture, seeking inspiration,
discovering new processes or materials, require hours of searching
through magazines, talking to colleagues, and traveling. But with the
improvements in transportation infrastructure, technology, and the
advent of the Internet, the world is becoming more connected and
everything is accelerated. This allows for the emergence of new terms
such as “Instagrammable” and “Instagram friendly” design, which refer
to a new architecture, especially for audiences who experience
buildings not in the built environment, but in a new environment such
as social media platforms (Tovar, 2025). These platforms allow users to
connect, share and engage in various ways at accelerated speeds and
scopes. The possibilities afforded by social media have a significant
import for architectural practice as well as for the political
communication of spatial imaginings of the future (Alaily-Mattar &
Jones, 2025).

Social media platforms, particularly Instagram, have emerged as
powerful mediators between individuals and their built environments,
reshaping not only spatial perceptions but also temporal interactions
with architecture. Since its launch in 2010, Instagram has attracted over
1 billion active users, who share more than 100 million photos and
videos daily. Its visually driven interface, featuring posts, accounts,
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filters, hashtags and stories, makes it a prominent tool for visual
storytelling and social interaction. Instagram not only redefines the
presentation of architecture but also transforms the way users
experience, interpret and contextualize architectural spaces across
different times and places. Architects are increasingly designing with
Instagram in mind, creating “Instagrammable” moments that capture
attention and drive engagement. Digital representations on Instagram
can create familiarity with spaces users have never physically visited,
influencing expectations and interpretations while disconnecting them
from the temporal narratives of these spaces. The platform’s emphasis
on visual content often leads to a disembodied experience, where
multisensory aspects of architecture, such as the play of light
throughout the day or the aging of materials, are overlooked (Wagiri et
al., 2024). Hence, social media platforms, Instagram in particular, lead
us to see and understand architecture as a practice that creates
amazing images.

On the other hand, Pallasmaa reminds that the task of architecture is
not to shock, to amaze or to entertain, but to give us a foothold in the
realm of the real (Pallasmaa, 2011). Nevertheless, architecture today
seems to create amazing and shocking images that are detached from
reality. We are constantly exposed to these images through digital and
social media, and the shocking effect of the images reinforces the state
of distraction (Beasley, 2015). According to Benjamin's theory, buildings
are truly experienced in a state of distraction, not in a tourist-like state
of concentration. Benjamin defines distraction as a condition that
governs the everyday experience of architecture. But concentration
leads to seeing buildings only as objects separated from everyday life.
In this regard, he says: “Buildings are appropriated in a twofold manner:
by use and by perception, or rather, by touch and sight. Such
appropriation cannot be understood in terms of the attentive
concentration of a tourist in front of a famous building.” (Benjamin,
1999).

Yet concentration is usually seen as a positive condition and distraction
is seen as a negative condition. This dichotomy is still relevant today, as
the term distraction is used negatively to describe the state of people
when they experience architecture or other forms of art such as film
and photography in a distracted condition (Beasley, 2015). Today, we
are in a constant state of distraction due to the bombardment of
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images on the screens of our computers, phones or other smart
devices. It is the new media that makes us the distracted people of the
new century. Manovich defines new media as the Internet, websites,
computer multimedia and virtual reality (Manovich, 2001). We are all
distracted by these new media tools and technologies. But distraction
here does not have the same meaning with the term described in
Benjamin's theory. In the 21st century, distraction paradoxically has the
meaning of concentration in that theory, which refers to a tourist gaze
and experimentation. We usually experience architecture as tourists,
taking pictures in front of buildings and posting them on social media
to create memories.

It seems that Instagram, as one of the most commonly used social
media platforms, has the ideal of creating a picture-perfect society
(Fiocco & Pistone, 2020). People use this platform not only to show
their lives, but also to advertise things, goods, other people, their work,
experiences, environments and so on. People's tendency to share,
advertise, use and consume almost everything in their daily lives is
changing the way we experience architecture, in that the architectural
object (building, space, structure, etc.) seems to be replaced by the
architectural image. Rather than experiencing “the object”, we now
experience “the image of the object”. We see and use the image to
experience space, to share it with our colleagues, friends and other
people, and finally to consume it without actually seeing it. This is why
we call it “media architecture”, to refer to the new reality of buildings
and spaces that do not even need to be built to be experienced. Our
memories of built environments are created by the images of those
environments that are shared in the media.

As the paper discusses, Instagram and Archigram define their own
specific environments, disseminating architectural ideas and images to
the world through screen, that is, posts, renderings, photographs, and
through paper, that is, drawings, illustrations, collages. Instagram is an
interactive, but of course not an alternative platform to Archigram for
sharing and disseminating architectural images. As with Archigram
magazines, Instagram also allows images to be seen as real practices,
reminding us that architecture is the practice of “image-making”. The
paper discusses Instagram and Archigram as “media architecture”
because they show us that media is not only a platform for
representing, but also for producing, reproducing and consuming
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images in architecture. Furthermore, both share images through their
specific printed (Archigram) and non-printed (Instagram) platforms to
be consumed by masses of people. Consumption is the key to these
platforms, both of which serve popular images for popular culture.
However, Instagram and Archigram do not use the same tools and
technologies, nor do they have the same architectural language. It is
therefore important to understand both the differences and the
similarities between them in the ever-changing atmosphere of
architecture.

4. ARCHIGRAM AND ARCHITECTURE

Archigram is a London-based architectural magazine that appeared
irregularly in 9 issues between 1961 and 1970. It is also known as the
famous group of avant-garde architects such as Peter Cook, David
Greene, Cedric Price and Ron Herron (Sadler, 2005). As Banham notes,
Archigramis in the image business, and they are blessed with the power
to create some of the most compelling images of their time (Banham,
1965). They sweep away the differences between buildings and media
constructions, or in other words, the real and the virtual. This is why
Gannon suggests that Archigram's drawings are more real than images
of virtual buildings (Gannon, 2008).

For Archigram, image is the real construction (Sadler, 2005). They are
interested in designing the images of plug-ins, geodesics, plastics and
inflatables for the world of the 1960s and 70s, which is in a constant
state of flux (Steiner, 2009). According to Rattenbury, these iconic and
fantastic pictures suggest a new way of looking at the world, as in the
picture of The Walking City, the colored version in the desert. These
pictures, or images, designed by Archigram do not depict a static world
but a dynamic one with objects of popular culture such as electronics,
advertising, vehicles, clothes, etc. (Rattenbury et al., 2002).

The images published in the Archigram magazines represent the shift
from high to low (or popular) culture in the post-war world. As such,
the members of the Archigram group plug telephones, refrigerators,
washing machines, scooters and automobiles in houses. These images
inform us about the new era of architecture, where speed, technology,
dynamism and movement define everyday life, and where users
become consumers. Archigram magazines illustrate the new images of
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a new lifestyle by designing images as if they were architectural
advertisements (Sadler, 2005).

Architectural magazines not only document the architectural
movements of a particular period but also reflect how these
movements are perceived and evaluated by society. Magazines play a
vital role in promoting, criticizing, and preserving a particular
architectural style or project in the public memory, thus ensuring that
these structures have a longer-lasting place in the social memory. In
this context, newspapers and periodicals significantly impact the
history of architecture and that the buildings designed by architects are
considered physical entities and phenomena reconstructed in the
media and social memory (Irapoglu et. al., 2025).

Archigram magazines are among the publications that has a special
place in the social, spatial and cultural history of architecture. Glneri
states that Archigram magazines are the medium for understanding
architecture not only as an architectural, but also as a cultural practice
(GUneri, 2019). The Archigram group uses an ironic and caricaturistic
language in the magazine to represent the changing nature of culture,
cities and architecture (Glneri, 2020). This language reflects a cultural
shift from production to consumption and communication (Steiner,
2009). One of the main roles of architecture is to communicate with
people, the city and the built environment. It is also the role of the
media to create communication between people and architecture. This
is the common ground between media and architecture in that they
communicate with people. The medium used for communication may
vary, but the fact is that Archigram magazine is a popular medium that
disseminates utopian architectural ideas and images to an international
audience, mostly through drawings and illustrations.

Whether these images are defined as iconic, fantastic, ironic,
caricaturistic or utopic, Archigram designs cities and buildings to be
presented on paper, not to be built on the ground. However, they
design the most memorable and remarkable images of the 1960s
(Sadler, 2005). These are the blueprints of the utopian images of
architecture. Archigram’s utopian images define a new terrain in
architecture, in which information and communication become a new
material with the power to reshape social arrangements, in which city
becomes a continuous construction site in the most literal sense, in
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which things and people vibrate and oscillate around the globe in an
ecstatic consumption of energy. When we see architecture as a means
of communication, we understand that the built form is only one form
of expression. So, Archigram is also a form of expression through which
communication between architecture and people is built. Archigram
creates images rather than objects to communicate with people about
the present and the future of architecture. Through these images,
Archigram shows that there is no difference between architecture and
communication. The dominant culture is American culture in the post-
war world. Archigram thus uses the images of American popular culture
to highlight consumerism and Americanism in the world of
architecture. Nonetheless, the last issues of Archigram point out to the
fact that that printed media alone is insufficient for conveying
architectural messages to people. So, the members of the Archigram
group think that they need to find new ways of creating communication
between architecture and people (Steiner, 2009).

With advances in information and communication technology and
media, it seems that architecture today has various ways of
communicating with people. In particular, social media allows new
architectural ideas, messages, trends and images to be shared instantly
with people around the world. The new ways of sharing and
communicating are mostly achieved through screens, not paper.
Architecture is therefore experienced through screens and images. The
virtual world of images becomes the medium for seeing and
experiencing the real world. So, today, we need to understand
architecture not just as a building or a material fact, but as “an image
effect” created through the media.

5. INSTAGRAM AND ARCHITECTURE

Instagram is one of the most commonly used media platforms
established in 2010, and now it has millions of active users all around
the world. It is used also as a platform for representing architectural
works, architects, designers, cities and buildings in the world. As
Wilkinson notes, buildings are mostly photographed with smartphones,
and their most photogenic images, with few clues about their internal
or external relationships, are instantly shared with the world on social
media. It becomes difficult to criticize these buildings in terms of their
spaces or contextual relationships. When architectural criticism is
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stripped of actual users, spaces, and context in general, it is reduced to
“like” or “dislike” on social media, by commenting only on the external
views of buildings (Wilkinson, 2015). Social media users see and
experience famous buildings through their famous photographs, which
are repeatedly published and shared on social media. These
photographs begin to define iconic images of buildings that are
recognizable to everyone, whether or not they are involved in the
profession of architecture.

The photogenic and photorealistic images of buildings published on
social media lead people to perceive them as if they were built. So, it
almost becomes irrelevant for today’s architecture whether it is built or
not. Because the computer-generated images of buildings look like
photographs of buildings that we think are actually built. Furthermore,
these images look more real than the buildings themselves. Social
media, particularly Instagram, is the medium through which realistic
images are instantly shared with masses of people. It changes the ways
of seeing, perceiving and experiencing architecture. It creates instant
communication between architecture and people, but this way of
communicating blurs the boundaries between “the real” and “the
virtual”.

In this regard, Goffi states that we often cannot be sure whether we are
looking at a real image, for example a photograph or a drawing of a
building. Computer-generated drawings and renderings usually look
like photorealistic images (Goffi, 2007). But, as Grillner suggests,
architectural photography captures the object, whereas architectural
drawing captures the material fact, such as the exact location of the
wall or the extension of the floor (Grillner, 2007).

Architectural photography paves the way for buildings to be seen as
images rather than objects. Social media promotes this way of seeing,
as it prioritizes images over objects. This reminds Archigram’s approach
to architecture, through which the members of the Archigram group
design images rather than objects to represent their visionary
architectural projects. Instagram’s approach is slightly different in that
it results in architectural objects being reduced to images in such a way
that images begin to represent themselves apart from the objects.
Images have their own reality, as they do not need to represent objects.
They can even be more real than objects.
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Pallasmaa emphasizes that buildings are often seen as objects that are
not embedded in a physical, social and cultural context. This way of
seeing leads them to be perceived only as aesthetic objects or images.
There is a tendency in contemporary architecture to see buildings as
seductive images. But buildings cannot be reduced to images as they
are repositories of our daily lives, memories and sensual experiences
(Pallasmaa, 2011).

Nevertheless, social media allows images of buildings to become even
more seductive than the buildings themselves. We usually sense and
experience architecture through images, not buildings or objects in
bodily presence. We are constantly exposed to popular images of
popular buildings on Instagram. Whether we visit these buildings or
not, their images become recognizable to us. When we have the
opportunity to visit them, we try to take the most photogenic picture
to document it on our social media accounts. It is the new “popular
culture” of our time. We tend to experience buildings through their
images, even when we see these buildings in their own location.
Architects therefore prioritize designing the most photogenic buildings
for today’s “screen culture”. So, it is the new tendency of architects to
create an image effect on social media, which is likely to result in their
buildings being shared and experienced by masses of people, making
them a trending topic.

In fact, architects have always tended to design photogenic buildings,
butitis probably only in the 21st century that this has been emphasized
as a priority of architecture. This is why contemporary architects design
buildings as if only their facades and exteriors are worth experiencing.
As a result, the built environment is flattened and turned into a giant
selfie stage (Fiocco & Pistone, 2020). As Kushner explains, taking a selfie
in front of a building carries weight. It carries a different kind of weight
than seeing a building or reading about a building in an architectural
magazine. It has become a part of our personal history. It becomes a
place that people want to visit, that they want to see with their own
eyes, and most importantly, it becomes a visual story that can be shared
on social media (Kushner, 2015).

Thus, a new term emerges: "Instagrammability." This term is not only
about making something photogenic, but also about creating a scene

16

JCoDe | Vol 7 No 1 | March 2026 | Generative Design Across Scales | Glleg, G.



17

where people can place themselves to be photographed.
Instagrammability is becoming part of our vocabulary, and an
important way of thinking and imagining buildings (Wainwright, 2018).
We are accordingly witnessing a substitution between “the object” and

|II

“the image”, and between “the real” and “the virtual”. As Virilio
suggests, it is difficult to believe in the stability of the real, in the fixation
of a visuality that is constantly fleeing. The public space of the building
disappears behind the instability of a public image (Virilio & Ruby,
1993). Today, it becomes possible to reinterpret “instability” as
“instagrammability” when we think of the constant flow of virtual
appearances (and disappearances) of buildings, or rather, images of
buildings on social media, accelerating the processes of production,

reproduction and consumption in architecture.

Fiocco explains that social media is leading to a shift from a functional
understanding of design to a formal and commercial one. This affects
almost all types of design, including architecture and urban planning.
The built environment is becoming a space populated by social media
users, who feel the need to self-document their lives by using these
spaces as backgrounds for their selfies. These are called
“Instagrammable”, or “Instagram-friendly”, spaces in cities. As Fiocco
notes, these spaces are mostly designed with transparent, reflective,
shiny and slippery materials that prioritize “photographability” over
“functionality”. In other words, they are designed to be photogenic for
Instagram (Fiocco & Pistone, 2020).

There is a constant flow of images on social media that we are often
exposed to in our daily lives. Instagram, in particular, leads us to believe
that architecture needs to create stunning images. We see on
Instagram that these images become backgrounds for the selfies of the
social media users. There has always been an interactive relationship
between media and architecture, so much so that media determines
architectural trends, styles and innovations. It is also a means of
communication in architecture. If the media is an Archigram magazine,
architecture communicates with people through paper. But if the
media is Instagram, it is screen that creates communication between
architecture and people. Whether on screen or on paper, Instagram
and Archigram communicate through images and imaginary visions.
Since the media prioritizes "the image" over "the object" as a means of
communication, the paper discusses Instagram and Archigram as
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"media architecture." However, as the paper emphasizes, Instagram
and Archigram have their own specific mediums and conditions.

6. INSTAGRAM VS ARCHIGRAM

Instagram and Archigram, as the mediums for disseminating
architectural ideas and images, belong to different times, as Instagram
is advanced in the 2010s and has had a widespread use in the 2020s,
and Archigram is published in the 1960s and 70s. Despite the
similarities in their names, Insta-gram and Archi-gram, which refer to
information and communication technologies such as the telegram,
these are the mediums of different lifestyles and ideologies.

Archigram appears as a printed magazine at a time when hippies and
anarchists are challenging the status quo. Itis also a time when societies
are confronted with the advance of new technologies. With the impact
of anarchist movements and technological advancements, Archigram
creates a new language that interrogates the differences between high
and low culture in architecture. Accordingly, Archigram magazines
promote a popular culture in between, declaring that architectural
designs need to adapt themselves to the emerging electronic tools and
technologies. Archigram is indeed an ideological magazine that informs
people about the new lifestyles of societies. Although the Archigram
magazine is based in London, it illustrates the American lifestyle, which
is largely established on the consumption culture. In this context, pop
figures, consumption culture, new lifestyle, electronic technologies,
popular culture, Americanization, transportation technologies and
movements are some of the leading terms that define the new
architectural language of Archigram. By using this language, the
members of the Archigram group such as Peter Cook, Ron Herron and
Cedric Price publish texts, drawings, illustrations and collages to share
their projects with the world through the Archigram magazines. It is
through the printed media that these architects disseminate the
images of their projects.

Instagram, on the other hand, is being advanced in a different context,
where buildings are mushrooming in cities and cities are becoming
more crowded and connected spaces in the world. Advances not only
in transportation, but also in information and communication
technologies, and the internet are connecting people all over the world.
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But there is also a growing sense of loneliness and isolation in societies.
This is why Instagram and other social media platforms such as
Facebook, Twitter and LinkedIn are being developed to promote
people's social relationships. Apart from people's need to socialize,
these platforms are also used for professional needs, careers,
networking and advertising. However, it seems that social media is
weakening real social relationships as it separates its users from real life
by trapping them in front of screens. In addition, social media,
particularly Instagram, encourages more and more consumption by
influencing and advertising. On Instagram, we see pictures of new
designs of phones, computers, clothes, houses or cars, and we are
instantly influenced to buy them, even if we do not actually need them
in our daily lives. Instagram is leading the way for consumption culture
to become the dominant culture of the 2010s and 20s. We can say that
Americanization is still dominant in our daily lives. As such, selfies of
people in Starbucks and shopping malls, the popular spaces of
American culture, dominate social media platforms. These images
define the popular spaces of our time on Instagram, as in the pop
figures and images in Archigram.

As the paper argues, Instagram has surprising similarities to Archigram
in that both media platforms promote popular culture and consumer
culture. However, Instagram is a non-printed platform, accessible to
anyone to share and publish, whereas Archigram is a printed platform,
constituted by a group of architects who publish design projects and
imaginary places. In this respect, Instagram is seen as a more
democratic media platform, open to people who are not necessarily
professionals, but who still have opinions about architecture to share.
The users of Instagram share their opinions mainly through images. So,
another similarity between Instagram and Archigram is that they
prioritize images over objects. Whether they are drawings, collages,
renderings or photographs, they are virtual images that represent real
objects, or objects that are imagined to be real. When we see these
images in the Archigram magazines, we know that they are virtual. But
when we see them on Instagram, we often cannot be sure whether
they are real or virtual. Instagram paves the way for blurring the
boundaries between reality and virtuality, but Archigram exposes the
differences between them. We see speculative images in the Archigram
magazines, as the members of Archigram create an alternative reality,
usually by publishing images of utopian buildings and cities in the
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magazines, beyond the technological limits of the time. But, on
Instagram, we are confronted with even more speculative images, or
more accurately, seductive images, apart from their utopian or non-
utopian qualities, as architectural photography, computer technology
and, more recently, artificial intelligence are advancing in ways that
often deceive us about the reality of building renderings and
photographs.

Instagram and Archigram show us that architecture is not limited to real
constructions, that is, buildings or other structures. It is also about
constructing virtual images. Rattenbury, therefore, discusses
architecture as "media constructions" (Rattenbury et al., 2002). Media
provides another construction site for architecture. Instagram is a non-
printed medium that leads to the construction of images on screen, and
Archigram is a printed medium that leads to the construction of images
on paper. So, we can say that the former represents “screen
architecture”, while the latter represents “paper architecture”.
However, both media platforms remind us that architecture is not only
involved in “building”, but also in “image-making”. It is not necessary to
build an architectural design to be real, it is already real when it is
imagined, and its images are represented in media. When these images
are represented on Instagram, we tend to criticize them in terms of
their “Instagrammability”. But when they are represented on
Archigram, we tend to criticize them in terms of their “imaginal
visionary”. We see on Instagram that building images are usually
flattened as the backgrounds for the selfies of people and criticism is
limited to these images; however, criticism of buildings is expected to
cover their social, spatial, functional, and environmental relationships.
Instagram thus defines a new type of criticism that can be considered a
non-critical approach to architecture. On the other hand, Archigram is
a medium that criticizes the existing static architectural language
through designing dynamic images of buildings, spaces and cities for
the magazines. These are not only dynamic, but also utopic images. As
in the Archigram magazines, we also encounter utopic images on
Instagram posts and accounts. But these images are usually photogenic
and not necessarily based on a utopian imaginary. Rather, they are
based on the Instagrammability of spaces and cities (Table 1).
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Table 1: Instagram vs
Archigram (created by the
author).

This table can be improved by
adding new concepts and
images describing Instagram
and Archigram as specific
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Blueprint
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Instagram and Archigram create different meanings in architecture by
using different materials and technologies. The paper discusses these
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differences by comparing the terminological and technological
framework of Instagram and Archigram, such as "screen architecture"

non

versus "paper architecture," "non-printed media" versus "printed

media," "architectural photography" versus "architectural imaginary,"
"Instagram-friendly" versus "imaginal visionary," and "architectural
rendering" versus "architectural drawing" (See Table 1). Nevertheless,
Instagram and Archigram have similar aspects, as well as different
characteristics. For example, they both promote popular culture by
prioritizing images over objects in architecture. These images are

popularized by media environments.

Therefore, the paper focuses on Instagram and Archigram to reveal the
changing relationship between media and architecture. Throughout
the paper, we understand that architecture exists not only on physical
ground, but also on nonphysical ground, namely, media. The merge of
nonphysical media and physical space enhance the state of in-
betweenness regarding dichotomies such as natural-artificial, real-
virtual and material-immaterial in architecture (Basarir & Demir, 2024).
On the other hand, social media provides an emancipatory ground for
architecture, leading us to question the limits of architectural
photography and architectural criticism, which are supposed to be
carried out only by professionals (Glzer, 2020). Nowadays, anyone can
be a photographer or a critic on social media, so much so that we are
now talking about “Insta-architecture”. But it is crucial to be able to
distinguish between media platforms, as in the case of Instagram and
Archigram, because they are the platforms that represent different
realities about our everyday lives, social relationships, cities, spaces,
and buildings.

7. CONCLUSION

Media and architecture have always had close relationships. In that,
media determinates new styles, trends and materials in architecture.
Architectural objects, if they are designed according to the new trends,
are highlighted to such an extent that we are often exposed to images
of these objects in printed and non-printed media. With advances in
information and communication technologies, media is now expanding
into non-printed media such as digital media and social media.
Computer technology supports media to be re-generated in a new
environment known as social media. Accordingly, the relationships
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between media and architecture are changing in such a way that media
also re-generates architecture.

In this context, the paper argues that Instagram, as one of the most
popular social media platforms in the world, paves the way for
architectural images to be flattened through the screens of phones and
computers. It is a new way of generating architectural images in media.
It is instant and interactive, meaning that these images are instantly
shared with people all over the world, and they have the opportunity
to “like” or “dislike” images that they see while browsing among
millions of other images. It is also the new way of criticizing architecture
in the world of the 21st century. Instagram leads us to criticize
architectural objects through their “instant image effects”.

Architectural images published on Instagram do not usually inform us
about the functions or the social, spatial and environmental
relationships of buildings. Nevertheless, we see the exteriors or the
interior images of buildings, and these images allow us to experience
the buildings that they represent. This is why images shared on social
media are beyond “architectural representations”. As the paper
discusses, these are "architectural reproductions"” that create a new
reality, changing the way we see, perceive and experience architecture.

In the architecture of the 21st century, images are sometimes more real
than objects because computers and, more recently, artificial
intelligence technology are used to create photorealistic images. This
reminds Virilio’s famous quote that “architecture will continue to exist,
but in a state of virtual disappearance” (Virilio & Ruby, 1993). Before
the advent of digital media and social media, architecture also
represents itself in a virtual environment. Architectural images,
whether they are photographs or not, are virtual images. For example,
drawings, illustrations and collages published in the Archigram
magazines are the virtual representations of the Archigram projects.
However, the paper argues that Instagram (non-printed) and Archigram
(printed) are different mediums through which different meanings are
created in architecture. While the former (Instagram) blurs the
boundaries between the real and the virtual, the latter (Archigram)
creates the virtual as an alternative to the real.

Media Architecture: Instagram versus Archigram



Despite their differences, the paper discusses the similarities between
Instagram and Archigram in that they both refer to "media
architecture." That means architecture not only represents, but also
realizes itself through media, without constructing buildings. Media
provides an environment for architecture to construct images of
buildings. This is discussed as “architecture without architecture”
throughout the paper. The discussions in the paper will hopefully help
us to see and understand the changing relationship between media and
architecture. Instagram is not an alternative media platform to
Archigram, but both of these platforms show us that images dominate
text and objects in architecture. Although media is changing radically,
architecture still represents and realizes itself in the media. So, it is
crucial to understand the new dynamics and realities of media in order
to understand the new reality of architecture.
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This study combines multi-agent systems and Deleuzian thought with an
interdisciplinary approach, aiming to bring together the explanatory world of the
natural sciences and the world of meanings of the social sciences. The study first
analyzes the conceptual framework of Deleuzian thought and the working
mechanisms of swarm behaviors in multi-agent-based systems. In this context, the
concepts of machine, assemblage, rhizome, and flow, which appear in the
Deleuzian thought system of the twentieth-century French philosophers Gilles
Deleuze and Felix Guattari, were focused on mainly. Subsequently, the
relationships between Deleuzian thought and multi-agent systems are examined
and interpreted through animated representations created using the Java language
in Processing, a graphical programming software. After scrutinizing the
representations created in the study, it was concluded that multi-agent systems
are compatible with this system of thought, as agents themselves are capable of
incorporating the concepts of Deleuzian thought within their working mechanisms.
In this regard, the study concluded that multi-agent systems can be considered as
ontological frameworks, philosophical systems of thought. Here, the study
contributes to social sciences and design research by offering a computationally
grounded lens through which concepts of a thought system can be represented,
observed, and interpreted in action. By demonstrating how multi-agent systems
embody machinic assemblages, emergent flows, and rhizomatic relations, the
study provides a methodological approach that enables philosophical concepts and
contemporary social theories to inform structure and inspire new forms of creative
and analytical inquiry.
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Bu ¢alisma, disiplinler arasi bir durusla fen bilimlerinin agiklamalar diinyasiyla sosyal
bilimlerin anlamlar dinyasini bir araya getirmek amaciyla, ¢oklu-etmen sistemleri
ve Deleuzeyen dusiinceyi birlikte ele almaktadir. Calismada, 6ncelikle Deleuzeyen
dislncenin kavramsal alt yapisi ve coklu-etmen tabanli sistemlerdeki siri
davranislarinin ¢alisma mekanizmalari ¢ézimlenmistir. Bu baglamda, yirminci
yUzyil Fransiz filozoflar Gilles Deleuze ve Felix Guattari'nin Deleuzeyen dislnce
sisteminde yer alan makine (machine), asamblaj (assemblage), rizom veya koksap
(rhizome), akis (flow) kavramlari Gzerinde durulmustur. Ardindan, Deleuzeyen
disince ile coklu etmen sistemleri arasindaki iliskiler, grafik programlama yazilimi
Processing'de Java dili kullanilarak olusturulan hareketli animasyon temsiller
araciligiyla incelenmis ve yorumlanmistir. Calismada olusturulan temsiller
incelendikten sonra, etmenlerin kendilerinin ¢calisma mekanizmalarina Deleuzeyen
disincenin kavramlarini dahil edebildikleri gozlendigi icin, ¢oklu ajan sistemlerinin
bu distince sistemiyle uyumlu oldugu sonucuna varilmistir. Bu baglamda, ¢oklu-
etmen sistemler ontolojik bir cerceve, felsefi bir diisince sistemi olarak ele alinabilir
karakterdedirler. Bu galisma, bir distince sisteminin kavramlarinin eylem igerisinde
temsil edilebilecegi, gdzlemlenebilecegi ve yorumlanabilecegi hesaplamaya dayali
bir bakis acisi sunarak sosyal bilimler ve tasarim arastirmalarina katkida
bulunmaktadir. Calisma, ¢oklu etmenli sistemlerin Deleuzeyen disiincedeki makine
topluluklarini, beliren akislari ve rizomatik iliskileri nasil btnyesinde barindirdigini
ortaya koymaktadir. Bu sayede felsefi kavramlarin ve cagdas sosyal teorilerin
arastirma yapisini sekillendirmesine ve yeni yaratici ile analitik inceleme bigimlerine
ilham vermesine imkan taniyan bir yaklasim sunmaktadir.
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1. INTRODUCTION

While the natural sciences seek to progress through making
explanations focused on causality, the social sciences seek to progress
by creating meanings and understanding human-related matters
(KlGver & Kluver, 2011, pp. 66-75). For example, while there is a singular
explanation for the molecular structure of water (two hydrogen atomes,
one oxygen atom), the meanings water carries with it are subjective,
relative, and numerous. In this regard, Deleuze and Guattari (1994)
argue that the social sciences (particularly philosophy) progress not
through discoveries but through conceptual creations. The value of a
philosophical thought system does not depend on how verifiable or
falsifiable it is.

When we turn our attention to contemporary design fields, we see that
design is often situated at the intersection of social and natural
sciences. Design draws on many different disciplines, such as art,
history, philosophy, physics, chemistry, biology, etc., while
simultaneously existing in both the world of meanings and the world of
explanations. The designer, starting from existing numerous and
subjective concepts, creates new concepts/ideas that contribute to
human life in meaningful and functional ways, while also having to
focus on the inevitable parameters of the physical world—its objective
explanations (e.g., the technical aspects of heat, light, materials, and so
on). The ill-defined nature of design problems, the inability to
adequately explore the solution space and the potential for divergence
to infinity, the simultaneous presence of multiple undefined functions
and requirements, the responsibility for creativity and innovation, etc.,
confront the designer with high levels of uncertainty and complexity
(Maier & Fadel, 2006). To cope with this complexity today, we often see
contemporary design adopting interdisciplinary, innovative, and
generative design approaches inspired by evolutionary studies in
modern biology. In this context, generative design systems enable
complex computational capabilities that support design processes,
paving the way for the consideration of a broader and more complex
solution space (Singh & Gu, 2012). For instance, while trafficin an urban
context involves highly chaotic and dynamic conditions, traffic lights
can be optimized by modelling drivers’ social behaviors as if they were
an ant colony, based on local rules and conditions (see Hoar et al,,
2002). Indeed, by making complex phenomena amenable to analysis
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through simple rules, evolutionary approaches provide us with
decentralized, interactive, and bottom-up  multi-simulation
environments. However, these multi-simulation environments and the
idea of explaining (and perhaps even making sense of) complexity
through simple rules represent an effort to create ideal conditions.
When it comes to humans, society, and individuals, various layers such
as culture, politics, thought structures, and social norms, which we
would particularly expect to encounter, get ignored under these ideal
conditions. For this reason, in simulations of evolutionary approaches
seeking solutions to structural or organizational problems, we
encounter an idealized and sterile environment that models complex
behaviors. So, what if we step outside the conventional norms, focus
on the world of meanings, and open up a discussion about the
simulation environments and existing representation mechanisms
provided by evolutionary approaches? What pertains to human
behavior, society, and the individual belongs more to the world of
meanings than to explanations. From this perspective, this study adopts
an interdisciplinary stance and aims to reveal representational
possibilities offered by evolutionary approaches on an interpretive
level. To do so, the study focuses on the logic behind modeling swarm
behavior in multi-agent systems, a subfield of evolutionary approaches,
along with the Deleuzian thought system. Firstly, the conceptual
structure of Deleuzian thought and the working mechanisms of multi-
agent systems were construed in the study. Then, the reciprocal
relationships between Deleuzian concepts and multi-agent systems
were examined through the representational simulations created in the
Processing environment.

2. MULTI-AGENT SYSTEMS

Encompassing studies focused on swarm intelligence or swarm
behavior, multi-agent systems emerge towards the end of the
twentieth century, as complex generative systems simulated in virtual
environments containing numerous simple autonomous
entities/agents (Singh & Gu, 2012). Preceding the idea of designing
autonomous entities in a computer environment, Italian neuroscientist
Valentino Braitenberg first imagined autonomous, intelligent, and
interacting fictional vehicles together with the rules governing their
movement and communication in his science-fiction book Vehicles:
Experiments in Synthetic Psychology (1984). Inspired by Braitenberg’s
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Figure 1: The behavior rules of
agents in the Boids model

(by the author based on
Reynolds, 1999)

autonomous vehicles, Craig Reynolds simulated the coordinated
movements of bird flocks and fish schools in a three-dimensional virtual
environment in 1986. As shown in Figure 1, the combined behavior of
the agents in Reynolds’ Boids! model and their relationships with each
other within the group are based on three fundamental rules (Reynolds,
1987; 1999):

Separation: Stay a certain distance away from your neighbors.
Alignment: Move at the same speed and direction as your neighbors.
Cohesion: Move toward the average position of your neighbors.
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Reynolds (1999) also examined the individual behaviors of the agents
in detail and listed them as the following: seek and flee; pursue and
evade; wander; arrival; obstacle avoidance; containment; wall
following; path following; and flow field following. He indicates how
artificial life simulations of various living organisms can be created
through combinations of simple agent behaviors, and thus, real-world
problems such as an emergency evacuation of crowds can be
represented and simulated in virtual environments via multi-agent
systems (Reynolds, 1999). In the literature, there are many studies that
continue Reynolds' work by focusing on the expression and
development of algorithms through various combinations of simple
behaviors and boids rules (e.g., Delgado-Mata et al., 2007; Olfati-Saber,
2006). Within the scope of the studies conducted, the main application
areas of multi-agent systems include artificial intelligence, robotics,
computer networks, telecommunication, traffic and transportation,
security, e-commerce, business and information management, medical
fields, manufacturing sector, and the film and gaming industries (Dorri
et al., 2018; Jennings et al., 1998). Today, evolutionary approaches

1 “Boids” is an abbreviation for the phrase “bird-like (bird-oid) objects.”
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inspired by agent-based swarm behaviors are frequently adopted for
the purpose of generating highly efficient approximate solutions in
optimization, design, and engineering problems in fields such as
architectural design (Magdy & Eldaly, 2020), urban studies (Kaynarkaya
& Cagdas, 2020), and even fine arts (Choi & Ahn, 2019).

3. DELEUZIAN THOUGHT SYSTEM

Deleuzian thought, constructed by the twentieth-century French
thinkers Gilles Deleuze and Felix Guattari, is essentially a philosophical
system that emphasizes new ideas, new forms of thought, and the
potential of different perspectives (May, 2005). Deleuze and Guattari
(1994) draw attention to the chaotic nature of reality, arguing that
thought systems introduce impressions of order to enable us to make
sense of this chaotic reality and that objective truth can never be
attained—nor is it necessary. Philosophy has progressed not through
discoveries but through conceptual creations. Although the thinkers of
the past believed that they discovered the objective truth about reality,
each of them actually created different ontological frameworks as
byproducts of completely different cultures and eras. In fact, Deleuze
and Guattari also construct their own thought systems by creating
numerous, varied, and polysemantic concepts (May, 2005).

Building on this epistemological stance, Deleuzian thought can be
situated in close affinity with perspectives emerging from nonlinear
systems and chaos theory, where reality is understood as
fundamentally dynamic, unstable, and resistant to totalizing
explanation (DelLanda, 2002). Here, chaos does not signify randomness
devoid of structure but instead refers to a condition in which order is
provisional, situational, and continuously renegotiated. This point of
view contrasts with classical Euclidean and Hegelian frameworks, which
emphasize linear causality, hierarchical organization, and teleological
resolution. Rather than reconciling difference with synthesis or
equilibrium, Deleuze and Guattari (1994) emphasize becoming,
multiplicity, and transformation as primary ontological conditions. In
this regard, computational systems, such as multi-agent systems, can
be interpreted not as instruments for prediction, control, or
optimization, but as environments in which unstable relations,
emergent tendencies, and nonlinear trajectories unfold. On this basis,
this study focuses on the concepts of machine, assemblage, rhizome,
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Figure 2: The concepts of
Deleuzian thought focused
on during the study

(by the author)

and flow, which explicitly express processes of becoming, relational
organization, and non-hierarchical transformation in Deleuzian thought
(see Figure 2).
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In the first volume of their book Anti-Oedipus: Capitalism and
Schizophrenia (1983), where they discuss the political reality of modern
Western society, Deleuze and Guattari lament how the foregrounding
of the individual subject that emerged with modernity (especially after
Marx and Freud) eliminated new perspectives and led to singular points
of view. In this context, Deleuze and Guattari (1983) move beyond the
thinkers such as Thomas Hobbes, John Locke, and Jean-Jacques
Rousseau in the classical liberal tradition, who always viewed things
through the lens of the individual. Instead, they suggest that we look at
the world through the concept of the machine. In Deleuzian thought,
everything in the chaotic reality of the world is a machine. Machines
are entities with variable desires, inclined to establish connections with
other machines, flexible, fluid, and capable of evolving and adapting—
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they are everything. Individuals are machines; groups, communities,
societies, states, populations, and political movements are also
machines. A machine has no rigid, static goals; it can change its desires
and objectives at will. The machine connects with other machines to
actualize its ideas and momentary desires, and it is generative to the
extent of these connections. Deleuzian thought also opposes Freud’s
association of desire with deprivation in psychoanalysis (Deleuze &
Guattari, 1983). According to them (Deleuze & Guattari, 1983), people
do not desire when they feel a lack of something in their lives. Desire is
a natural process of experience, and at the core of life lies the constant
production of variable desire. Here, desire emerges not as a
transcendental concept buried in the depths of the individual’s
subconscious, but as a social force that drives the connections between
machines. And besides, the machine, in Deleuzian thought, consists of
assemblages. Assemblage corresponds to qualitative and quantitative
arrangements, combinations, and clusters, but it does not denote a
flawless, Hegelian unity created by the mutual fusion of parts. In
Deleuzian though, an assemblage is a fragmented heap whose parts do
not for a unified whole. DelLanda discusses how, even within an
assemblage, the components possess a distinct autonomy, a certain
degree of self-governance, separate from the whole that they form
(2006, p. 253). Here, while machines are composed of assemblies,
assemblies are also composed of machines.

The rhizome is conceptualized in Deleuzian thought in opposition to the
hierarchy-oriented modes of thinking that dominate traditional
structuralist thoughts. According to Deleuze and Guattari (1987), the
representation of the tree, with which classical Western philosophy
identifies itself, is entirely dogmatic, linear, and single-perspective. For
Deleuze and Guattari (1987), the tree is a highly static, rigid, top-down
system with well-defined components, each performing specific
functions. Deleuzian thought, however, deconstructs the tree
representation and views the world through the rhizome concept. The
rhizome is an extremely chaotic and unpredictable root structure in
botany (see Figure 3). Rhizomes do not grow in a single direction like
trees and are not anchored on to the ground. They have no distinct
beginning, end, or middle. At any time, a new root can sprout from any
part of it in a completely different direction, and then other roots from
other parts in other directions. There are roots connecting to these root
networks to each other and other roots connecting to both of these
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Figure 3: Mycelium Rhizome
(Giblett, 2009)

networks to countless other root networks. If a part of the rhizome is
cut off, what remains is still a rhizome. What is left behind is also a
rhizome. Moreover, in Deleuzian thought, everything in the universe
has a rhizomatic structure: ant colonies, ecosystems, different cultures,
urban settlements, thought systems, books, films... Therefore, the
rhizome is a concept that truly represents the entirety of thoughts,
ideas, social movements, and machinic relations (Deleuze & Guattari,
1987).

The concept of flow in Deleuzian thought, similar to the concept of the
machine, aims to bring a new perspective to social theory by focusing
on the fact that everything in the universe is in motion. Deleuze and
Guattari (1987) initially think about the concept of flow in terms of the
transfer of goods, services, and money in the world of economics and
finance and the movement of commodities such as oil, electricity, and
coffee between countries and even cultures (see also Smith, 2012).
Considering the continuity of movement in the universe at different
levels and forms, Deleuze and Guattari (1987) argued that the concept
of flow is actually distinguishable throughout all social reality, alongside
and simultaneously with the concept of machine, assemblage, and
rhizome. In Deleuzian thought, everything is in a state of movement
and flow. It is possible to speak of the flow of everyday life, the flow of
labor, human migration to cities and countries, the migration of animal
herds, traffic flows in cities, socio-cultural currents, the transmission of
genetic information from generation to generation in living beings, and
many other states of flow. According to Deleuze and Guattari (1987), in
order to understand how a society functions, it is necessary to
understand flows, the forces that direct the movement of flows
between different poles, how different flows interact with each other,
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and how flows are shaped and transformed under the influence of
machines’ territorializations. At this point, the rhizomatic nature of flow
and the territorializations arising from the interactions between
machines and flows become apparent. The machine becomes a critical
part of the rhizomatic flow as it establishes connections and creates
territories. Deleuze and Guattari explain this complex process by using
the example of the wasp and the orchid (1987, pp. 10, 12, 293-294).
The reproductive process of two orchids pollinating each other can be
thought of as a flow between orchids. However, a specific type of wasp
plays a very important role in this process. The wasp, which carries the
pollen from one orchid to another, becomes a critical part of the flow.
Here, the wasp has no fixed identity as it defines itself by the
connections it has while carrying the pollen. At that moment, both the
goals, desires, and connections the wasp had a week ago and what it
will do after this pollen-carrying process are completely irrelevant: the
wasp has become deterritorialized. At this point, the wasp is no longer
a fixed subject but a movement, a thing in motion, an action unfolding
within a larger circulation. It has become part of the flow of
reproduction, absorbed into the orchid’s own material and semiotic
trajectory. It has become an extension of the orchid’s reproductive
apparatus. Here, what emerges is a rhizome formed between the
orchid and the wasp, establishing connections with countless roots in
their surroundings, a transient network of connections linking the wasp
and the orchid to the innumerable other forces, bodies, and
environments that condition this encounter.

4. VISUAL REPRESENTATIONS AND THEIR INTERPRETATIONS

After structuring the conceptual framework of the study, general
characteristic features and behavioral mechanisms of the agents were
first examined in relation to concepts from Deleuzian thought, and
visual representations of these relationships were created in the
Processing environment. Afterwards, various multi-agent system
representational simulations based on Craig Reynolds' boids behavior
model were created in Processing, and the correlations between these
representations and Deleuzian thought were discussed. Processing is a
simple graphics programming software mainly built on the Java
programming language, used in the context of visual design and digital
arts, serving as an electronic sketchbook (see Fry & Reas, 2022). The
representations in the study were created by dismantling,
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deconstructing, adding to, removing from, modifying, and combining
fragments of open-source text-based codes that are commonly found
in the public domain.

Across all simulations developed in this study, system behavior emerges
from a decentralized update structure in which agents operate without
global coordination or centralized control. Each agent retains its own
state variables, such as position, velocity, and acceleration, and
changes/updates its motion through an iterative perception-action
loop that runs every frame. At each iteration, agents perceive local
conditions within a finite spatial neighborhood, assess situational
constraints, and compute steering responses, which are then
incorporated into their motion. Collective patterns thus emerge from
the accumulation of locally situated decisions rather than from
predetermined trajectories or externally imposed objectives. Although
the simulations follow a similar architectural logic, different parameter
sets were used to emphasize different conceptual relations between
multi-agent dynamics and Deleuzian thought. These parameters do not
function as variables to be optimized or compared quantitatively;
instead, they structure the conditions under which shifts in
organization, relational structure, and flow can be observed. In this
sense, parameter adjustment is both exploratory and interpretive,
enabling the enactment of concepts such as assemblage, rhizomatic
connectivity, and distributed agency through computational processes.

4.1 Agent Scale

On the scale of agents, the characteristic features of agents correspond
to the features of machines that appear in Deleuzian thought. An
perceives its environment and other agents and decides for itself how
to behave based on the information it acquires (autonomy). Agents
have control over their own desires and actions in their environment;
they can take initiatives (independence). Agents communicate with
each other through their own languages and can organize themselves
by gathering together (sociality). Agents can adapt to changes; they
evolve; and their desires and wishes can change (adaptation). They
respond to their environments behaviorally through their dynamic
desires based on the information they receive from it (responsiveness).
Unless subjected to external intervention, agents are in a state of
constant motion and flow; their movements are flexible and dynamic
(mobility).
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An agent perceives its environment and decides how to behave
according to its own desires based on the information it acquires about
the environment (Figure 4). These behaviors, which it converts into
action by making decisions, cause situational changes in the
environment. These situational changes also alter the information the
agent acquires about the environment. The agent makes new action
decisions by perceiving constantly changing information during the
course of its behavior. In environments where numerous agents are
present at the same time, each agent affects the conditions in the
environment. Therefore, environments with multi-agents embody
highly complex, dynamic, and constantly changing unpredictable multi-
states. Deleuzian machines also respond to variable environmental
conditions with variable behavioral responses in line with variable
desires and wishes, while at the same time changing the environment
itself. Hence, the environmental relationships, actions, and decision-
making processes of agents are the same as those of Deleuzian
machines.

ENVIRONMENT

situation |§ perception

BEHAVIOR . INFORMATION

decision

The way that desires and wishes of agents change directly corresponds
to the production of desire in Deleuzian thought. For agents, desire
does not arise from the lack of something, as in Freudian desire. Desire
is a natural process of the agent’s experience of its environment; it does
not lie in the depths of the unconscious, it constantly changes, and it
directs the agent’s movement. As Deleuzian thought also points out,
desire appears as a force that drives the continuous movements of
machines and their connections with each other. For example, Figure 5
shows the free-body diagram of an agent’s movement toward its
desired target. Here, a steering force (R) arises from the magnitude and

Figure 4: An agent’s relationship

with its environment
(by the author)

40

JCoDe | Vol 7 No 1 | March 2026 | Generative Design Across Scales| Baron, A. M.



41

Figure 5: The movement of an
agent directed toward a target
(by the author)

direction of the difference between the desired velocity vector at the
moment the agent perceives the target and the instantaneous velocity
vector. This steering force leads the agent to follow a parabolic path
and reach the target by slowing down. The desired velocity is calculated
based on the distance between the target and the current position of
the agent and the maximum velocity specified in the simulation.
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The simplified function for the movement of an agent directed toward
a target in Processing then would be as the following:
PVector desiredVelocity=PVector.sub(target, position);
desiredVelocity.setMag(maxVelocity);
PVector steeringForce=PVector.sub(desiredVelocity, velocity);
steeringForce.limit(maxForce);

return steeringForce;

Here, the PVector.sub(x, y) command takes the vector difference
between x and y, while the setMag and limit commands constrain the
scalar magnitudes to the maximum magnitudes (float maxVelocity,
maxForce) predefined in the code so that the motion is observable.
Figures 6 and 7 show snapshots taken from dynamic representations
created based on this algorithm. The representation in Figure 6
simulates simple search and variable target-reaching behavior in
agents. First, 20 random targets are assigned in the virtual
environment, and approximately 500 agents that desire to reach the
target closest to themselves are released into the environment at the
mouse cursor’s location by holding down the right mouse button. At
the beginning of the simulation, the agents move toward their desired
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goals. In the meantime, pressing the spacebar on the keyboard
removes existing targets from the environment and simultaneously
assigns 20 new targets at random locations. Agents do not choose to
remain stationary at the goal they have reached. They also do not move
toward another goal in the direction they are travelling in response to
this change. Instead, they decide new desired targets for themselves.
As in Deleuzian machines, agents reproduce their desires and behave
flexibly when facing changes. Although the agents’ goals are assigned
by the programmer, random or not, while coding the system, the
agents do not have rigid and static goals. They can change their desires

and goals at any time.

Figure 6: Seek and arrive at goal
variations (by the author)

In the representation shown in Figure 7, the avoidance movement of
the agents around static and node-based obstacles has been simulated,
this time including the boid-like behaviors. At the beginning of the
simulation, approximately 2000 agents are randomly released into the
environment. After a while, the system exhibits a form similar to bird
flocks or fish schools, following the Boids model’s rules. In the
simulation, any number of obstacles can be placed at the locations of
the cursors via left-click mouse input. Any agent encountering an
obstacle changes its direction of movement in order to steer away from
the obstacle. If the other agents in the new direction of movement are
not affected by the obstacle, they continue to move in their primary
direction. In this case, the agent that changed its direction of
movement changes its direction again due to the boid rules and
continues to move in harmony with the other agents. When the boid
rules are not included in the system, agents simply move away from the
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Figure 7: Obstacle avoidance
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(by the author)

obstacle and continue moving in this new direction until they encounter
another obstacle. When the boid rules are included in the system,
agents set aside their individualities, just as in Deleuzian thought.
Hence, not only are the agents themselves machines, but the system
itself also acts as a Deleuzian machine. Moreover, the machine is
composed of assemblages, and the components that make up the
assemblage, in other words, the agents, can move from one

assemblage to another.

4.2 System Scale

Following the case of obstacle avoidance, the focus of the study moved
from the agent scale to multi-agent systems following the Boids model.
Figure 8 shows a dynamic and user-interactive multi-agent system
simulation created during the study. On the upper left corner of the
simulation, the basic parameters affecting the boid rules in the
algorithm are indicated via a slider-based user interface. Here, moving
a slider to the right increases the effect of the relevant parameter on
agent behavior, while moving to the left decreases it. The parameters
are, in order, as the following: separation, alignment, cohesion,
maximum velocity, and maximum force. Here, separation refers to the
distance between agents; alignment refers to agents moving at the
same velocity and direction; cohesion refers to the tendency to create
clusters; and maximum velocity and maximum force, as mentioned in
the previous subheading, refer to the limits of the magnitude of the
agents’ movements. By combining various parameters using the slider
interface in this interactive boid-like simulation, plenty of different
representations of multi-agent system behavior can be created. In the

Representation and Interpretation of Multi-Agent Systems through Deleuzian Thought



context of Deleuzian thought, it has been observed that the maximum
force value increases the production of desire, because agents seek
new groups/clusters at higher forces. Additionally, agents can change
the direction of their movement more quickly and move from one
cluster to another more easily at high force values. This ability to easily
change the direction of movement increases the variability of desires
and wishes within the system. Thus, we encounter a highly mobile,
heterogeneous, and dynamic system. The agents are in a constant state
of search, and there are non-hierarchical, flexible relationships
between the clusters that constantly form and disintegrate. This multi-
agent dynamic system contains fragmented agent clusters, and the
agents within these clusters possess autonomy separate from the
whole they form. As in Deleuzian machines, in addition to the variable
relationships and connections between agents, there is also a flexible

and variable structure within the agents themselves.

In the study, the relationship networks between multiple agents were
also examined through the representations created without (Figure 9)
and with (Figure 10) boids rules included. In both cases, the networks
revealed decentralized, horizontal, multi-connected structures that
contained no hierarchies and were heterogenous, flexible, and
dynamic. Here, these networks show identical character to the rhizome
in Deleuzian thought. In other words, rhizomatic relationship networks
always exist independently of boid rules among multiple agents. When
boid behaviors are incorporated into the system, these rhizomatic
relationship networks become more heterogenous as the clustering
emerges. In both systems, relationships get established, then broken,

Figure 8: Interactive Boids model

(by the author)
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Figure 9: Rhizomatic relations
between agents without boid rules
(by the author)

Figure 10: Rhizomatic relations
between agents with boid rules
(by the author)

and re-established, and the networks are fragmented and re-created

continuously.

A multi-agent system is always in a state of motion and flow. Here, as
in the flow concept from the Deleuzian thought, the forces directing
the flow of motion, how different flows interact with each other, and
how the flow is shaped and transformed under the influence of clusters
of agents become significant. Furthermore, the flow of relational
information between agents and the flow of situational information
between agents and environment also reveal that the system’s
behavioral mechanisms embody a flow characteristic. Figure 11 shows
a snapshot of the representation created in the study by focusing on
the flow motion of multiple agents. The flow motion in multi-agent
systems has an inherent temporal dimension. As agents continue their
movements within the system, desires are generated based entirely on
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momentary situations, and forces that direct the action emerge.
Neither the past nor the future has any significance for multi-agent
systems, yet the time in the instantaneous state/situation is far too
multi-layered to be merely the present. The constantly renewing
instantaneous states of the agents in the simulation can be seen on the
left side of Figure 11. Meanwhile, on the right, the layers of traces
generated resulting from the agent’s movement from its inception up
to that moment are visible (Figure 11). Here, agents become a critical
part of the rhizomatic flow as they establish connections and create
clusters. In this process, agents have no fixed identity; they define
themselves through the connections they sustain. Temporally, both the
goals, desires, and connections they had before that moment are
irrelevant, and what they will do after their instantaneous movement
ends is also irrelevant. At this point, the agent has essentially become
absolute movement itself, an action. Hence, for the agent, what is at

stake on the ontological plane is not being, but becoming.

Table 1 brings together the conceptual correspondences revealed
throughout the study by connecting key Deleuzian concepts with multi-
agent system dynamics. The synthesis emphasizes how specific
computational principles generate ontologically resonant behaviors at
both the agent and system levels. Local autonomy is manifested as self-
directed action without centralized control, while dynamic clustering
results in provisional formations that continuously assemble and
disassemble. Distributed relational networks point to non-hierarchical
connectivity, and continuous state updates over time lead to emergent
trajectories characterized by ongoing transformation. In this sense, the

Figure 11: Flow and non-linear

time in multi-agent systems
(by the author)
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simulations serve not as representations of predefined philosophical
concepts, but as diagrammatic and interpretive environments in which
processes of becoming, multiplicity, and relational organization unfold.
The correspondences summarized here therefore operate analytically,
demonstrating how abstract concepts from Deleuzian thought can be
made observable through computational dynamics without being fixed

into prescriptive or static forms.

Deleuzian Computational principle
Concept in multi-agent systems

Observed relational dynamics

Local autonomy and

Self-directed action without

Machine _ . . .
situated decision-making centralized control
Assemblage Dynamic clustering and Provisional formations that
Table 1: Conceptual g reconfiguration continuously form and dissolve
correspondences — - ) : -
between Deleuzian Rhizome Distributed relational Non-hierarchical connectivity
concepts and multi- networks with no privileged origin
agent system dynamics Flow Continuous state update Emergent trajectories and
(by the author) over time ongoing transformation
5. CONCLUSION

47

The study has brought together Deleuzian thought and multi-agent
systems not to claim that one can be reduced to the other, but to
demonstrate how philosophical and computational structures can be
placed in a conceptual alignment. By reading behavioral rules and
system dynamics through the lens of machine, assemblage, rhizome,
and flow concepts from Deleuzian thought, the paper asserted that
multi-agent systems can be treated as more than technical apparatus
for analysis and optimization. They can also be approached as
ontological frameworks through which a philosophy of becoming,
multiplicity, and decentralization can be represented and interpreted
in action. In doing so, the study positions computation not merely as a
tool for generating or evaluating form, but as a mediating framework
through which philosophical and sociological theories become
representable and analytically legible within design-oriented contexts.
In this regard, the simulations developed in the study do not simply
visualize “results” of underlying algorithms. They operate as
experimental diagrammatic spaces in which Deleuzian concepts can be
implemented. On the agent scale, autonomy, decision-making,
responsiveness, and variable desires parallel the machinic qualities that
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are attributed to social, political, and subjective processes in Deleuzian
thought. On the system scale, assemblages and rhizomatic structures
are resonant with the formation and disintegration of clusters, the
absence of a centralized authority, and the continuous reorganization
of relationship networks. Flows of information, motion, and forces
circulate across these scales, indicating becoming rather than being.
Here, the simulations serve as dynamic representations of a thought
system, giving philosophical concepts that are often regarded as purely
abstract an apparent and interactive form.

This approach also challenges the conventional uses of multi-agent
systems in design fields, where they typically serve as instruments for
control, optimization, or problem-solving. Once we interpret these
systems through Deleuzian concepts, they become instruments for
opening up rather than closing down the solution space. Rather than
prioritizing performance metrics or predictive outcomes, the emphasis
shifts toward observed relational dynamics and how relationships
emerge, dissolve, and reorganize over time under varying conditions.
The correlations presented in this study demonstrate that multi-agent
systems can serve as conceptual simulations where designers explore
how collective formations, relations, and tendencies emerge under
various conditions, rather than being mere inspirational metaphors tied
to particular applications. Consequently, generative systems, when
associated with thought systems from social sciences, can offer
designers an opportunity to cultivate analogies that move beyond the
simple mimicry of natural systems and open space for concept-driven,
creative, and critical thinking.

In this respect, multi-agent systems serve as a translational medium
between the explanatory logics of the natural sciences and the
meaning-oriented frameworks of the social sciences, allowing each to
inform and clarify the other through shared operational structures. For
architecture and urban studies, this translational capacity has
implications beyond the use of computational systems as design or
optimization instruments. It suggests a way of approaching spatial,
social, and urban phenomena as relational and processual conditions
instead of as optimizable elements or predictable outcomes. When
multi-agent systems are interpreted as diagrammatic and ontological
frameworks, they enable architectural and urban inquiry into how
collective behavior, spatial organizations, and socio-material relations
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emerge, persist, and transform over time. Such a perspective focuses
on relations in motion and the conditions under which they emerge,
rather than reducing these spatial and social dynamics to deterministic,
optimizable, or predefined models. In doing so, it leaves space for
architectural, urban, and design thinking to remain concerned with
emergence, variation, and transformation.
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This study repositions the concept of tolerance in XR-mediated digital space
production from a narrow technical flexibility to a multi-layered principle of
openness, uncertainty, and generative difference. In contrast to representational,
form-centered, and deterministic design approaches, it advocates an
understanding of space as a continuously emerging field of interaction and process.
Drawing on Deleuze’s concepts of becoming and difference and Parisi’s account of
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interaction in XR. These experiments reveal tolerance as an operative condition on
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generate qualitatively distinct outcomes, transforming unpredictability into
creative potential. The findings demonstrate that tolerance is not a residual setting
but a systemic bandwidth through which digital environments sustain novelty. The
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Bu calisma, XR aracili dijital mekan Uretiminde tolerans kavramini dar bir teknik
esneklikten ¢ok katmanli bir aciklik, belirsizlik ve Uretken fark ilkesi olarak
yeniden konumlandirmaktadir. Temsile, bicim-merkezli ve deterministik
tasarim yaklasimlarina karsl, mekanin strekli ortaya ¢ikan etkilesim ve sireg
alani olarak anlasiimasini savunmaktadir. Deleuze’ln olus ve fark kavramlari ile
Parisi’nin spekuilatif hesaplama yaklasimindan yola ¢ikarak, XR mekani sabit bir
yap! olarak degil; sapmalarin ve kontenjanlarin hata degil Uretkenlik kaynagi
oldugu evrimsel bir topoloji olarak kavramsallastirmaktadir. Deneysel
incelemeler, ajan-temelli sistemler olarak yorumlanan simulasyonlarindan
XR'de sensor tabanli bedensel etkilesime uzanmaktadir. Bu deneyler,
toleransin davranissal, bicimsel ve zamansal duzlemlerde isleyen bir kosul
oldugunu ortaya koymaktadir: klclk parametre kaymalari veya bedensel
varyasyonlar, 6ngorilemezligi yaratici bir potansiyele donustiren niteliksel
olarak farkli ¢iktilar Gretmektedir. Bulgular, toleransin artik ikincil bir ayar degil,
dijital ortamlarin yeniligi sirdirebilmesini saglayan sistemik bir bant genisligi
oldugunu gdstermektedir. Calisma, toleransi mimarlik séylemine eksik kalmis
bir kavramsal halka olarak yeniden dahil ederek katki sunmaktadir: farki
sirdlren, insan ile makine arasinda es-yazarligi mimkin kilan ve XR aracili
tasarimi uyarlanabilir ve slregsel bir mekan Uretim bicimi olarak
konumlandiran ontolojik, algoritmik ve deneyimsel bir ilke olarak
konumlandirir.
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1. INTRODUCTION

Extended Reality (XR)—an umbrella term encompassing Virtual Reality
(VR), Augmented Reality (AR), and Mixed Reality (MR)—has rapidly
evolved as a medium that merges physical and digital environments
into hybrid, immersive experiences. Unlike traditional architectural or
screen-based digital models, XR-mediated spaces are not static
representations but embodied environments that are continuously
reshaped by user interaction, system feedback, and contextual
conditions.

Despite this potential, many XR applications continue to reproduce
physical environments as digital replicas or rely on conventional
representational approaches. Such practices reduce XR to digital
mimicry and overlook its capacity as a computational, process-driven,
and interactive medium. This tendency reveals a methodological gap:
the lack of design frameworks that fully exploit XR’s immersive and
dynamic affordances.

Within computational design, this gap becomes particularly evident in
the treatment of the concept of tolerance. Often reduced to a technical
“margin of error,” tolerance has been framed as a constraint to be
minimized rather than as a productive element of design. Yet in
computational and adaptive systems, tolerance can be reinterpreted as
openness to uncertainty, deviation, and difference—qualities that are
central to the creative potential of XR-mediated environments.

This study therefore aims to reposition tolerance as a central design
principle in XR-based digital space production. By shifting the discussion
from tolerance as a technical parameter to tolerance as a creative and
ontological condition, the paper articulates a conceptual and
methodological framework grounded in agent-based modeling
experiments. In doing so, it demonstrates how tolerance can be
operationalized, visualized, and harnessed as a generative mechanism,
offering new insights for the design of immersive and adaptive XR
environments.
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In summary, the research problem addressed in this article is how
tolerance can be repositioned from a marginal technical setting into a
central creative principle of XR-mediated spatial experiences. To clarify
this conceptual trajectory, Figure 1 visualizes the logical flow of the
study: starting from the emergence of XR technologies and their
current practices, it highlights the methodological gap, the shift in
design logic, and the reframing of tolerance. The cycle then connects
the research aim and methodological choices to the broader
contribution of the work, illustrating how tolerance functions not as a
residual parameter but as the generative core of immersive digital
design.

Building on this framework, the article proceeds in four stages. First, it
outlines the philosophical foundations of XR-based digital space
through concepts of difference, formation, and process. Second, it
examines how tolerance operates within computational models such as
agent-based systems. Third, it presents experimental studies that make
tolerance visible through formal and spatial variations. Finally, it
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discusses how tolerance can be rethought as a creative design tool and
ontological principle in XR-mediated environments.

2. TOLERANCE IN AGENT-BASED SYSTEMS: Algorithmic
Flexibility and Distributed Generation

In XR-mediated digital environments, space can no longer be conceived
as a visual surrogate of the physical world or as a symbolic vessel of
cultural forms. When confined to representation, digital space is
relegated to the circulation of images and the reproduction of
identities, thereby neutralizing its most radical capacity: the generation
of productive difference. By contrast, XR introduces a mode of spatiality
thatis immersive, relational, and processual, continuously reconfigured
through embodied interaction, system feedback, and environmental
contingencies. Within this horizon, tolerance must be redefined: no
longer a narrow margin of technical error, it emerges as an ontological
openness, the very condition through which deviation, uncertainty, and
indeterminacy become productive forces rather than disruptive
anomalies.

The difficulty of articulating such a shift lies in the long philosophical
dominance of representational thought. From Plato’s metaphysics of
Ideas and Aristotle’s logic of form and substance to Descartes’ cogito,
Kant’s categorical schemata, and Hegel’s dialectical totalities, Western
philosophy has privileged the primacy of identity, resemblance,
analogy, and opposition. Within this regime, difference has been
subordinated to sameness, rendered either as deficiency or deviation.
This lineage is broken decisively with the affirmation of difference in
itself as a generative force of becoming (Deleuze, 1994). Thought, in
this view, is not recognition but production; it does not ask “what is
this?” but “what does this do?” In XR, this reversal is not merely
conceptual but phenomenological: users encounter environments that
do not present pre-coded forms to be recognized but relational systems
of forces to be experienced. Tolerance is precisely the interval that
sustains such openness, ensuring that variability manifests as creation
rather than error.

Deleuze’s concepts of repetition, multiplicity, and the virtual radicalize
this framework. Repetition is never the return of the same but the
inscription of difference in time; each recurrence is singular, irreducible
to identity. Multiplicity designates a field of differences that cannot be
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subsumed into unity. The virtual is a reservoir of potentials whose
actualizations are always partial, contingent, and incomplete. XR
environments instantiate these dynamics directly: each gesture, gaze,
or interaction actualizes different virtual potentials, generating singular
spatial events that resist stabilization. Here, tolerance functions as the
system’s bandwidth, an elastic margin that allows the passage from the
virtual to the actual without predetermination, enabling novelty to
emerge as a systemic condition.

This rethinking extends into spatial ontology. Reality can be understood
as a continuum of folds, where inside and outside endlessly inflect one
another (Deleuze, 1993). Space ceases to be a homogeneous container
and becomes a dynamic topology of curvature and transformation. XR
environments operate within this register: minor parametric
adjustments or behavioral perturbations fold spatial patterns into new
configurations. Tolerance is what carries these folds; it is the threshold
that allows infinitesimal differences to ramify into qualitative
transformations, making instability a productive force rather than a
system breakdown.

Luciana Parisi advances this line of thought into the computational
domain. Algorithms are not inert mechanisms of calculation but
speculative structures oriented toward incalculable possibilities (Parisi,
2013). Her notion of “parametric prehension” casts code as a selective
and affective medium that senses, responds, and transforms in relation
to data. Computation itself thus becomes a plane of becoming,
resonant with the virtual (Deleuze, 1994): each execution condenses
potential into actuality without exhausting it. In XR, such logics are
rendered experiential, as environments mutate in real time according
to the embodied inputs of users. Tolerance here is not error
management but the operational latitude through which micro-
variations in thresholds or parameters generate emergent,
unforeseeable spatialities.

Digital design in this sense is grounded in an open, topological, and
computational aesthetic (Parisi, 2013). Similar ambitions have been
articulated within architectural practice by figures such as Marcos
Novak, Greg Lynn, and Patrik Schumacher. Novak’s notion of liquid
architectures anticipated the idea that digital space should unfold as
fluid, adaptive environments rather than as mimetic reproductions of
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physical structures (Novak, 1991). His work expanded the imagination
of architecture into immersive, cybernetic, and speculative domains,
foregrounding the capacity of the digital to construct entirely new
spatial ontologies. Lynn’s theorization of animate form reframed
architecture as a temporal and process-driven entity, where geometry
is not a fixed container but a continuously transforming material
responsive to forces and contexts (Lynn, 1999). Schumacher’s
discourse on parametricism advanced this trajectory by proposing a
systemic design paradigm in which variation, adaptability, and
correlation between elements replace typological stability as the
organizing logic of space (Schumacher, 2009). In parallel, reflections on
digital tectonics highlighted the need to reconceptualize the structural
and material dimension of architecture under digital conditions (Leach,
Turnbull, & Williams, 2004), while Kolarevic emphasized the integration
of design and manufacturing through algorithmic processes (Kolarevic,
2003), and Menges explored morpho-ecologies in which material
performance and computational logic converge (Menges, 2007).
Collectively, these contributions map the contours of a disciplinary
shift: from architecture as representation and formal stability to
architecture as dynamic, adaptive, and processual production.

Yet a critical tension remains. These contributions extend architectural
thought beyond representation and formalism, but their emphasis
often rests on stylistic novelty, formal proliferation, or aesthetic
paradigms. The underlying question of tolerance—as the active
negotiation of uncertainty and deviation—remains underdeveloped. In
other words, computational design acknowledges emergence but
rarely theorizes the systemic conditions that enable difference to
become productive rather than accidental.

It is precisely here that this study turns toward agent-based systems.
Unlike parametric or geometric frameworks, agent-based modeling
foregrounds uncertainty, relationality, and decentralized decision-
making as its operative logics. By generating difference as an inherent
and irreducible quality, such systems provide a unique lens for
examining tolerance not as a technical constraint but as a generative
condition of spatial production.

As illustrated in Figure 2, the conceptual trajectory of this section
moves from philosophical ontologies of difference, through
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computational mediation and architectural translation, toward the
methodological operationalization of tolerance in agent-based
systems, all within the lived horizon of XR environments. In the
following section, agent-based approaches will therefore be introduced
as the methodological ground for operationalizing tolerance. By moving
from philosophical and theoretical arguments to computational
experiments, the study demonstrates how tolerance can be both
theorized and made visible as a systemic and creative quality of XR-
mediated digital space.
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3. TOLERANCE IN AGENT-BASED SYSTEMS: ALGORITHMIC
FLEXIBILITY AND DISTRIBUTED GENERATION

In XR-mediated digital space production, the design is shaped not
through predetermined forms but through interactive and plural
processes; this causes design thinking to shift from static
representation toward relational interaction, from precision toward
openness, and from control toward emergence. This transformation is
embodied through agent-based systems (Agent-Based Systems, ABS),
which have emerged as an important methodological approach in the
field of computational design. In such systems, tolerance is not a fixed
margin of error but a range that enables the behavioral flexibility and
evolutionary capacity of the system. More importantly, tolerance
becomes the creative principle that allows unpredictable agent
behaviors to produce novel spatial events in XR environments. In this
section, the concept of tolerance will be analyzed through the basic
features of agent-based models; the productive role of tolerance in
distributed, local, and interaction-based space production will be
discussed.

Agent-based systems are defined as decentralized structures that work
on the behaviors of subcomponents and derive the whole from these
local interactions. As defined by Macal and North, each agent is a unit
that can perceive its environment, make decisions, and change its
behavior according to the situation (Macal & North, 2010) . In these
systems, integrity emerges not as a form imposed from above but
through the micro-level relationships that agents establish with each
other and their environments. Therefore, XR-based digital space is not
an object produced by the designer; it is a process of formation
resulting from the interactions of agents. In this process, tolerance
comes into play as an openness that allows the system to differentiate
and restructure rather than disintegrate when these interactions
involve deviation, error, or unpredictability. From a methodological
perspective, this means that system parameters (such as threshold
values, behavioral rules, or probabilistic triggers) need to be explicitly
defined and tested. In the following experimental section, these
parameters will be detailed and visualized through step-by-step
demonstrations to clarify how tolerance operates within the system.
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In this context, tolerance becomes visible both in the way behavioral
rules are defined and in the uncertainty of the agents' reactions to the
environment. For example, an agent's not taking action when it passes
a certain threshold value but showing different behaviors when it
approaches the threshold value increases the tolerance capacity of the
system. This enables the establishment of probabilistic systems based
on openness instead of deterministic structures based on fixed rules.
Thus, tolerance becomes a productive area that triggers behavioral
diversity and differentiation, not a flexibility that only allows for error.

As Eric Bonabeau points out, agent-based modeling allows the system
to operate in a way that is based on heterogeneity and local decisions
(Bonabeau, 2002). This situation offers a radical alternative to the long-
standing top-down modeling practices common in digital modeling
traditions. In traditional modeling approaches, all components of the
system are defined centrally, and each unit is obliged to comply with
this definition. However, in agent-based approaches, the components
(agents) are independent; they shape their behaviors according to the
micro-scale interactions they enter with the environment. Here,
tolerance becomes indispensable for the system to maintain its
decentralized structure: even when the behavior of each agent is not
completely predictable, the system has the capacity to develop new
patterns instead of collapsing.

In agent-based systems, space is not just a background; it is an
interaction surface for agents. Agents are both affected by this
environment and change it by affecting it. This two-way relationship
transcends classical understandings of space and transforms digital
space into a "behavior area". Within this behavior area, tolerance
shapes the dynamics of space depending on how agents read
environmental data, how they react, and what deviations these
reactions may contain. Here, the designer constructs the agent's area
of action, decision mechanism, and interaction protocol, not the form.
Tolerance operates in space between these decisions. In creative
terms, this means that the designer shifts from authoring forms to co-
authoring conditions for emergence. Tolerance provides the necessary
openness for this co-authorship between designer, agent, and user.
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4. EXPERIMENTAL APPLICATIONS: VISIBILITY AND PRODUCTIVE
EFFECTS OF DIGITAL TOLERANCE

Tolerance in XR-mediated digital space production is not only a
technical margin of flexibility but a principle that enables behavioral
diversity and formal differentiation. To explore this, initial experiments
employed a simple metaball algorithm. Although often treated as a
basic modeling tool, metaballs can be read as an agent-based system,
since each metaball acts as an agent generating a field and interacting
locally with others. The focus here was not the final form but the
dynamics of the system.

By varying parameters such as population count, seed, and threshold,
it became clear that tolerance functions as a systemic condition: small
shifts in thresholds produced radically different densities and
connections, revealing that space emerges as a relational field rather
than a predetermined geometry. These experiments established
tolerance as the bandwidth through which uncertainty becomes
generative.

The system used in experimental productions is based on a simulation
in which interactive agents create a certain gravitational field, and
these fields approach each other to form a superficial space. In this
context, the basic inputs of the system were controlled with three
parameters:

e Population Count: Number of agents

o Seed: Random value that determines the initial distribution

e Threshold: Interaction distance between agents, that is,
tolerance range that determines whether the form will merge
or not

To move beyond abstract simulation, the system was extended through
visual analyses and embodied experiments in which the designer
entered the network via sensor data. In this setting, tolerance became
directly perceptible: deviations from bodily movement were absorbed
by the algorithm and transformed into new spatial formations. The
diagrams and video stills thus demonstrate that tolerance operates not
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only technically but also formally and experientially, sustaining novelty
as the core condition of XR-mediated design.

4.1. Visual Analysis: Formal Expansion of Tolerance

As represented visually in the diagram in Figure 3, the presence of a
single agent and a high threshold value caused the system to remain
unsolved without creating any surfaces. This shows that the system
loses its productivity in the absence of tolerance. When the number of
agents is zero or the interaction thresholds are reduced to zero, no
connection can be established between the parts, and the system

remains in the void without producing forms.

As represented visually in the diagram in Figure 4 and Figure 5, it was
observed that with the increase in the population number, the points
surfaced, connected, and formed more holistic structures depending
on the threshold value. The fact that the same number of agents
produced completely different results only when the threshold value
was different confirms that tolerance is a dynamic determinant in the
production of digital space. This variability demonstrates tolerance as a
mechanism of creative differentiation, where the system explores
multiple possible outcomes instead of converging on a single solution.

Figure 3: Left Image:

Population Count: 1, Seed: 0,
Threshold: 1 & Right Image:
Population Count: 0, Seed: 0,

Threshold: 0.
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Figure 4: Left Image:
Population Count: 20, Seed: 0,
Threshold: 0.5. & Right Image:
Population Count: 20, Seed: 0,

Threshold: 0.

Figure 5: Left Image:
Population Count: 20, Seed:
10, Threshold: 0.4. & Right
Image: Population Count: 20,
Seed: 20, Threshold: 0.284.

As represented visually in the diagram in Figure 6 and Figure 7, it is seen

that the system started to produce both denser and more complex
surfaces; the form is no longer only connected but also layered, curved,
and multi-centered. This situation shows that tolerance has the
potential to create not only connection but also topological complexity.
Especially when the threshold value is kept within certain ranges, the
transitions between surfaces become softer and more discontinuous,
while when this value is increased, the boundaries of the space become
sharper, denser, and more organic.
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The diagrams above outline the algorithmic logic of the system,
illustrating how agents interact through thresholds, densities, and
probabilistic rules. Variations in parameters such as population, seed,

and threshold determine whether surfaces merge, remain
disconnected, or evolve into layered and multi-centered topologies.
These visualizations confirm that tolerance is not simply a static
parameter but the condition that governs how differences become
spatially perceptible. Minor shifts in threshold values generate
qualitatively different structures, demonstrating that tolerance
operates as a dynamic determinant in the production of digital space.
In Deleuzian terms, what emerges is not the suppression of error but
the affirmation of difference as a productive force of becoming
(Deleuze, 1994).

Yet the system becomes fully legible only when embodied interaction
is introduced. In the second set of experiments, the designer entered
the system through sensors, effectively becoming one of the agents.
Using the Fologram app, smartphone sensor data (orientation,
movement, and rhythm) was streamed into Grasshopper 3D, where it

Figure 6: Left Image:
Population Count: 20, Seed:
10, Threshold: 0.284. & Right
Image: Population Count: 20,
Seed: 10, Threshold: 0.4.

Figure 7: Left Image:
Population Count: 16, Seed:
10, Threshold: 0.284. & Right
Image: Population Count: 20,
Seed: 20, Threshold: 0.4.
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Figure 8: Sequential
visualization of embodied
interaction within the agent-
based system.

directly modulated agent parameters. Each gesture, shift in orientation,
or variation in cadence altered the interaction thresholds, producing
outcomes that could not be predicted in advance. In this configuration,
tolerance expands beyond technical flexibility into an embodied
principle: it is the bandwidth within which the system absorbs the
unpredictability of human action and transforms it into generative
spatial variation.

: Sequence 1 : Sequence 3

SequenceS : Sequence 6 Sequernce7 Sequence 8

Figure 8 demonstrates this embodied dimension through a sequence
of stills (1-8). As the participant’s body enters the system as an agent,
movement data perturbs the interaction rules, producing visible shifts
in density, curvature, and connectivity. Each sequence reveals how
tolerance mediates between bodily unpredictability and computational
logic: rather than filtering out deviations, the system incorporates
them, transforming gestures into new spatial configurations. These
sequential frames make perceptible how difference itself is repeated—
not identity—so that novelty is sustained across events.

From Control to Contingency: Tolerance as a Generator of Digital Space



This transformation resonates with accounts of computation as
speculative rather than deterministic (Parisi, 2013). Code does not
merely execute fixed instructions but folds external contingencies into
its ongoing operations, opening new potentials. In the XR setting, the
human body’s entrance as an agent exemplifies this logic: tolerance
mediates between the indeterminacy of movement and the
responsiveness of algorithms, converting deviations into new spatial
organizations. The notion of the fold is equally operative here (Deleuze,
1993): each embodied action inflects the system, folding external
gestures into internal variations so that space is constantly rewritten.

As the diagrams and video sequences together illustrate, the system is
not a closed machine but a relational field in which human and
computational agents co-produce outcomes. The density, curvature,
and connectedness of forms shift in real time with embodied input,
making tolerance directly experiential. It is not hidden in the code but
becomes perceptible as the very quality that sustains novelty across
successive events. In this sense, tolerance mediates between
algorithmic rules and lived immersion, ensuring that uncertainty is not
eliminated but harnessed as the driver of creative difference in XR
environments.

4.2. Visual Consideration of Tolerance:
As observed in the images, low threshold values generated sparse and

discontinuous configurations, while high threshold values produced
denser and more cohesive surfaces. This variation demonstrates that
tolerance is operative not only as a functional parameter but also as a
formal determinant in the digital production process. The behavioral
logic of the system directly shapes its spatial articulation: tolerance
does not prescribe how space should appear, but conditions how it
comes into being. Deviations that might conventionally be dismissed as
“errors” instead operate as productive variations, enabling the system
to evolve into new spatial modalities.

The metaball experiment confirms that even the simplest agent-based
simulations disclose the creative potential of tolerance. Spatial novelty
here does not emerge from pre-determined formal intentions but from
the relational protocols of interaction and from the tolerance ranges
inscribed within them. In this sense, tolerance resonates with the
affirmation of difference (Deleuze, 1994) and with the account of
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speculative computation (Parisi, 2013): it is the operative openness that
allows systems to absorb contingency and transform it into generative
spatial complexity.

The results of these experiments thus support an understanding of XR-
based digital environments not as representational projections but as
emergent formations. Tolerance proves to be intrinsic not only to
physical fabrication but also to the very logic of algorithmic production.
Systems that suppress tolerance lapse into determinism, producing
fixed and predictable outcomes; systems that embrace tolerance
remain adaptive, enabling differentiation, transformation, and
deviation. These differences should not be understood merely as
technical artifacts but as aesthetic and ontological potentials that
expand the horizon of what digital space can become.

5. CONCLUSION

This study has repositioned tolerance in XR-mediated digital space
production from a narrow technical margin of error to a multi-layered
principle of openness, uncertainty, and generative difference.
Tolerance was reframed as the condition that affirms discontinuities
and transforms them into productive variations, drawing on concepts
of becoming and difference (Deleuze, 1994) and on the notion of
speculative computation (Parisi, 2013). While architectural discourses
have advanced the field toward dynamism and adaptation (Novak,
1991; Lynn, 1999; Schumacher, 2009; Leach, 2004; Kolarevic, 2003;
Menges, 2007), this study makes explicit that tolerance is the missing
conceptual link that sustains creativity in immersive systems.

Experiments with agent-based modeling demonstrated how small
deviations in thresholds or initial conditions generate qualitatively
distinct spatial outcomes, while embodied interaction experiments
Figure 8 showed how sensor-driven movements directly perturb and
co-shape computational dynamics. Together, these results revealed
tolerance as a principle that mediates between algorithmic rules and
lived immersion, turning unpredictability into creative potential.

In conclusion, tolerance enables XR-mediated digital environments to
move beyond representation and control, establishing them as
adaptive, relational, and processual spaces. Rather than suppressing

From Control to Contingency: Tolerance as a Generator of Digital Space



deviation, tolerant systems embrace difference as the driver of novelty.
In doing so, tolerance emerges not only as a systemic bandwidth but as
the creative principle that enables co-authorship, experimentation, and
continuous invention in XR-based design.
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This article examines how creative agency is constituted within a generative
architectural design process through an insider investigation of a single installation
developed for the International Architecture Biennial 2025. Positioned as a
research-through-design study, it approaches the design process not merely as a
means of producing form, but as a site of knowledge production through which the
shifting relations between architect, algorithm, material, and fabrication
technology can be critically examined. Rather than treating digital systems as
neutral instruments, the study focuses on how design decisions emerged through
ongoing interactions among the architect, a differential growth algorithm,
representational media, and multi-scale 3D printing technologies. The theoretical
framework is informed by three interconnected discussions. First, it draws on
Margaret Boden’s account of creativity, which defines creative work through
novelty, surprise, and value, and distinguishes between combinational,
exploratory, and transformational modes of creativity. Second, it engages literature
on human—computer co-creativity, which challenges singular and human-centered
models of authorship by emphasizing collaborative, symbiotic, and distributed
forms of creative production. Third, it refers to 4E cognition theories, which
understand cognition as embedded, embodied, extended, and enactive, and
therefore as distributed across body, tools, environment, and action rather than
confined to the mind of an individual designer. The study argues that after the
second digital turn, creative agency in architectural design has shifted from a
singular human-centered activity toward a hybrid co-creative agent emerging from
architect—digital environment interaction. In this sense, generative architectural
design should be understood not as a linear application of digital tools, but as an
interactive process through which creative agency is distributed and constituted
across human, digital, and material actors. By documenting this distribution from
within the design process, the article contributes to ongoing discussions on co-
creativity, research-through-design, and the changing role of the architect in
computational practice.
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Bu makale, Gretken bir mimari tasarim strecinde yaratici failligin nasil kuruldugunu,
2025 Uluslararasi Mimarlik Bienali icin gelistirilen tekil bir enstalasyonun iceriden
incelenmesi Uzerinden arastirmaktadir. Calisma, sayisal sistemleri notr araglar
olarak ele almak yerine, tasarim kararlarinin mimar, diferansiyel buylime
algoritmasi ve c¢ok olgekli UG¢ boyutlu baski teknolojileri arasindaki siregen
etkilesimler iginde nasil ortaya ciktigina odaklanmaktadir. Arastirma, tasarim
strecinin kendisini bir bilgi Gretim alani olarak ele alan tasarim yoluyla arastirma
yaklasimina dayanmaktadir. Veri seti, stre¢ boyunca tutulan tasarim gunlikleri,
dijital streg kayitlari, gorsel dokiimantasyon ve teknik notlardan olusmaktadir. Bu
veriler, dustinimsel nitel yorumlama, zaman gizelgesi haritalama ve tematik analiz
yoluyla ¢dzimlenmistir. Bulgular, yaratici kararlarin tekil bir 6zneden dogmadigini;
kavramsal niyet, algoritmik davranis, temsil araglari, malzeme kisitlari ve Gretim
suregleri arasindaki geri bildirim dongileri icinde asamali olarak bicimlendigini
gostermektedir. Geleneksel bereket motifinin diferansiyel buylime Uzerinden
yeniden yorumlanmasi, beklenmedik ancak degerlendirilebilir  bigcimsel
alternatiflerin Gretilmesini mdmkan kilmistir. Calisma, Uretken mimari tasarimin
sayisal araglarin dogrusal bir uygulanisi olarak degil, yaratici failligin insan, sayisal
ve maddi aktorler arasinda dagilarak ortaya c¢iktigi etkilesimsel bir sire¢ olarak
anlasilmasi gerektigini ileri sirmektedir. Bu dagilimi tasarim slreci icinden
belgelemesi bakimindan makale, birlikte yaraticilik, tasarim yoluyla arastirma ve
hesaplamali pratikte mimarin degisen roltne iliskin tartismalara katki sunmaktadir.
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1. GiRi$ (INTRODUCTION)

Sayisal ortamin tasarim slrecine giderek daha etkin bicimde dabhil
olmasi, yaratic faile iliskin tartismalari yeniden gliindeme tasimistir.
Sibernetik distince icinde gelisen erken yaklasimlar, insan ve makinenin
geri bildirim déngdleri araciligiyla birbirine baglanan bilesenler olarak
ele alinabilecegini gostermis; insan—bilgisayar simbiyozu, bilgisayarin
bilissel bir yukseltici olarak kavranmasi ve konusma temelli etkilesim
modelleri, bilgisayari pasif bir aractan cok yaratici sirece katilan bir
ortak olarak distinmenin kuramsal zeminini hazirlamistir (Licklider,
1960; Engelbart, 1962; Pask, 1976; Negroponte, 1970, 1975). Bununla
birlikte, donemin teknolojik sinirliliklari nedeniyle bu tartismalar uzun
sire biaylk olcide kuramsal dizeyde kalmis; bilgisayarin yaratic
sirecteki konumuna iliskin elestirel gerilimler de erken ddénemde
gorindr olmustur (Alexander, 1964).

Ozellikle 2020’lerde, algoritmik modelleme, veri isleme, gorsellestirme,
yapay zeka destekli sistemler ve sayisal Uretim teknolojilerinin mimarlik
alaninda yayginlasmasi, bu erken tartismalari glincel baglamda yeniden
dusinmeyi gerekli kilmistir. Carpo’nun “ikinci sayisal dénts” olarak
tanimladigl bu baglamda, mimar ile sayisal ortam arasindaki iliski artik
yalnizca komut veren kullanici ile arac¢ arasindaki dogrusal iliski olarak
degil; geri bildirim, secim, yorumlama ve yeniden yonlendirme slrecleri
Uzerinden kurulan cok katmanl bir etkilesim alani olarak gériintr hale
gelmektedir (Carpo, 2023). Bu donlsum, yaratici failligin tekil ve insan
merkezli bir kapasite olarak degil, insan, sayisal ortam ve Uretim
slrecleri arasinda dagilarak kurulan etkilesimsel bir olusum olarak
yeniden degerlendirilmesini gerekli kilmaktadir. Nitekim gtncel
literatlr, sayisal sistemleri bir yandan “yaratici provokator” olarak
tanimlarken, diger vyandan mimari “klrator” olarak yeniden
konumlandirmakta; insan ve makine arasindaki bu ortak Gretim alanini
“hibrit zeka” ve “bilesik 6zne” gibi kavramlarla aciklamaktadir (Yang et
al., 2020; Ozel & Ennemoser, 2019; Yuan, 2023; Chai & Yuan, 2023;
Picon, 2011, 2020).

Bu genis kuramsal tartisma hatti, yaratici failin artik yalniz basina
yaratici deha olarak distinulemeyecegini gicll bicimde ortaya koysa
da, pratik, sdrecsel ve  Dbilissel dizeyde 6nemli bosluklar
barindirmaktadir.  Mimar—sayisal  ortam  etkilesiminin ~ hangi
bilesenlerinin hangi yaratici kararlara nasil etki ettigi, bu etkilesimin

Birlikte Yaratici Faillik: Diferansiyel Biiytime Uzerinden Uretken Tasarima iceriden Bakis



tasarim slreci boyunca nasil haritalanabilecegi ve mimarlarin bu
donlsimU nasil deneyimledigine iliskin iceriden Uretilmis nitel veriler
sinirlidiryar. Bu makale, s6z konusu boslugu tasarim yoluyla arastirma
yaklasimiyla incelemekte ve yaratici failligin hibrit bir olusum olarak
tasarim slrecinde nasil ortaya ciktigini, yaratici kararlarin mimar ile
sayisal ortam arasinda nasil paylasildigini arastirmaci-mimarin iceriden
deneyimi Uzerinden sorgulamaktadir (Frayling, 1993). Bu amacla
cahisma, 2025 Uluslararasi Mimarlik Bienali icin gelistirilen bir
enstalasyonun tasarim ve Uretim silrecine odaklanmakta; yaratici
failligin diferansiyel blylime algoritmasi, sayisal modelleme ortami ve
cok 6lcekli ¢ boyutlu baski teknolojileriyle kurulan etkilesimler icinde
nasil bicimlendigini somut bir vaka Uzerinden ele almaktadir.

Bu dogrultuda calisma, Uretken mimari tasarim sirecinde yaraticl
failligin nasil kuruldugunu iki soru etrafinda tartismaktadir:
. Bir enstalasyonun tasarim ve Uretim sireci boyunca mimar ile
sayisal ortam arasindaki etkilesim nasil kurulmaktadir?
. Bu etkilesim, yaratici failligi ve yaratici sirecin dogasini nasil
bicimlendirmekte ve donistirmektedir?

Bu sorular, Bir[Arada] enstalasyonu Uzerinden ele alinmaktadir.
Geleneksel hali  metaforunun parametrik ortamda yeniden
modellenmesi, diferansiyel blylme algoritmalari  araciligiyla
varyasyonlarin dretilmesi, bu varyasyonlarin dusinimsel diyaloglar
yoluyla secilmesi ve sayisal model ile fiziksel Uretim arasindaki
uyumlanmalarin belgelenmesi, yaratici failligin mimar ile sayisal ortam
arasinda nasil dagilarak kuruldugunu goérinUr kilmaktadir. Bu yonuyle
makale, Uretken mimari tasarimda yaratici kararlarin olusumunu sirec
icinden okuyarak 6zel sayinin hesaplamali tasarim odagina katki
sunmaktadir.

2. KURAMSAL CERCEVE (THEORETICAL FRAME)

Margaret Boden’in (2010) hesaplamali vyaraticilik modeli, insan—
bilgisayar birlikte yaraticihg literatiri ve 4E bilis kuramlari birlikte
dusunuldigiunde, vyaratici failligin tekil bir 6znenin icsel yetisine
indirgenemeyecegi; insan—sayisal ortam etkilesiminde iliskisel olarak
kuruldugu goralar. Bu Uc yaklasim, yaratici eylemi Greticinin kimliginden
bagimsizlastirarak bilisi beden, arag, cevre ve eylem boyunca
dagitmakta; bilgisayari pasif bir ara¢ olmaktan c¢ikarip yaratici strecin
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etkin bir bileseni olarak yeniden konumlandirmaktadir. Bu calisma, sz
konusu U¢ hatti genis bir kuramsal sentez Uretmek amaciyla degil,
Uretken tasarim slrecinde vyaratici kararlarin nasil  olustugunu
yorumlamak icin analitik bir cerceve olarak bir araya getirmektedir.

Bu baglamda birlikte yaratici fail kavrami, yeni materyalist distince ve
aktor—ag teorisiyle de sinirli bir paralellik tasimaktadir. Haraway’'in
(1991) melez 6znelik, Barad’in (2007) iliskisel faillik, Latour’un (2005)
insan ve insan disi aktorleri birlikte ele alan yaklasimi ve Braidotti’'nin
(2013) dagitik 6zne kavrayisi, yaratici failligin mimar—sayisal ortam
etkilesimlerinin dinamik kesisiminde belirdigini gdrinUr kilar. Bununla
birlikte bu calisma, bu cerceveleri genis etik ya da politik acilimlariyla
degil, yalnizca dagitik fail anlayislarini hesaplamali tasarim pratiginin
fenomenolojisini aciklamak Uzere sinirli bicimde kullanmaktadir.
Dolayisiyla burada birlikte yaratici fail, post himanist bir kopus
iddiasindan cok, Uretken tasarim sireclerinde insan ve insan disl
aktorlerin karsilikli donlistm iliskileri icinde beliren melez bir yaratici
0zne olarak ele alinmaktadir.

2.1. Hesaplamali yaraticilik (Computational creativity)
ikinci sayisal dénemde (retken tasarim ortamlarinin gelismesi,

yaraticihgin yalnizca insana ait bir yeti oldugu yonindeki klasik yaklasimi
sorgulanabilir hale getirmis ve yaratici failligin yeniden distntlmesini
gerekli kilmistir. Bu baglamda Boden’in (2010) hesaplamali yaraticilik
modeli nemli bir referans sunar. Boden, yaraticiligi Ureticiden bagimsiz
bicimde yenilik, sasirticilik ve deger olcltleri Gzerinden tanimlar. Yenilik,
daha o6nce gorilmemis fikirlerin ortaya ¢ikmasini; sasirticilik, yaratici
fikrin beklenmedik bir sicrama vyaratmasini; deger ise bu fikrin
baglamsal anlam ve islevsellik tasimasini ifade eder (Boden, 2010). Bu
tanim, yaratici sonucu yalnizca 6znenin niyetiyle degil, ortaya cikan
ardndn niteligiyle degerlendirmesi bakimindan ézellikle dnemlidir.

Boden (2010), yaratici dislincenin ortaya ¢ikisini ayrica kombinasyonel,
kesifsel ve donlstmsel yaraticilik kipleriyle aciklar. Kombinasyonel
yaraticihk, bilindik 6gelerin alisiimadik bicimlerde birlestirilmesine;
kesifsel yaraticilik, belirli kurallarin tanimladigi kavramsal alan icinde
yeni olanaklarin arastirilmasina; déntsimsel yaraticilik ise bu kurallarin
degistirilerek 6nceden mimkin olmayan fikirlerin Uretilebilir hale
gelmesine isaret eder. Bu Ucli ayrim, Uretken tasarim sireclerinde
algoritmik varyasyon, secim ve yeniden kural kurma pratiklerini okumak
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acisindan islevsel bir analitik ara¢ sunmaktadir. Bu nedenle calisma,
Boden’in modelini genel bir vyaraticilk kurami olarak yeniden
tartismaktan cok, vaka analizinde ortaya cikan yaratici hamlelerin
niteligini yorumlamak icin kullanmaktadir.

2.2. insan-Bilgisayar/Makine Birlikte yaraticiligi (Human-
Computer/Machine Co-creativity)
Birlikte vyaraticilk, yaratici slrecin tek bir 6znenin igsel yetisine

indirgenemeyecegini; insan ve insan disi aktorlerin etkilesimleri yoluyla
iliskisel olarak Uretildigini savunan bir yaklasimdir (Candy & Edmonds,
2002; Hoffmann, 2016; Kantosalo, 2019). Bu yaklasimda bilgisayar,
mimari destekleyen pasif bir arac degil, yaratici ¢ciktinin olusumuna katki
sunan etkin bir ortaktir. Boylece birlikte yaraticilik, yaratici destek
araclarinin insanin bilissel kapasitesini yalnizca genislettigi yardimci
modelden ayrilarak, sayisal sistemi yaratici strecin katihmci bir bileseni
olarak kavramsallastirir.

Hoffmann’a (2016) gore insan—bilgisayar birlikte yaraticiligl, en az bir
insan ve bir bilgisayar aktdérinin yaratici sonucun Uretimine birlikte
midahil oldugu durumlari ifade eder. Kantosalo (2019) ise bu ortaklikta
her iki aktorin de belirli sorumluluklar Gstlendigini vurgular. Bu
cercevede vyaratici sireg, karsilikh etkilesim ve paylasilan katkilar
Uzerinden ilerleyen vyinelemeli bir ortakhk haline gelir: bilgisayar
cogunlukla ¢ézim uzayini genisleten iraksak aramalar Uretirken, insan
bu secenekleri degerlendirip baglamla iliskilendirerek yakinsak kararlar
alr. Davis’in (2013) yaklasimi, bu is birligini 6nceden belirlenmis
gorevlerin paylasimi olarak degil, insan ve bilgisayarin birbirinin
hamlelerine geri bildirim verdigi dogaclamaci bir stire¢ olarak yorumlar.
Davis vd. (2015) ise bu yapiyi “katilimci anlamlandirma” kavramiyla
iliskilendirerek yaratici fikrin tekil bir zihinde degil, ortaklasa insa edilen
anlam katmanlarinda ortaya ciktigini gdsterir.

Bu calisma acisindan birlikte yaraticilik, Uretken tasarim sUrecinde
mimar ile sayisal ortam arasindaki iliskinin yalnizca arac kullanimi degil,
karsilikli  yonlendirme, secim, degerlendirme ve yeniden Uretim
sireclerinden olusan etkilesimsel bir ortaklik oldugunu gostermesi
bakimindan 6énemlidir. Ancak bu ortakhgin mimarlk baglaminda nasil
mimkin oldugunu daha acik bicimde anlamak icin, bilisi beden, arac,
malzeme ve cevre boyunca dagitilmis bir sirec¢ olarak tanimlayan 4E
bilis yaklasimina ihtiyac vardir.
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2.3. Birlikte yaratici fail (Co-creative agent)

Bu calisma, birlikte yaratici faili 4E bilis kuramlarinin sundugu dagitik
bilis perspektifiyle kavramsallastirmaktadir. 4E yaklasimi—bUutinlesmis
(embedded), bedenlesmis (embodied), genisletilmis (extended) ve
enaktif (enacted) bilis—zihni vyalnizca beynin i¢sel slreclerine
indirgemek yerine, bilisin beden, araclar, cevre ve eylem boyunca
kuruldugunu savunur (Varela vd., 1991; Thompson, 2007). Bitlnlesmis
bilis, distinme ve problem ¢dzmenin cevresel baglamla strekli etkilesim
icinde gerceklestigini ve ortamin bilissel etkinligin pasif zemini degil,
kurucu bir parcasi oldugunu gosterir (Hutchins, 1995; Clark & Chalmers,
1998). Bedenlesmis bilis, bilissel sireclerin duyusal-motor vyetilerle
ayrilmaz bicimde 6rild oldugunu ve bedenin cevreyle kurdugu eylemsel
iliskinin dlsUnceyi dogrudan sekillendirdigini vurgular (Varela et al.,,
1991). Genisletilmis bilis, dissal araclarin—ornegin not defteri,
bilgisayar veya parametrik modelleme arayizl gibi—bilissel slrecin
islevsel bilesenleri haline gelerek zihnin sinirlarini disariya dogru
genislettigini ileri strer (Clark & Chalmers, 1998). Enaktif bilis ise bilisi
temsil Gretimi degil, organizma ile cevre arasindaki strekli algi—eylem
dongllerinde ortaya cikan aktif bir dinyayi kurma streci olarak tanimlar
(Varela vd., 1991; Nog, 2004).

Bu dort yaklasim birlikte ele alindiginda, yaratici failligin ne yalnizca
mimarin zihninde ne de yalnizca sayisal ortamda bulundugu; insan,
beden, arag, malzeme ve cevre etkilesimlerinden olusan iliskisel bir ag
icinde kuruldugu gorilir. ikinci sayisal dénemin Uretken tasarim
ortamlarinda yaratici eylem, bu coklu bilesenlerin karsilikli belirleyiciligi
icinde ortaya cikan etkilesimsel bir strectir. Bu nedenle 4E bilis
yaklasimi, mimar—sayisal ortam etkilesiminde beliren melez birlikte
yaratici failin bilissel temelini aciklamak icin islevsel bir zemin
sunmaktadir. Bu cercevede vyaratici olan, yalnizca tekil 6zne degil,
etkilesimin kendisidir.

3. METODOLOJi (METHODOLOGY)

Bu bolimde calismanin metodolojik cercevesi, arastirma yaklasimi, veri
toplama ve analiz stirecleriyle birlikte aciklanmaktadir.
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3.1. Tasarim yoluyla aragtirma yaklasimi (Research through design
approach)

Bu calisma, mimari tasarimi yalnizca bir Uretim pratigi degil,
arastirmaci-mimar ile sayisal ortamlar arasindaki etkilesimlerde ortaya
cikan bir bilgi Gretim bicimi olarak ele almaktadir. Yontem, tasarim
yoluyla arastirma vyaklasimina dayanmaktadir (Frayling, 1993). Bu
cercevede tasarim sidreci, hem arastirmanin alani hem de bilgi
Uretiminin araci olarak konumlandirilmistir. Arastirmaci, enstalasyonun
tasarimcisi ve uygulayicisi olarak sdrece iceriden katilmis; sirec
boyunca tutulan notlar, ara ciktilar ve gorsel kayitlar 6z-dtstnimesel bir
veri seti olusturmustur. Bu veri seti, tasarim slreci tamamlandiktan
sonra geriye dontk ve analitik bir mesafeyle yeniden
degerlendirilmistir. Boylece arastirmaci hem sdrecin faili hem de
yorumlayicisi  olarak konumlanmistir. Bu baglamda 6znellik, bir
metodolojik zafiyet olarak degil, mimar ile sayisal ortam arasindaki
yaratici etkilesimi strec¢ icinden gortndr kilan bir arastirma araci olarak
ele alinmistir.

3.2. Bir[Arada] enstalasyonu

Bu arastirma, bienalin “Arada — Yeni Dinya Duzeninde Mimarlik ve
Kent” temasi kapsaminda (retilen  enstalasyon Uzerinden
gerceklestirilmistir. Calisma, pandemi sonrasi donidsen mekansal ve
teknolojik kosullarin yarattigi esiksel durumlardan hareketle, mimar ile
sayisal ortamin birlikte olusturdugu hibrit yaratici faili mekansal olarak
gorintr kilmayr amacglamaktadir. 220x150x30 cm boyutlarindaki
enstalasyon, Désemealti hali tarlalari metaforunun diferansiyel biylime
algoritmalariyla yeniden yorumlanmasiyla tasarlanmistir.  Slreg
boyunca konsept gelistirmede (¢ boyutlu modelleme ve parametrik
tasarim ortamlari ile algoritmik eklentiler, gorsellestirmede yapay zeka
destekli gorsellestirme araclari, Gretimde ise farkh 6lceklerde calisan lg¢
boyutlu baski teknolojileri kullaniimistir. Bu cok asamali yapi nedeniyle
enstalasyon, tasarim ve Uretim boyunca farkl sayisal ortamlarla kurulan
etkilesimleri izlemek icin uygun bir arastirma vakasi sunmaktadir.

3.3. Veri toplama (pata collection)

Veri toplama slreci, tasarim ve Uretim strecinin ¢cok katmanl bicimde
belgelenmesine dayanmaktadir. Dort tir veri kullaniimistir: tasarim
glnlikleri ve refleksif notlar; master modeller, iterasyonlar ve ekran
gorintllerini iceren sayisal slrec kayitlari; baski, montaj ve kurulum
sirecine ait fotograf ve video kayitlarindan olusan gorsel
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dokimantasyon; teknik dretim notlari. Bu veriler, yaratici failligin
bicimsel, sayisal ve malzeme temelli kararlar arasinda nasil dagildigini
incelemeye imkan vermistir.

3.4. Veri analizi (pata analysis)

Veri analizi nitel ve refleksif bir cercevede yiaritilmias olup Ucg
asamadan olusmustur. ilk olarak tasarimin konsept, algoritmik tretim,
secim ve Uretim/kurulum asamalarini iceren kronolojik bir zaman
cizelgesi olusturulmustur. Ardindan slre¢ notlari ve sayisal kayitlar
Uzerinden tematik analiz yapilmistir. Birlikte yaraticilik, kontrol ve
ongorilemezlik ve sayisal-fiziksel gecisler gibi temalar etrafinda
kodlama gerceklestirilmistir. Son olarak arastirmaci, birinci kisi tasarim
analiziyle, mimar—sayisal ortam etkilesimlerinin hangi kararlari nasil
sekillendirdigini irdelemistir. Bu vyaklasim, tasarim sdrecini hem
disaridan hem iceriden okunabilir c¢cok katmanli bir analize
donistlirmustar.

3.5. Etik degerlendirme (Ethical review)

Enstalasyonun sergilendigi bienal kamusal bir ortamdir; ancak
izleyicilerden herhangi bir veri toplanmadigindan kisisel verilerin
islenmesi veya mahremiyet ihlali soz konusu degildir. Kullanilan yazilim
ve Uretim teknolojilerine iliskin bilgiler, yontemsel aciklik amaciyla
verilmis olup, ticari tanitim niteligi tasimamaktadir.

3.6. Sinirliliklar (Limitations)

Arastirmanin temel sinirlilig, tek bir vaka calismasina ve tek bir
arastirmaci-mimarin  6znel deneyimine dayanmasidir. Bu nedenle
bulgular genellenebilir sonuclar Gretmek yerine belirli bir baglamda
sayisal tasarim ortamlariyla kurulan yaratici ortakhga dair derinlikli bir
icgdrl sunar. Arastirmacinin  tasarimci ve yorumlayici rollerinin
ortismesi kacinilmaz bir 6znellik dogurur; bu 6znellik metodolojinin
parcasl olmakla birlikte bulgularin arastirmaci konumundan bagimsiz
olmadigi dikkate alinmalidir. Ayrica calisma, belirli yazihm ve Uretim
teknolojileriyle sinirhidir; farkl ortamlar kullanildiginda mimar—sayisal
ortam etkilesimi farkli bicimlerde ortaya cikabilir. Bununla birlikte bu
sinirliliklar,  tasarim  yoluyla arastirmanin  baglama 06zgl ve
derinlemesine analiz Uretme amacina uygun bir cercevede bilingli
olarak kabul edilmistir.
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4. ALAN CALISMASI (FIELDWORK)

4.1. Enstalasyonun kavramsal ¢ergevesi (Conceptual framework of the
installation)

Bienalin “Arada” temasi, alisildik olandan 6ngoérilemeyene uzanan esik
durumlarina odaklanmaktadir. Bu enstalasyon, Sekil 1'de gosterildigi
Uzere, bu temaya mimar ile sayisal ortamin bir aradalig| Gzerinden yanit
aramaktadir. Endustri 4.0’la birlikte belirginlesen ikinci sayisal
paradigma kirilmasi, sayisal ortami yalnizca bir ara¢ degil, mimarin
yaratici sirecine aktif bicimde katilan bir ortak haline getirmistir.
Antalya Dosemealt’'ndaki hali tarlalari da bu birliktelige metaforik bir
zemin sunmaktadir. Turkiye'nin farkh bolgelerinden gelen geleneksel
halilarin yaz aylarinda renklerinin oturmasi ve temizlenmesi amaciyla
rastlantisal bicimde tarlalara serilmesi, 6ngdérilemeyen ama glcll bir
mekansal 6rintl yaratmaktadir. Alisildik bir topografyada beliren bu
plansiz birliktelik, calisma icin ilham verici bir analojiye donismektedir.
Mimar, bu orintiden yola ¢ikarak su soruyu sormaktadir: mimar ile
sayisal ortamin is birliginde bir hali nasil yeniden yorumlanabilir?

4.2. Konsept agamasinda mimar ve sayisal ortamin etkilesimi
(Interaction between the architect and the digital environment during the
conceptual phase)

Bu bolimde, konsept gelistirme asamasinda mimar ile sayisal ortam
arasinda kurulan etkilesimin tasarim kararlarini nasil bicimlendirdigi ele
alinmaktadir.

4.2.1. Geleneksel halinin soyutlanmasi

Sekil 1: : Enstalasyonun

kavramsal cercevesi (Conceptual
framework of the installation)

(Yalgin,2025).

Vg

mimar sayisal ortam

Mimar ve sayisal ortamin
is birliginde, bir hali
nasil yeniden yorumlanabilir?
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Sekil 2: Geleneksel hali
motifinin sayisal ortama
aktariimasi (Digital translation of the
traditional carpet motif),

(Yalgn,2025).

1

Geleneksel Turk halisina gondermede
bulunan 220x150cm’lik bir hal
ylizeyinin 3B modelleme ortaminda
iki boyutlu olarak gizilmesi
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Konsept asamasinda ilk adim, geleneksel Tiurk halisina gdbndermede
bulunan 220x150 cm’lik bir hali ylzeyinin ¢ boyutlu modelleme
ortaminda iki boyutlu olarak ciziimesidir. Rhino’da olusturulan bu
ylzey, haliyt diz bir zemin olmaktan c¢ikarip parametrik
manipulasyonlara acik bir hale getirir.

Ardindan, Dosemealti hali tarlalarindaki topografik dalgalanmalara
referansla bu ylzey, Grasshopper ortaminda egrisel bir ylzeye
dondstlralar. Boylece mimarin zihnindeki hali imgesi, ekran, koordinat
sistemi, egri ve ylzeylerden olusan sayisal ortamla butlnleserek tek
basina zihinsel bir temsil olmaktan c¢ikar ve insan—bilgisayar
etkilesiminde kurulan bilesik bir bilissel stirecin parcasi haline gelir.

Sekil 2’de goruldigli UGzere bu slregte mimar, 6l¢l, oran ve ylzey
egriliklerini yinelemeli olarak test ederken sayisal ortam bu kararlarin
sonuclarinianlik bicimde gorsellestirmektedir. Konsept asamasi boylece
mimarin niyetleri ile sayisal ortamin geri bildirimleri arasinda kurulan
yinelemeli bir mizakere slreci olarak islemektedir.

P LD
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T T
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Désemealt hali tarlalarindaki Halinin, salt bir temsil ylzeyi degil,
topografik dalgalanmalara referansla diferansiyel buyiime algoritmasinin
yuzeyin, egrisel bir ylizeye Uzerinde igleyecegi kesintisiz bir
donustirilmesi “blylime alani”na evrilmesi

4.2.2. Bereket motifini diferansiyel biiylime algoritmasi ile
biyiitmek

Hali tarlalarindaki halilarin rastlantisal bicimde dogaya serilmesi
mantigl, diferansiyel blylme algoritmasinin isleyis bicimiyle kavramsal
bir akrabalik tasir. Tarlaya serilen halilar nasil kontrol edilmemis
yerlesimlerle  Ongdrilemeyen mekansal  orlntiler  Gretiyorsa,
diferansiyel bUyime de basit kurallar Uzerinden karmasik ve
ongodrilemeyen bicimler Uretir. Dogadaki organizmalarin farkh biyime
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hizlarini taklit eden bu algoritma, kural temelli ama dngorilemeyen bir
dretim mantig sunar ve bu nedenle enstalasyonun hem kavramsal hem
bicimsel merkezine yerlestirilmistir. Yerlestirmenin cikis noktasi olarak
geleneksel Turk halisinin bereket motifi secilmistir. Kultirel hafizada
sureklilik, yasam dénglist ve ¢cogalma ile iliskilenen bu motif, sistemin
salt bicimsel bir arayis olmadigini; geleneksel anlam katmanlarinin
sayisal bir blylime mantiglyla yeniden ele alindigini géstermektedir.
Motif, Grasshopper ortaminda yeniden modellenmis; cizgisel iskeleti bir
dizi digim noktasi ve bu noktalari birbirine baglayan segmentler olarak
tanimlanmistir.

Diferansiyel buylime slrecinde, bu digim ag her iterasyonda belirli
kurallara gore giincellenmistir. ilk olarak, komsu noktalar arasinda
tanimlanan yay kuvveti, sistemin cizgisel sUrekliligini koruyarak
segmentlerin tamamen kopmasini ya da asiri gerilmesini engellemistir.
ikinci olarak, birbirine fazla yaklasan noktalar arasinda tanimlanan itici
kuvvet, cizgilerin Ust Uste binmesini azaltmis ve 6rglinin kendi icinde
nefes almasini saglamistir. Uclinci olarak, belirli esik degerlerini asan
segmentlerde yeni noktalar eklenerek blyUmenin tim vylzeye
dagilmasi saglanmistir. Boylece sayisal ortam, mevcut motif cizgilerini
yalnizca donlstirmekle kalmamis, onlari zaman icinde cogalan ve
yeniden orgltlenen bir yapiya ¢evirmistir.

Mimar tarafindan kontrol edilen baslica parametreler; blyime hizi,
dugim yogunlugu, vyay kuvveti katsayisi, itici kuvvet katsayisi,
komsuluk/etki yaricapi ve iterasyon sayisi olmustur. Bu parametrelerin
sistematik olarak degistirilmesi, algoritmanin Uretebilecegi bicimsel
uzayin sinirlarini gérindr kilmistir. Ornegin disik itici kuvvet ve yiiksek
dugim yogunlugu daha sikisik ve yogun orinttler Uretirken; daha
ylksek itici kuvvet ve genis etki yaricapl daha seyrek, daha akiskan ve
bosluklu varyasyonlara yol agmistir. Bu nedenle beklenmedik sonuclar,
rastlantisal bir teknik sapmadan ¢ok, mimarin tanimladigi parametre
araliklari icinde sistemin iliskisel davranisindan dogan bicimsel
belirmeler olarak degerlendirilmistir.
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Sekil 3: Bereket motifini
diferansiyel blyime

algoritmasi ile blyutmek
(Growing the abundance motif using a
differential growth algorithm)

(Yalgn,2025).

Diferansiyel buyime algoritmasi (differential growth algorithm)

Bu slrecte bereket motifinin mevcut geometrisi ile diferansiyel
bdylmenin organik c¢izgisel orgltlenmesi bir araya getirilerek
ahisiimadik kombinasyonlar Uretilmis; motifi tanimlayan simetri, tekrar
ve hiyerarsi gibi kurallarin bir bolim korunurken bir bolimU esnetilmis
ya da yeniden yazilmistir. Sekil 3'te goruldigu Uzere, tek bir motiften
cok sayida varyasyon elde edilmis; her varyasyon, sistemin davranisini
gdzlemlemeye yarayan bir tasarim deneyi olarak degerlendirilmistir. Bu
baglamda diferansiyel blylme algoritmasi, bicimi tek basina belirleyen
otonom bir failden ziyade, mimarin kavramsal niyetleriyle etkilesime
girerek Ongdrilmeyen ama degerlendirilebilir alternatifler Greten
Uretken bir ortak olarak islev gormustar.

4.2.3. Tasarimi segmek (Selecting the design)

Diferansiyel blylme algoritmasiyla Uretilen cok sayidaki varyasyon,
mimar ve sayisal ortamin ortak Uretimi olarak okunabilecek Sekil 4'teki
tasarim matrisini olusturur. Bu asamada amag, algoritmanin Urettigi
secenekler arasindan yalnizca gorsel olarak etkileyici olani segmek degil;
bicimsel tutarliligl, Uretim acisindan uygulanabilirligi ve kavramsal
karsihg glcli olan alternatifleri ayirt etmektir. Bu nedenle her
varyasyon, bicimsel, Uretimsel ve kavramsal O&lcltler birlikte
degerlendirilerek karsilastirilmistir.
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Bicimsel degerlendirmede temel o6lcit yogunluk olmustur. Yogunluk,
cizgisel 6rgliniin ylzey Gzerinde ne kadar siki ya da gevsek dagildigini ve
buna bagli olarak olusan bosluk—doluluk dengesini ifade etmektedir.
Cok yogun varyasyonlar motifin okunabilirligini azaltmis, gecirgenligi
dusdrmus ve ylzeyin asirl kapanmasina yol agmistir; buna karsilik asiri
seyrek varyasyonlar enstalasyonun mekansal etkisini ve vylzey
derinligini zayiflatmistir. Bu nedenle secimde, ne tamamen tikali ne de
asiri bos kalan; cizgisel akis ile acikliklar arasinda dengeli bir iliski kuran
varyasyonlar one cikarilmistir. Bu denge ayni zamanda isikla kurulan
iliski acisindan da degerlendirilmis; cizgi yogunluklarinin ve bosluklarin
ritmi, gdn 1siginda katmanl ve degisken golge etkileri Gretme
potansiyeli Gzerinden yorumlanmistir.

Uretimsel degerlendirmede belirleyici o6lciitlerden biri  streklilik
olmustur. Diferansiyel bliylUme algoritmasi strekli egriler Urettiginden,
burada mesele kopukluklarin olusmasi degil; cizgisel sistemin 6zellikle Z
ekseninde asiri dolasik, Ust Uste binen ve U¢ boyutlu Gretimi zorlastiran
bir karmasiklik seviyesine ulasip ulasmadigidir. Bu nedenle secim

ALTO1_Varyasyon03

ALTO02_Varyasyon03

ALTO3_Varyasyon03

ALT04_Varyasyon03

ALT02_Varyasyon04

ALT03_Varyasyon04

ALTO4_Varyasyon04

Sekil 4: Tasarim matrisinden

tasarimi segmek (Selecting the
design from the design matrix)

(Yalgin,2025).
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slrecinde, egrisel ylzey Uzerinde hem akis hissini koruyan hem de
cizgisel 6rglyd 3B baski acisindan Uretilebilir kilan varyasyonlar tercih
edilmistir. Uretilebilirlik acisindan belirleyici olan bir diger dlcit ise
eleman capi olmustur. Uretken algoritma tarafindan tretilen tasarimin
fiziksel Uretime aktarilabilmesi icin farkli cap araliklari denenmis; bu
denemeler sonucunda hem geometrik okunabilirligi koruyan hem de
rasyonel ve fizibl Uretim kosullarina uygun olan 5 mm cap degeri
Uzerinde karar kilinmistir. Daha ince caplar Gretim ve montaj sirasinda
kirllganhk riski tasirken, daha kalin caplar diferansiyel buylimenin
Urettigi cizgisel incelikleri ve gecirgenlik etkisini zayiflatmistir.

Kavramsal degerlendirmede ilk olarak bereket motifinin okunabilirligi
dikkate alinmuistir. Diferansiyel bluylime sireci motifin dontsmesine izin
verse de, secilen varyasyonlarda baslangictaki kiltlrel referansin
timdyle kaybolmamasi 6nemsenmistir. Ayrica varyasyonlar, calismanin
ana temasi olan “Arada” ile iliskileri acisindan degerlendirilmistir. Bu
baglamda tercih edilen alternatifler, ne tamamen geleneksel motifin
sabit geometrisine ne de butlnUyle amorf bir sayisal forma indirgenen;
iki durum arasinda gecis, gerilim ve esik hissi kurabilen ortntuler
olmustur. Son olarak hali tarlalari analojisiyle uyum, varyasyonlarin
tekdlze tekrarlar yerine ayni aileye ait fakat birbirinin tam kopyasi
olmayan kicik kaymalar ve farklilasmalar dretip Uretmedigine
bakilarak degerlendirilmistir.

Bu asama, birlikte yaraticilik modellerinde tanimlanan yakinsak arama
slreciyle ortismektedir. Algoritmanin Urettigi iraksak secenekler
arasindan belirli olgUtlere gore secim yapilmasi, yaratici sireci karar
verme yoninde daraltmaktadir. Ancak bu daralma yalnizca sonucun
belirlenmesi degil, ayni zamanda hangi bicimsel belirmelerin Gretimsel
ve kavramsal olarak anlamli bulundugunun ortaya konmasi acisindan da
onemlidir. Sonucta secilen tasarim, ne yalnizca algoritmanin otomatik
ciktisi ne de mimarin bastan tam olarak dngoérdigu bir formdur. Aksine,
mimarin degerlendirme olcutleri ile algoritmik Uretimin actigl
olasiliklarin yinelemeli etkilesimi icinde belirlenmis bir tasarim ciktisidir.

4.3. Uretim asamasinda mimar ve sayisal ortamin etkilesimi
(Interaction between the architect and the digital environment during the
production phase)

Enstalasyonun dretim asamasi, mimar ile sayisal ortam arasindaki
ortakhigr fiziksel dizlemde gortndr kilar. Sekil 5'te gosterildigi Uzere
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Uretim sureci, Uc¢ farkh eklemeli Uretim platformunun eszamanh
kullanimina dayanir: genis hacimli elemanlar ve egrisel ylzeyler icin
Caracol AM, hizli prototipleme icin Bambu Lab, ylksek hassasiyetli
detaylar icin HP Multi Jet Fusion. Boylece serbest bicimli elemanlar az
sayida parca ile Uretilirken, tolerans duyarli bilesenlerde endustriyel

hassasiyet saglanmistir. Yerlestirmenin topografyasi ise rijitlik ve hafiflik Sekil 5: Uretim senaryosu
dengesi icin 30 yogunluk strafor Uzerine bicimlendirilmistir. (Production scenario) (Yalgin,2025).
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Enstalasyon modiler parcgalara ayristirilmis  ve sayisal Uretim
ortamlarinin sinirlari ve kolay tasinabilirlik esas alinarak tasarlanmistir.
Kurulum sdreci, Sekil 6’da ifade edildigi Gzere, mimarin dahil olmasini
gerektirmektedir. Yine Sekil 6'da gorildigl Gzere, sayisal ortamda
mikemmel simetri ve toleranssiz hassasiyetle modellenen bicimler,
Uretim sirasinda malzemenin esnemesi, baski hatalari, sicaklik—nem
degisimleri ve montaj strecindeki kliciik sapmalar nedeniyle farklilasir.
Bu sapmalar, sistemin hatasi olarak degil, mimar ile makine arasindaki
ortak Uretimin fiziksel izleri olarak okunmaktadir. Sonug olarak
enstalasyonun dretim asamasi, vyaratici failligin yalnizca tasarim
kararlarinda degil, Uretim teknolojilerinin secimi, malzeme davranislari,
montaj stratejileri ve kurulum performansinda da dagildigini; yaratici
sirecin  sayisal ve fiziksel duzlemlerde birlikte vyazildigini
gdstermektedir.
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Sekil 6: Kurulum siireci ve

malzemenin davranisi
(Installation process and material

behaviour) (Yalgin,2025).

5. TARTISMA (DISCUSSION)

Bu bolim, alan calismasindan elde edilen bulgulari kuramsal cerceve
baglaminda yorumlanmaktadir.

5.1. Yaratia diigiincenin yaraticihk Olgiitleri agisindan
deéerlendirilmesi (Evaluation of creative thinking in terms of creativity
criteria)

Enstalasyonun tasarim yoluyla arastirma slreci, mimar ile sayisal ortam
etkilesiminde ortaya cikan dislincenin yeni, sasirtici ve degerli nitelikler
tasidigini gostermektedir. Geleneksel bereket motifinin diferansiyel
bdylme algoritmasiyla yeniden Uretimi, hem bicimsel dizeyde
beklenmedik sonuclar Uretmis hem de kavramsal dizeyde “Arada”
temasiyla uyumlu glcli bir distnsel cerceve sunmustur. Bu yoniyle
enstalasyonun tasarim ve Uretim slreci, Boden’in yaraticilik dlcttleriyle
blaylk olctde ortismektedir. Enstalasyonun bicimsel ciktilar yenilik
Uretirken, bu calismada “slrpriz” rastlantisal ya da kuralsiz bir sapma
olarak degil; mimarin tanimladigi motif, kuvvet iliskileri, digim
yogunlugu, etki vyaricapi, iterasyon sayisi ve Uretim esikleri gibi
degiskenlerin etkilesiminden dogan goreli bir dngorilemezlik olarak ele
alinmaktadir. Baska bir deyisle, ortaya c¢ikan bicimsel sonuclar
bitinUyle tasarimci tarafindan o6nceden cizilmis degildir; ancak
tamamen kontrolsiiz de degildir. Sirpriz, bu arastirmada, mimarin
kurdugu parametre uzayi icinde sistemin iliskisel davranisi sonucunda
beliren ve slrec icinde taninip degerlendirilebilen varyasyonlari ifade
etmektedir. Geleneksel motifin kiltirel bellegi ile hesaplamal
slreclerin cagdas dili arasinda kurulan iliski ise degeri tanimlayan
tematik tutarlilig saglamaktadir. Dolayisiyla calisma, tasarim yoluyla
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arastirma baglaminda, mimar—sayisal ortam etkilesiminin yaratici
dusincenin olusumuna nasil katkida bulunabilecegini somut bir 6rnek
Uzerinden ortaya koymaktadir.

5.2. Yaraticl siirecin li¢ yaraticihik kipiyle degerlendirilmesi
(Evaluation of the creative process through the three modes of creativity)
Enstalasyonun ortaya cikisi, Boden’in Uc¢ vyaraticilik kipinin  bir

aradaligiyla aciklanabilir:

1. Kombinasyonel varaticilik: Geleneksel bereket motifinin
simetrik geometrisi, diferansiyel blylmenin organik cizgisel
orgutlenmesiyle  birleserek  alisiimadik  kombinasyonlar
dretmistir.

2. Kesifsel vyaraticihk:  Parametrelerin  sistematik  bicimde
degistirilmesiyle algoritmanin Uretebilecegi bicimsel uzay
arastirilmistir.Bu sltreg, motifin kavramsal alanini geleneksel
ylzeysel orgitlenmeden diferansiyel blylimenin olusturdugu
topografik cesitlilige dogru genisletmistir.

3.  DoOnlstUmsel yaraticilik: Motifi tanimlayan simetri, tekrar ve
merkez-cevre hiyerarsisi gibi kurallar yeniden vyazilarak
geleneksel kompozisyonla Uretilemeyecek formlar gortnir
hale gelmistir.

Bu Uc¢ kipin eszamanli etkilesimi, enstalasyonun geleneksel motif ile
hesaplamali sistemler arasinda kurulan hibrit ve etkilesimsel bir yaratici
slrec icinde sekillendigini gdstermektedir.

5.3. Yaraticihk kiplerinin 4E bilis yaklasimlariyla iliskisi
(Relationship between the modes of creativity and 4E cognition approaches)

Boden’in yaraticilik kiplerinin bu ¢calismada somut olarak acgiga ¢ikmasi,
bilisin yalnizca insan zihninin icsel etkinlikleriyle sinirli olmadigini;
mimar, sayisal ortam, arayUz geri bildirimleri ve Uretim kisitlari arasinda
dagitik  bicimde gerceklestigini  gdstermektedir. Bu baglamda
algoritmanin roll, bagimsiz niyet sahibi bir 6zne olmak degil; mimarin
kurdugu sistem icinde bicimsel olasiliklari cogaltan Gretken bir bilesen
olmaktir. Mimar baslangic kosullarini, parametre araliklarini ve secim
Olcltlerini tanimlarken, algoritma bu cerceve icinde 6nceden cizilmemis
varyasyonlar (retir. Boylece vyaratici faillik, mimarin kararlari ile
algoritmanin hesaplamali davranisi arasinda dagilan etkilesimsel bir
sire¢ olarak anlasimaldir. Bu durum, tasarim slrecini 4E bilis
yaklasimlariyla uyumlu bicimde baglama goémilli, beden—arag
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etkilesimleriyle sekillenen, sayisal ortamlarla genisleyen ve mimar—
algoritma dongulerinde kurulan dagitik bir bilissel performans olarak
gorinur kilar.

. BUtunlesmis bilis: Tasarim probleminin  tanimlanmasi ve
gelisimi, mimarin  vyalnizca zihinsel slreclerine degil,
algoritmanin davranislarina, arayldzin geri bildirimlerine ve
Uretim sdreclerinin gerekliliklerine bagli olarak baglamsal
bicimde sekillenmistir.

. Bedenlesmis bilis: Mimarin Uc¢ boyutlu modellerle kurdugu
etkilesimler bilissel strecin ayrilmaz parcalari haline gelmistir.
Malzeme, yalnizca pasif bir tasiyic degil, tasarimin algisal ve
duyusal boyutunu belirleyen etkin bir bilesen olarak
konumlanir. Straforun esnekligi, baski izlerinin dokusu,
parcalarin elle tasinabilirligi, tasarimin deneyimini dogrudan
sekillendirir. Buna bagli olarak disiinme, yalnizca zihinsel degil,
beden—arac etkilesimleri icinde ortaya cikmistir.

. Genisletilmis bilis: Parametrik modeller ve iterasyon log’lari
mimarin bilisinin dissal uzantilari gibi davranmis; tasarim
sdrecinin bellegi ve hesaplama kapasitesi mimarin biyolojik
sinirlarinin étesine tasinmistir.

. Enaktif bilis: Bilgi edilgen bicimde alinmamis, mimar—sayisal
ortam etkilesiminin eylemsel dongillerinde kurulmustur.
Tasarim, bu sapmalar araciligiyla her kurulumda yeniden
kurulur; form, sabit ve degismez bir nesne olmaktan cok,
malzeme, mekan, Uretim teknolojisi ve insan eylemleri
arasindaki dinamikiliskiler aginda her seferinde yeniden ortaya
cikan bir sirec haline gelir.

5.4. Birlikte yaratici faile dogru doniisiim (Transformation toward a co-
creative agent)

TUm bu nedenlerle, enstalasyonun Uretildigi tasarim yoluyla arastirma
sireci, mimarhkta vyaratici failligin  dénlsmekte  oldugunu
gdstermektedir. Ancak bu donlsUm, algoritmanin insanla esdeger
bilingli bir fail haline geldigi anlamina gelmemektedir. Daha cok, yaratici
sonucun mimarin kurdugu kurallar, sayisal ortamin hesaplamali
davranisi, araylz geri bildirimleri ve Uretim teknolojilerinin maddi
kisitlari arasinda olusan doéngisel iliskiler icinde sekillendigini
gdstermektedir. Bu nedenle calismada savunulan hibrit yaratici faillik,
insan 6znenin ortadan kalkmasi degil; tasarim kararlarinin kurulmasi,

Birlikte Yaratici Faillik: Diferansiyel Biiytime Uzerinden Uretken Tasarima iceriden Bakis



varyasyonlarin ortaya cikmasi ve bu varyasyonlara deger atanmasi
slreclerinin farkl aktorler arasinda dagildigi etkilesimsel bir modeli
ifade etmektedir.

Bu baglamda, sistemden kaynaklanan teknik sapmalar ile yaratici
belirmeler birbirinden ayristirilarak degerlendirilmistir. Teknik hata,
algoritmik sistemin isleyisinden dogan ve tasarimcinin yaratici
niyetinden bagimsiz olarak ortaya cikan durumlari ifade etmektedir.
Buna karsilik yaratici belirme, tasarimcinin dogrudan éngoérmedigi;
ancak kendisi tarafindan tanimlanan parametre araliklari ve kurallar
icinde sayisal ortamin aciga cikardigl  bicimsel  olasiliklar
tanimlamaktadir. Dolayisiyla arastirmada degerli kabul edilen sonuclar,
sistemin rastgele bozulmalari degil; kural temelli isleyis icinde ortaya
cikan ve daha sonra bicimsel, kavramsal ve Uretimsel 6l¢Utler Gzerinden
secilerek anlamlandirilan varyasyonlardir.

Boylece mimar, tasarimi tek basina belirleyen tanrisal yaratici giice
sahip olan (demiurgic) figirden cok; parametre alanini kuran, sireci
yonlendiren ve ortaya cikan belirmeleri degerlendiren bir kiirator-karar
verici olarak yeniden konumlanmaktadir. Dolayisiyla calisma, ikinci
sayisal donus baglaminda mimarlikta yaratici 6znenin sabit ve tekil bir
kaynak olarak degil, coklu etkilesimler icinde kurulan dagitik bir
performans olarak yeniden distndlmesi gerektigine isaret etmektedir.

6. SONUG (CONCLUSION)

Bu calisma, ikinci sayisal donls sonrasinda mimari tasarimda yaratici
failligin artik tekil ve insan merkezli bir faaliyet olarak degil, mimar ile
sayisal ortam arasindaki etkilesimde kurulan dagitik bir bilissel slreg
olarak isledigini gdstermektedir. Bir[Arada] enstalasyonu, bu hibrit
failligi hem tasarim ve Uretim slrecinde hem de mekansal ¢iktilarinda
gorintr  kilmistir.  Diferansiyel blUyUme algoritmasi araciliglyla
geleneksel bir motifin yeniden yorumlanmasi, Boden’in yaraticilik
Olcltleri dogrultusunda yeni, sasirtici ve degerli distinsel ve bicimsel
sonuglar tretmistir. Kombinasyonel, kesifsel ve déntsimsel yaraticilik
kiplerinin eszamanli isleyisi ise gecmis ile gelecek, sayisal ile fiziksel ve
kural ile 6ngorilemezlik arasinda konumlanan bir Gretim mantigini
aciga cikarmistir.
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Bu bulgular, yaratici slrecin 4E bilis modelleriyle aciklanabilecegini
gdstermektedir. Tasarim baglama gomill bicimde gelismis, beden—
arac etkilesimleriyle sekillenmis, sayisal ortamlarla genislemis ve
mimar—algoritma doéngulerinde ortaya ¢ikmistir. Bu cercevede yaratici
fail, ne yalnizca insan ne de yalnizca makinedir; yaratici faillik, insan,
sayisal ortam ve maddi Uretim sirecleri arasinda dagilarak kurulan
etkilesimsel bir olusumdur.

Calismanin temel katkisi, Gretken mimari tasarimda yaratici kararlarin
nasil ortaya ciktigini sonuc Griinden ¢ok slireg icinden okuyarak goérintr
kilmasidir. Tasarim yoluyla arastirma yaklasimi, bu dagilimi iceriden
belgeleme ve yorumlama bakimindan etkili bir yontem sunmustur. Bu
dogrultuda calisma, mimarin rolinin ortadan kalkmadigini; aksine
parametre alanini kuran, stireci yonlendiren ve ortaya cikan belirmeleri
degerlendiren bir klrator-karar verici olarak yeniden tanimlandigini
gdstermektedir. Boylece makale, hesaplamali tasarim baglaminda
yaratic failligin insan ile makine arasinda basit bir gérev paylasimi
olarak degil, karsilikli geri bildirimler, secimler ve maddi kisitlar icinde
kurulan iliskisel bir performans olarak yeniden distintlmesine katki
sunmaktadir.
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This study presents a comparative evaluation of the descriptive and design output
performance of three advanced artificial intelligence (Al) models—Claude 3.5
Sonnet, Gemini 1.5 Flash, and ChatGPT 4o—within the context of interior
architecture. The assessment focuses on seven predefined design criteria: design
style, colour, lighting, furniture and product selection, interior materials,
architectural features, and spatial layout. Six eclectic reception area designs,
combining classical and modern influences, were selected as the visual stimuli for
the evaluation process. A total of 15 participants, all professional interior architects
with a minimum of five years of experience, scored the Al-generated outputs for
each criterion on a scale from 1 (very poor) to 5 (very successful). The evaluation
followed a standardized prompt structure for each Al model to ensure consistency
and fairness in the comparison. The findings indicate that Claude 3.5 Sonnet
achieved the highest overall performance, maintaining stable and reliable results
across most categories, with particular strengths in architectural features and
spatial layout. Gemini 1.5 Flash closely followed, excelling in design style and colour
while showing some variability in other areas. ChatGPT 40 demonstrated strong
performance in furniture and lighting but was less consistent overall, especially in
interior materials and spatial layout. Despite these differences, the performance
gap between the models was relatively small, indicating a competitive landscape
among the evaluated tools. Across all three models, spatial layout and interior
materials emerged as the most challenging criteria, suggesting that these aspects
require more advanced spatial reasoning, contextual awareness, and material
recognition than current Al models can consistently provide. While the study
highlights these limitations, it also underscores the potential of Al to enhance the
creative and technical phases of interior architecture by enabling faster concept
generation, detailed description, and alternative design exploration. Overall, the
results suggest that when integrated into collaborative co-design processes, Al
models can serve as valuable partners in both professional practice and design
education, complementing human expertise with algorithmic precision. The study
contributes to the growing discourse on Al’s role in design by mapping out the
strengths and weaknesses of each model and by identifying opportunities for
further refinement to produce more context-aware, accurate, and consistent
design outputs.

Keywords:  Al-Generated Interior Design, Interior Design, Describe, Design
Technology.
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Yapay Zeka i¢ Mimarliga Ne Olgiide Katki Saglayabilir?
Betimsel Dogruluk Uzerine Karsilastirmali Bir Analiz
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Bu calisma, Claude 3.5 Sonnet, Gemini 1.5 Flash ve ChatGPT 40 olmak Uzere U¢
yapay zeka modelinin, yedi temel tasarim kriterine dayali olarak i¢ mekan tasarimi
ciktilar Gretme performansini degerlendirmektedir. Bu kriterler; tasarim stili, renk,
aydinlatma, mobilya ve Grin segimi, ic mekan malzemeleri, mimari 6zellikler ve
mekansal yerlesimden olusmaktadir. Degerlendirme sireci, alti farkl mekan
tasarimi Gzerinden gergeklestirilmis ve 15 katilimci, yapay zeka tarafindan Uretilen
ciktilart 1 ile 5 arasinda puanlamistir. Sonuglar, Claude 3.5 Sonnet’in birgok kriterde
tutarli puanlar elde etmesi sayesinde genel performans agisindan en basarili model
oldugunu ortaya koymaktadir. Bunu, tasarim stili ve renk alanlarinda 6éne ¢ikan
ancak belirli 6lgide degiskenlik gosteren Gemini 1.5 Flash takip etmektedir.
ChatGPT 4o ise mobilya ve aydinlatma kategorilerinde glgli performans
sergilemesine karsin, genel tutarsizliklar nedeniyle daha disuk bir siralamada yer
almistir. Modeller rekabetgi bir performans gostermelerine ragmen, 6zellikle
mekansal yerlesim ve i¢c mekan malzemeleri gibi alanlar tim modeller igin belirli
zorluklar teskil etmis ve bu baglamda gelisime agik noktalar ortaya koymustur. Bu
calisma, yapay zeka destekli sistemlerin tasarim sireglerine katki potansiyelini
vurgularken, karmasik mekansal ve malzeme odakli baglamlarda mevcut
sinirlamalarin asilabilmesi adina daha fazla gelistirme ve kapsam genisletme
gerekliligine dikkat cekmektedir.
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1. INTRODUCTION

The impact of artificial intelligence (Al) on interior architecture is
profound, comparable to other technological advancements, and this
is only the beginning. Al tools continue to evolve, introducing enhanced
capabilities with each iteration. Assessing how these new features
affect the design process and determining their performance levels are
essential for both practice and research. Among Al tools with
conversational interfaces, OpenAl’s ChatGPT, Google’s Gemini, and
Anthropic’s Claude are prominent examples. These platforms,
alongside others such as X platform’s Grok, not only support text-based
interaction but also offer the ability to generate visual content. Initially,
these tools functioned similarly to text-to-image Al models like
Midjourney and Leonardo.ai, where users could input prompts to
create images. However, with the addition of image "describe"
functions, these chatbots have acquired the ability to interpret and
describe visual content comprehensively, marking a significant step
forward in understanding visual data.

The recent introduction of image description features—such as
Claude’s implementation in September 2024—provides a novel
opportunity to evaluate the extent to which Al models can accurately
interpret and articulate the components of interior spaces. Existing
research has extensively explored the generation of design concepts
using text-to-image Al tools, yet there is limited focus on their ability to
describe images accurately and how this influences visualization
processes. In particular, the potential for improved mental visualization
when a well-described space is provided in verbal form holds promise
for advancing both Al applications and design education. This study
addresses this research gap by evaluating how accurately ChatGPT,
Gemini, and Claude describe eclectic interior reception areas for
dermatology and aesthetic clinics based on predefined design elements
and criteria.

In this study, six reception area designs, created as part of an interior
architecture studio course, will be used as the primary visual stimuli.
These designs, which combine classical and modern elements in an
eclectic style, will be described by the Al models in terms of their key
components, including design style, colour, lighting, furniture, interior
materials, architectural features, and spatial layout. Participants with a
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minimum of five years of experience in interior architecture will rate
the accuracy of these descriptions on a scale from 1 (very poor) to 5
(very successful). The results will help identify which Al tool provides
the most accurate and detailed descriptions of interior spaces,
contributing valuable insights to the literature and professional practice
in interior architecture. By fostering a collaborative codesign process,
these Al tools enable designers to refine their concepts more
efficiently, bridging the gap between automated analysis and human
creativity. By determining the most effective tool for understanding and
describing visual content, this research aims to support the
development of more intuitive and impactful design tools that enhance
both creativity and communication.

2. LITERATURE REVIEW

A fundamental goal of architecture is to create built environments that
enhance psychological well-being, a responsibility that has grown as
people now spend over seventy percent of their lives indoors (Akram,
2013). As a crucial component of the built environment, interior design
significantly influences user experience, affecting spaces not only
functionally but also aesthetically and psychologically. The
representation of interior design is essential in interior architecture, as
it enables effective visual communication of ideas and fosters
collaboration among stakeholders (Chiu, 1995).

Design styles, which define the approach and methodology used in
planning and decorating spaces, play a crucial role in their aesthetic,
functional, and psychological qualities. These styles are influenced by
user preferences and spatial functions, impacting colour schemes,
materials, furniture, and accessories (Goldschmidt et al., 1998; Eckert
et al., 2000). A structured interior design process thus enhances spatial
functionality while contributing to occupants’ overall experience and
well-being.

2.1. Concept Development and the Integration of Al in Interior
Design

A successful interior design process begins with concept development,
where key spatial and functional relationships are identified through
brainstorming. According to Ching and Binggeli (2018), this phase
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requires synthesizing diverse ideas into a cohesive whole, ensuring
coherence between human interaction and spatial organization.
Designers refine their concepts by analysing how individual elements
impact the overall structure. Once initial explorations are complete, a
concise concept statement is formulated, guiding the schematic design
phase, where spatial layouts, proportions, and circulation patterns are
established to shape user experiences (Ching & Binggeli, 2018).

As technological advancements transform design methodologies,
artificial intelligence (Al) has emerged as a powerful tool, enhancing
both conceptual and schematic design. Al enables designers to analyse
extensive datasets, recognize patterns, and generate optimized
functional-aesthetic solutions (Almaz et al., 2024). Al integration in
education and practice expands design possibilities, streamlines
repetitive tasks, and improves overall efficiency (Graef & liche, 2021;
Halpern, 2020). Additionally, Al enhances decision-making, predicts
design challenges, and optimizes spatial arrangements for sustainability
(Miinch, 2022; Smith, 2018).

Artificial intelligence, rooted in cognitive science, emulates human
cognition through computational simulations (Sucu & Ataman, 2020).
Al models human thought and perception, generating data-driven
solutions (Huynh-The et al., 2023). Its evolution parallels the shift from
mechanization to digital automation, enabling intelligent design
processes (Bayrak, 2020). By continuously refining itself through vast
data analysis, Al systems improve precision and adaptability (Deveci,
2022).

In interior design, Al allows for realistic scenario simulations, enabling
data-informed spatial arrangements and material optimizations
(Mlnch, 2022; Smith, 2018). The iterative integration of Al fosters a
balance between human creativity and algorithmic precision,
ultimately enhancing design quality and user experience (Almaz et al.,
2024).
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2.2. The Role of Al in Creative Fields and Its Impact on Text-to-
Image Generation

One significant application of artificial intelligence (Al) in creative fields
is text-to-image generation, where textual descriptions are
transformed into visual representations using deep neural networks
and machine learning techniques (Reviriego & Merino-Gomez, 2022;
He & Deng, 2017). These models autonomously generate images based
on vast training datasets, enabling innovative solutions beyond
traditional programming (Fernandez, 2022). In interior design, text-to-
image Al has proven particularly valuable, improving visualization
speed, client communication, and allowing non-experts to engage
more effectively in the creative process (Yildirim & Emiraraslan, 2021).
Additionally, increased accessibility has fostered online creative
communities, bridging the gap between amateur and professional
designers while driving technological advancement (Vartiainen &
Tedre, 2023).

However, generating realistic and accurate images from text remains a
complex challenge, affecting applications such as digital art, image
editing, video games, and computer-aided design. The introduction of
generative adversarial networks (GANs) (Goodfellow et al.,, 2014,
Denton et al.,, 2015) has significantly improved image generation
quality (Reed et al., 2016; Xu et al., 2018). Conditional GANs (cGANs)
have further refined this process by allowing models to generate visuals
based on specific textual cues (Dong et al., 2017; Reed et al., 2016).
However, fine control over outputs remains an issue—small changes in
text, such as modifying a colour description, can cause unintended
variations in object placement or form, posing challenges for precision-
driven applications.

Since the mid-2010s, research in text-to-image Al has surged, driven by
model improvements and large-scale datasets (Dhariwal & Nichol,
2021; Saharia et al., 2022). Exposure to millions of annotated images
enables Al to learn patterns and generate contextually relevant outputs
(Bommasani et al., 2021). This has democratized visual content
creation, reducing reliance on technical expertise (Fiebrink, 2019;
Oppenlaender, 2022).
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Scholars argue that generative Al reshapes human-machine
interactions, redefining co-creativity (Audry, 2021). The process
increasingly relies on iterative refinement of textual prompts (Gwern,
2020; Rezwana & Maher, 2022), where users gradually guide Al toward
their artistic vision through repeated adjustments (Vartiainen & Tedre,
2023). This evolving human-Al dialogue highlights the collaborative
nature of generative design (Audry, 2021).

2.3. Understanding Al-Generated Designs

The advent of generative Al has significantly reshaped creative
workflows and brought important epistemological distinctions into
focus, particularly the difference between propositional knowledge
("knowing that") and procedural knowledge ("knowing how"), as well
as the nuances among ability, knowledge, and understanding
(Darwiche, 2018). Current generative models, despite their advanced
capabilities, primarily operate by statistical pattern matching,
generating outputs based on learned correlations without genuine
comprehension or meaning (Smith, 2019; Saharia et al., 2022). Such
models analyze pixel patterns corresponding to text descriptions to
create coherent and contextually appropriate visual content. However,
they inherently lack qualities like intuition, qualitative insight, agency,
personal experience, and judgment (Smith, 2019). Additionally, they
cannot reason consistently, plan strategically, understand their
environment comprehensively, or retain information beyond limited
contexts (Vartiainen et al., 2025).

Recent developments in computer vision and natural language
processing have expanded potential applications for generative Al,
particularly through text-guided image generation. Notably, models
such as DALL-E 2 (Ramesh et al., 2022) and Stable Diffusion (Rombach
et al., 2022) employ advanced techniques involving joint image-text
embeddings and diffusion processes (Sohl-Dickstein et al., 2015). These
approaches enable highly detailed and photo-realistic image creation
from textual prompts. However, achieving optimal results requires
precise and careful prompt engineering, defined as systematically
designing input prompts to enhance generative outputs (Dang et al,,
2022).
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Prompt engineering typically involves adding specific phrases like
“trending on art station” or “highly detailed” to enhance visual appeal
(Liu and Chilton, 2022). Nevertheless, these practices often rely on
intuition rather than established guidelines, resulting in phrases that
can seem arbitrary. Additionally, robust evaluation tools to
systematically assess prompt quality remain scarce, leaving users to
rely on single-output judgments (Pavlichenko and Ustalov, 2023).
Research highlights that prompt effectiveness significantly depends on
word sequence and context length. For example, Lu et al. (2021)
demonstrated the considerable impact of word arrangement, while Wu
et al. (2021) observed that combining multiple instructions within
extended prompts can introduce conflicting directives. Alternative
strategies include leveraging the language model itself to refine
prompts by elaborating on the problem, akin to human “think aloud”
problem-solving methods (Betz et al., 2021).

3. METHODOLOGY

3.1. Materials

This study utilized six reception area designs, which were initially
conceptualized and later developed into fully realized interior designs
by students enrolled in the IAED 3002 Interior Design Studio VI course.
The project required students to create eclectic interior designs by
combining one classical and one modern design style. To ensure
randomness and diversity, each student was instructed to draw one
classical style and one modern style from separate bowls containing
predefined style names. This process provided a unique starting point
for each student, with a balanced combination of historical and
contemporary aesthetics.

The project brief tasked students with designing an aesthetic
dermatology clinic, allowing them to select any space within the clinic's
spatial program for their initial focus. However, students were required
to generate their initial design concept using an Al model. This
conceptual output, referred to as the "Conceptual Image by Al" in
Appendix 1, served as a foundation for the subsequent design critiques
and iterations. The conceptual design's visual approach, colour palette,
and overall aesthetic were then integrated into their final design
outcomes.
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Students were granted freedom in their choice of Al model (e.g., text-
to-image or image-to-image) and platform, ensuring flexibility and
creativity in their workflow. The only limitations imposed were
adherence to the eclectic design styles assigned through the random
draw and alignment with the spatial and functional requirements of the
clinic project.

The final designs, referred to as “Interior Design of the Reception Area”
in Appendix 1, represent the culmination of the students' efforts,
incorporating both technical and aesthetic details. While one student
(Student 1) chose to focus on the doctor's office for the conceptual
image, the majority of students concentrated on the waiting area for
their initial design exploration.

Appendix 1 thus illustrates the progression from Al-generated
conceptual designs to the finalized 3D renderings of the reception
areas, highlighting the integration of Al tools and student creativity in
achieving functional and visually cohesive interior designs.

The prompt is “Describe the interior in these values: design style(s),
colour, lighting, furniture, products, interior materials, architectural
features (ceiling height, size of the space, windows, doors, etc.), spatial
layout.”. According to the prompt, the descriptions of Al models for 6
interior designs as in Appendix 2-7.

Random assignment of one classical and one modern design style was
intentionally employed to minimize stylistic bias and habitual design
tendencies among students. This method was designed to encourage
out-of-context spatial thinking and to stimulate genuine eclectic
composition rather than preference-based stylistic consistency. By
disrupting familiar design patterns, the study aimed to generate
heterogeneous visual outputs that could challenge the descriptive
capabilities of Al models under diverse aesthetic conditions.

3.2. Participants

The study involved 15 experienced interior architects and designers as
expert evaluators. All participants had a minimum of five years of
professional experience in interior design practice. The evaluators were
recruited from different professional backgrounds, including
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architectural offices, academia, and independent design studios. This

diversity was intentionally sought to reduce single-discipline bias and to

strengthen the

reliability of expert judgment. The evaluators

participated voluntarily and were not involved in the production of the

design stimuli.

3.3. Data Collection

The six eclectic reception area designs served as visual stimuli for the

study. Descriptions of these designs were generated using ChatGPT,

Gemini, and Claude based on a standardized prompt, which included

components such as:

Design style(s)

Furniture and products
Interior materials

Spatial layout

Architectural features (e.g., ceiling height, windows, doors)

Participants reviewed the descriptions and scored the accuracy and

detail on a scale of 1 (very poor) to 5 (very successful). The collected

scores and feedback were recorded for analysis.

3.4. Data Analysis

Although numerical scoring was employed, the evaluation process is

fundamentally grounded in expert judgment and therefore constitutes

a structured expert-based evaluative approach rather than a purely

objective quantitative experiment. The 1-5 Likert scale was used to

systematically organize and compare expert perceptions across the

evaluated criteria.

The numerical scores provided by the 15 professional interior architects

were analysed by summing the total points each Al model received for

each criterion across all six reception area designs. The analysis focused

on two comparative levels:

Overall Performance

For each Al model, the total scores obtained across all design criteria

(design style, colour, lighting, furniture and products, interior materials,

architectural features, and spatial layout) were summed to determine

its overall descriptive performance.

Criterion-Based Performance

104

JCoDe | Vol 7 No 1 | March 2026 | Generative Design Across Scales | Sekerci, Y. Develier, M.



105

For each individual criterion, the total scores assigned to each Al model
across the six designs were calculated. This enabled the identification
of the relative strengths of the models in specific design aspects. For
instance, by comparing the total scores obtained in the “lighting”
category, the model demonstrating superior descriptive capability in
lighting could be determined.

The results therefore represent comparative patterns of expert
perception rather than statistically absolute measurements. This
approach enables relative performance comparison among the Al
models but does not claim predictive or generalizable statistical
inference. The structured nature of this expert-based quantitative
comparison provides a systematic framework for evaluating the
descriptive capacities of the Al models in complex interior design
contexts.

3.5. Procedure

The study followed a structured process:

. Stimulus Presentation: Participants were presented with six
reception area designs and the Al-generated descriptions from
ChatGPT, Gemini, and Claude.

. Scoring Phase: Participants rated each Al model's description
for each design based on specific criteria (design style, colour, lighting,
furniture and products, interior materials, architectural features, and
spatial layout) using a 1 to 5 scale (1 = very poor, 5 = very successful).

. Data Collection: The scores provided by the 15 participants
were recorded for each Al model across all criteria and designs.

This step-by-step process ensured consistency in the evaluation and
enabled a comprehensive comparison of the descriptive performance
of the Al models. The structured nature of the procedure also ensured
that all participants used the same assessment framework.

3.6. Ethical Approval

The study was reviewed and approved by Antalya Bilim University,
Natural and Applied Sciences Scientific Research and Publication Ethics
Committee, in their decision dated February 18, 2025, and marked as
2025/03, ensuring that all procedures complied with ethical guidelines
for research involving human participants. Participants were informed
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about the purpose of the study, assured of their anonymity, and
provided informed consent before participation.

4. FINDINGS

The average points given by the participants for each Al model across
the six different spaces in seven different criteria and overall can be
seen in Table 1.

DESIGN STYLE COLOUR

ChatGPT 3.5 ChatGPT 3.4
Claude 3.2 Claude 3.9
Gemini 3.7 Gemini 3.6
LIGHTING FURNITURE & PRODUCT
ChatGPT 3.5 ChatGPT 3.6
Claude 3.5 Claude 3.4
Gemini 3.5 Gemini 3.5
INTERIOR MATERIALS ARCHITECTURAL FEATURES
ChatGPT 3.2 ChatGPT 3.3
Claude 3.5 Claude 3.7
Gemini 3.5 Gemini 3.6
SPATIAL LAYOUT OVERALL

ChatGPT 3.4 ChatGPT 3.4
Claude 3.6 Claude 3.5
Gemini 3.0 Gemini 3.5

As summarized in Table 1, the performance of different Al models
varies across design criteria, with Gemini achieving the highest ratings
in Design Style and ChatGPT in Furniture & Product.

Table 2 presents the average performance of the Al models across
seven criteria and six space designs, providing a comprehensive
comparison of their effectiveness.

Design Style

Al 1t 2nd 3d 4th Fi 6t Overall
Model Design | Design | Design | Design | Design | Design

ChatGPT 2.3 4.1 3.9 3.5 3.9 3.3 3.5
Claude 3.1 3.4 3.5 2.7 3.4 2.9 3.2
Gemini 33 4.1 4.0 3.6 3.7 3.8 3.7
Colour

Al 1t 2nd 3 4th Fi 6t Overall
Model Design | Design | Design | Design | Design | Design

ChatGPT 2.1 4.2 3.7 3.4 3.8 3.5 3.4
Claude 3.9 4.1 4.0 3.5 3.9 4.1 3.9

Table 1: Average Points of the
Participants (Green indicates
the best performance, yellow
represents moderate
performance, and red shows
the worst performance for the
specific criterion).
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of Al Models Across Seven
Criteria and Six Space Designs

Gemini | 3.8 4.5 3.4 3.7 2.8 3.4 3.6

Lighting

Al i 2nd 3rd 4th Fi 6th Overall
Model Design | Design | Design | Design | Design | Design

ChatGPT 2.3 3.9 3.9 3.5 3.7 3.8 3.5
Claude 3.5 3.9 3.7 3.4 3.1 3.6 3.5
Gemini 2.8 4.0 3.3 3.5 3.9 3.7 3.5
Furniture & Product

Al i 2nd 3rd 4th Fi 6th Overall
Model Design | Design | Design | Design | Design | Design

ChatGPT 3.2 4.3 3.5 3.1 3.9 3.7 3.6
Claude 3.5 4.1 2.7 3.5 3.6 3.1 3.4
Gemini 3.6 3.7 2.7 3.6 3.1 4.3 3.5
Interior Materials

Al i 2nd 3 4th Fi 6th Overall
Model Design | Design | Design | Design | Design | Design

ChatGPT 2.2 3.7 2.9 3.5 3.7 3.4 3.2
Claude 3.9 3.5 3.1 33 3.5 3.5 3.5
Gemini 4.1 3.5 2.7 3.5 3.1 4.1 3.5
Architectural Features

Al i 2nd 3d 4th Fi 6t Overall
Model Design | Design | Design | Design | Design | Design

ChatGPT 2.7 33 3.1 33 3.4 4.0 3.3
Claude 3.9 3.3 3.8 3.9 3.5 3.7 3.7
Gemini 33 3.7 33 3.6 3.7 3.9 3.6
Spatial Layout

Al i 2nd 3d 4th Fi 6t Overall
Model Design | Design | Design | Design | Design | Design

ChatGPT 2.2 4.2 4.0 3.2 3.5 3.5 3.4
Claude 3.2 4.1 3.7 3.6 3.5 3.5 3.6
Gemini 3.3 2.9 2.9 2.7 2.6 3.3 3.0

4.1. Design Style

In the design style criterion, the overall performance of the three Al
models reveals notable differences in their ability to accurately capture
and describe the design style across six different spaces. Gemini 1.5
Flash stands out as the most successful model, achieving the highest
overall average of 3.7. It consistently received high scores, particularly
in the 2nd and 3rd designs, with scores of 4.1 and 4.0, demonstrating
both accuracy and consistency.

ChatGPT 4o, with an overall average of 3.5, follows as the second-best
performer. Although it received relatively high scores in some spaces
(such as the 2nd and 5th designs with scores of 4.1 and 3.9), it struggled
in the 1st design, where its score dropped to 2.3. This indicates
moderate success but a lack of consistency across different designs.
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Claude 3.5 Sonnet, with the lowest overall average of 3.2, exhibited
high consistency in its scores but failed to achieve strong performance.
Its scores remained within a narrow range, with a low point of 2.7 in
the 4th design and a high point of 3.5 in the 3rd design. This suggests
that while participants generally agreed on its performance, the model
was unable to accurately or effectively describe the design style
compared to the other models.

Overall, Gemini 1.5 Flash demonstrated both strong performance and
consistency, making it the most effective model for this criterion,
whereas Claude 3.5 Sonnet's consistent but low performance highlights
its limitations in capturing the complexity of design styles.

4.2. Colour

In the colour criterion, the Al models demonstrated varied
performance levels, with Claude 3.5 Sonnet achieving the highest
overall average of 3.9. Claude consistently performed well across all six
designs, receiving high scores particularly in the 1st and 6th designs (3.9
and 4.1). This suggests that Claude was effective in accurately
interpreting and representing colour information, with minimal
fluctuations across different designs.

Gemini 1.5 Flash, with an overall average of 3.6, followed closely behind
Claude. It demonstrated strong performance in the 2nd design (4.5) but
experienced a significant drop in the 5th design (2.8). This indicates that
although Gemini generally handled colour well, its performance was
less consistent compared to Claude.

ChatGPT 4o achieved the lowest overall average of 3.4, with notable
fluctuations in its performance. It received its highest score in the 2nd
design (4.2) but struggled in the 1st design (2.1). This inconsistency
suggests that ChatGPT’s ability to interpret colour varied significantly
depending on the design context.

Overall, Claude 3.5 Sonnet demonstrated both accuracy and
consistency in the colour criterion, outperforming the other models.
Gemini 1.5 Flash showed strong potential but occasional
inconsistencies, while ChatGPT 4o struggled with variability in
performance across different designs.
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4.3. Lighting

In the lighting criterion, the performance of the three Al models was
remarkably close, with all models achieving an overall average of 3.5.
However, slight differences emerge when examining the finer details of
their performance, revealing a small but notable distinction in ranking.
Gemini 1.5 Flash demonstrated the best performance among the
models, with its highest score in the 2nd design (4.0) and generally
stable performance across most designs. Although it experienced a
slight drop in the 3rd design (3.3), its ability to perform consistently at
a high level gave it a slight edge over the others.

Claude 3.5 Sonnet closely followed Gemini, maintaining steady scores
between 3.1 and 3.9 across all designs. This consistency allowed it to
achieve solid performance, though it slightly lagged behind Gemini due
to its lack of higher peaks.

ChatGPT 4o ranked just behind Claude, with its scores ranging from 2.3
in the 1st design to 3.9 in the 2nd and 3rd designs. While it performed
well in several designs, its lower score in the 1st design negatively
affected its overall ranking in this category.

Overall, despite their similar average scores, Gemini 1.5 Flash emerged
as the best-performing model due to its slightly higher peak scores and
overall stability. Claude 3.5 Sonnet displayed strong consistency but
lacked standout moments, while ChatGPT 40 showed moderate
success, impacted by its weaker performance in certain designs.

4.4. Furniture & Product

In the furniture and product criterion, ChatGPT 40 achieved the highest
overall average of 3.6, followed by Gemini 1.5 Flash with 3.5, and
Claude 3.5 Sonnet with 3.4. Despite the relatively close overall
averages, the models displayed distinct performance patterns.

ChatGPT 40 showed strong performance in the 2nd design (4.3) and
maintained relatively stable scores across most designs. Its lowest score
was in the 4th design (3.1), but overall, its performance was consistent
and reliable, making it the most successful model for this criterion.

Gemini 1.5 Flash demonstrated variability, with its lowest score in the
3rd design (2.7) and its highest score in the 6th design (4.3). This
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suggests that although Gemini had the potential for high performance,
it experienced fluctuations across different designs, impacting its
consistency.

Claude 3.5 Sonnet received moderate scores, ranging from 2.7 in the
3rd design to 4.1 in the 2nd design. Although it maintained a narrow
score range compared to Gemini, its performance was generally lower
and less effective in accurately identifying furniture and product-
related aspects.

Overall, ChatGPT 40 demonstrated both strong performance and
consistency, making it the most effective model for this criterion.
Gemini 1.5 Flash had potential but was hindered by inconsistent
performance, while Claude 3.5 Sonnet remained moderately consistent
but less successful overall.

4.5. Interior Materials

In the interior materials criterion, Gemini 1.5 Flash and Claude 3.5
Sonnet both achieved an overall average of 3.5, but a closer
examination reveals that Gemini slightly outperformed Claude due to
its higher peaks and fewer fluctuations across designs. ChatGPT 4o
followed with a lower average of 3.2.

Gemini 1.5 Flash demonstrated its best performance in the 1st (4.1) and
6th (4.1) designs, showing its ability to accurately capture material
details. Although it experienced a slight drop in the 3rd design (2.7) and
5th design (3.1), its overall performance remained strong, making it the
top model for this criterion.

Claude 3.5 Sonnet maintained steady performance, with scores ranging
between 3.1 and 3.9 across all designs. While it lacked the high peaks
seen in Gemini’s performance, its consistent scores allowed it to remain
competitive, closely trailing behind Gemini.

ChatGPT 4o struggled in this criterion, with its lowest score of 2.2 in the
1st design. Although it showed improvement in the 2nd and 5th designs
(3.7), its overall performance was impacted by lower scores in other
designs, leading to a final average of 3.2.

110

JCoDe | Vol 7 No 1 | March 2026 | Generative Design Across Scales | Sekerci, Y. Develier, M.



111

Overall, Gemini 1.5 Flash emerged as the top-performing model due to
its combination of high peaks and relatively stable performance. Claude
3.5 Sonnet followed closely, benefiting from its consistency, while
ChatGPT 4o lagged due to fluctuations and lower initial performance.

4.6. Architectural Features

In the architectural features criterion, Claude 3.5 Sonnet secured the
highest overall average with 3.7, followed closely by Gemini 1.5 Flash
with 3.6, and ChatGPT 40 with 3.3. Despite the relatively close averages,
the models showed distinct patterns of performance across the six
designs.

Claude 3.5 Sonnet consistently performed well, receiving its highest
score of 3.9 in the 4th design and maintaining scores above 3.3 in all
designs. Its strong and consistent performance highlights its ability to
effectively capture architectural features with minimal fluctuations.

Gemini 1.5 Flash also demonstrated stable performance, with its scores
ranging from 3.3 to 3.9. Its best performance was observed in the 6th
design (3.9), reflecting its capability to interpret architectural features
accurately. Although it closely followed Claude, its slightly lower peak
scores kept it in second place.

ChatGPT 40 showed the most variability, with its lowest score in the 1st
design (2.7) and its highest score in the 6th design (4.0). While it
managed to achieve success in some designs, its inconsistent
performance limited its overall effectiveness in this criterion.

Overall, Claude 3.5 Sonnet stood out as the most effective model due
to its consistent and strong performance. Gemini 1.5 Flash closely
followed, demonstrating stable results, while ChatGPT 4o struggled
with fluctuations, making it the least effective in capturing architectural
features.

4.7. Spatial Layout

In the spatial layout criterion, Claude 3.5 Sonnet achieved the highest
overall average of 3.6, followed by ChatGPT 4o with 3.4, while Gemini
1.5 Flash lagged behind with an overall average of 3.0.
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Claude 3.5 Sonnet demonstrated consistent performance, with scores
ranging from 3.2 in the 1st design to 3.7 in the 3rd design. Its ability to
maintain steady scores across all designs highlights its effectiveness in
capturing spatial layout accurately without major fluctuations.

ChatGPT 40 showed moderate success, with its lowest score in the 1st
design (2.2) and its highest score in the 3rd design (4.0). Although it
displayed improvement in later designs, its performance variability
across designs limited its overall success in this category.

Gemini 1.5 Flash struggled the most, with its scores ranging from 2.6 in
the 5th design to 3.3 in the 6th design. The lack of strong or consistent
performance suggests that Gemini had difficulty accurately capturing
and representing the spatial layout.

Overall, Claude 3.5 Sonnet emerged as the most successful and
consistent model in this criterion. ChatGPT 4o followed with moderate
success but some variability, while Gemini 1.5 Flash experienced the
most challenges, making it the least effective in this category.

4.8. Overall Performance

The overall performance of the Al models across all seven criteria shows
that the differences between them are relatively small, indicating that
all models performed closely. Claude 3.5 Sonnet ranked 1st with an
overall average of 3.5, followed by Gemini 1.5 Flash in 2nd place with
an average of 3.5, and ChatGPT 4o in 3rd place with 3.4,

When examining the total points across all designs and criteria, Claude
scored the highest with 2228 points, followed by Gemini with 2199
points, and ChatGPT with 2161 points. These results further highlight
how close the models are in terms of overall performance, with only
small differences observed.

. Claude 3.5 Sonnet (3.5 average, 2228 points): Claude's
performance was characterized by consistency, with strong scores
across key criteria such as architectural features (3.7) and spatial layout
(3.6). Its ability to maintain steady results in various designs gave it an
advantage over the other models.

. Gemini 1.5 Flash (3.5 average, 2199 points): Gemini
demonstrated strength in areas such as design style (3.7) and colour
(3.6) but experienced slight variability in criteria like spatial layout (3.0).
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Despite these fluctuations, its high peaks in certain designs allowed it
to compete closely with Claude.

. ChatGPT 40 (3.4 average, 2161 points): ChatGPT showed
potential in specific areas like furniture & product (3.6) and lighting
(3.5) but suffered from greater variability across designs. Its
inconsistent performance in criteria like spatial layout (3.4) and interior
materials (3.2) kept it behind the other models.

In conclusion, while Claude 3.5 Sonnet slightly outperformed the others
in terms of overall stability and effectiveness, the small differences in
average scores and total points indicate that Gemini 1.5 Flash and
ChatGPT 40 were not far behind, highlighting the competitive nature of
their performance.

Beyond numerical comparison, the findings indicate that current Al
models demonstrate stronger performance in categories associated
with visually explicit attributes such as colour, lighting, and furniture. In
contrast, spatial layout and interior materials—both of which require
deeper three-dimensional reasoning and contextual interpretation—
remain comparatively weaker. This reveals a fundamental limitation in
image-to-text Al systems, where surface-level features are more
reliably interpreted than complex spatial and material relationships.
These findings align with previous research emphasizing the challenges
of spatial cognition and material recognition in generative Al systems.

5. CONCLUSION

This study compared the performance of three Al models—Claude 3.5
Sonnet, Gemini 1.5 Flash, and ChatGPT 4o—across seven design-
related criteria, including design style, colour, lighting, furniture and
product, interior materials, architectural features, and spatial layout.
The results revealed Claude 3.5 Sonnet as the top-performing model
due to its consistency and reliability, with Gemini 1.5 Flash closely
following, while ChatGPT 40 ranked third.

Despite their differences, the small variations in total points and overall
averages indicate a highly competitive outcome. Claude’s consistent
performance in categories like architectural features (3.7) and spatial
layout (3.6) contributed to its success, while Gemini excelled in design
style (3.7) and colour (3.6) but experienced minor fluctuations.
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ChatGPT’s variable performance, with notable strengths in furniture
and product (3.6) and lighting (3.5), limited its overall effectiveness.

The findings demonstrate that Al tools hold great potential for
enhancing design processes, but the models’ fluctuating performance
in spatial layout and interior materials highlights opportunities for
further improvements, as evidenced by varying scores and limited
overall success in these criteria. in accuracy. By refining these models
and integrating them more effectively into design workflows, Al can
serve as a valuable creative and technical support system for designers.

Limitations & Further Studies

This study has several limitations that should be acknowledged. Firstly,
the evaluation relies on expert-based subjective assessment rather
than automated or fully objective computational metrics. Although
numerical scales were applied, the findings ultimately reflect patterns
of professional perception. Additionally, the experimental setup did not
include inter-rater reliability analysis, which could be addressed in
future studies to strengthen the statistical robustness and
methodological rigor of the results.

The evaluation was limited to only three Al models—Claude 3.5 Sonnet,
Gemini 1.5 Flash, and ChatGPT 4o. Including additional Al models with
varying capabilities could provide a more comprehensive comparison
of Al-generated interior designs and reveal performance differences
across a wider range of systems.

Additionally, the study focused on a limited set of design criteria within
six spatial contexts. Expanding the study to include more design
elements, such as ambiance, emotional response, or different
functional aspects of the spaces, could provide a more comprehensive
understanding of Al performance in interior design.

Another limitation is the static nature of the evaluations. The Al models
were assessed based on outputs generated from standardized
prompts, without iterative refinement or feedback loops. Future
studies could explore how real-time interactions between designers
and Al models, or adaptive Al systems that learn from feedback, affect
design quality and outcomes.

114

JCoDe | Vol 7 No 1 | March 2026 | Generative Design Across Scales | Sekerci, Y. Develier, M.



115

Finally, the scope of this study was limited to text-to-image Al models.
Exploring how other Al modalities, such as generative models for
material suggestions, space optimization, or multisensory design, could
further enrich the design process is a promising area for future
research.
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Appendix 1. The reception area designs used in the research, along with their conceptual images and design styles.

Number

Design Styles

Conceptual Image by Al

Interior Design of the Reception Area

1

Gothic &
Mackintosh

Al Tool:
Midjourney

(Phase 1) Blend: Images taken from
Dezeen and Behance were blended at
Midjourney.

(Phase 2) Upscale: Image was upscaled
with Midjourney

(Phase 3) Blend: Image taken from the
Mackintosh design page and Upscaled
image were blended at Midjourney.

Art Deco &
Op Art

Al Tool:
Midjourney

(Phase 1) Prompt: art deco interior
space, op art interior space, interior
architecture, 8k, ultra realistic
renderings, realistic office photo.
(Phase 2) Prompt: art deco interior
architecture, op art interior
architecture, interior architecture, 8k,
ultra realistic renderings, art deco
interior space, op art interior space ,
realistic office photo, led light, art
deco office design, op art office
design, Decor  elements and
accessories for an Art deco interior,
Decor elements and accessories for an
op art interior.

(Phase 3) Blend: Two images
generated from prompts were
blended.

Baroque &
Bauhaus

120

JCoDe | Vol 7 No 1 | March 2026 | Generative Design Across Scales | Sekerci, Y. Develier, M.



Al Tool:
Midjourney

(Phase 1) Prompt: a waiting area with
bauhaus furniture positioned in front
of a baroque-style background, with
column.

(Phase 2) Upscale: Image was upscaled
with Midjourney.

(Phase 3) Prompt: baroque columns
and baroque wall reliefs, simple single
armchairs with bauhaus metal legs,
waiting area.

(Phase 4) Upscale: Image was upscaled
with Midjourney.

(Phase 5) Blend: Two images
generated from prompts were
blended.

4 Ancient Greece &
Deconstructivism

Al Tool:
Midjourney

(Phase 1) Prompt: A mixture of ancient
greek and deconstructivism
architecture clinical waiting area
interior design, wide-angle vision,
postmodern, modern,sharpness,
turmoil,  uncertainty, geo-metric
imbalance, futuristic, ancient greek,
colon, regularity, energetic, mobile,
dynamic, deconstruction, non vertical,
trapezoid, oblique, folded, balanced
and stationary, curved, marble
surfaces, bright spaces.
(Phase 2) Upscale: Image was upscaled
with Midjourney.
(Phase 3) Blend: Image taken from
Upscaled image, Pinterest,
Harpersbazaar, Dezeen and Archdaily
were blended at Midjourney.
(Phase 4) Upscale: Image was upscaled
with Midjourney.
(Phase 5) Variation: Image was varied
with Midjourney.
T

5 Romanesque &
Minimalism
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Al Tool:
Midjourney

(Phase 1) Blend: Image taken from
Pinterest and Dezeen were blended at
Midjourney.

(Phase 2) Blend: Image taken from
Pinterest, Dezeen and Blended image
were blended at Midjourney.

(Phase 3) Blend: Blended 2 images

6 Ancient Greece &
Pop Art

were blended again at Midjourney.

Al Tool:
Midjourney

(Phase 1) Prompt: Living room design
includng ancient greek and pop art
design styles, pastel green and yellow
details, pastel colours, organic
furniture, plant details, ancient greek
poster, colourful furniture and
ancient greek poster, pastel coloured
living room, pop art furniture.

(Phase 2) Prompt: colourful living
room design interor design, colourful
columns, column details, pop art
furniture pop art poster in the prayer
room, glass coffee table blue, arched
walls colourful design.

(Phase 3) Blend: Two images
generated from prompts were
blended.

Appendix 2. The descriptions for the 1st design

ChatGPT 40 Claude 3.5 Sonnet Gemini 1.5 Flash

Design Style(s) -The design  combines | -Minimalist modern - Modern Minimalist: The overall aesthetic
neoclassical elements | -Contemporary luxury leans towards a modern minimalist style,
(evident in the Corinthian- | -Clinical sophistication with clean lines, neutral colours, and a focus
style columns and on functionality.

decorative wall panels) with
modern minimalism (clean
lines of the furniture and
reception desk).

-Contemporary: The design incorporates
contemporary elements like the sleek
furniture and the use of natural light.

-The interior features a
monochromatic  blue-gray
palette, creating a serene
and professional
atmosphere.

Predominantly neutral
with:

-Warm white walls
-Light grey concrete
textures

-Light wood tones
-Black accents
-White  marble

gold/beige veining

with

- Neutral Tones: The primary colours used
are neutral tones, such as white, beige, and
light brown. This creates a calming and
sophisticated atmosphere.

-Black Accents: Black accents are used
strategically to add contrast and definition,
such as the black lines on the wall and the
black frames around the mirrors.
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Lighting

-The space uses recessed
lighting embedded into the
coffered ceiling, providing
uniform illumination.
-Hanging linear pendant
lights over the reception
desk add a modern touch.

-Recessed ceiling lights

-Hidden LED strip
lighting behind wooden
panels creating ambient

glow

-Modern linear black
track lighting visible in
background

-Well-lit space with even
illumination

- Recessed Lighting: Recessed lighting is
used to provide general illumination
throughout the space, creating a clean and
modern look.

-Spotlights: Spotlights are used to highlight
specific areas, such as the reception desk
and the wall with the clinic's name.
-Natural Light: The large windows likely
allow for ample natural light to enter the
space, further enhancing the bright and airy
feel.

Furniture

-The reception desk is a
geometric, minimalist
design, blending seamlessly
into the monochromatic
theme.

-Waiting area seating s
modern and understated,
with metal or upholstered
finishes.

Products

-Branding elements like the
“Meta Clinic” signage are
integrated into the
reception desk, reflecting a
sleek corporate identity.

-Large reception desk in
white marble-look
material with veining
-Two black chairs/stools
against the feature wall
-Built-in shelving visible
in background

- Reception Desk: The reception desk is a
modern and minimalist design, with a white
marble-like countertop and a black base.
-Chairs: Two black chairs are placed in front
of the reception desk, providing a
comfortable seating area for visitors.
-Shelves: Shelves are visible on the right side
of the image, likely used to display products
or decorative items.

- Aesthetic Products: The shelves likely
display products related to the clinic's
services, such as skincare products,
makeup, or other beauty items.

Interior Materials

-Painted paneling on the
walls adds texture and
elegance.

-Plaster or gypsum detailing
is present on the ceiling and
columns.

-Glass elements in the
window sections, framed by
metal  grids, introduce
natural light while
maintaining privacy.

-Green wall features with
plants enhance the biophilic
quality of the design.

-Concrete-look wall
panels
-Wood  veneer  wall
cladding
-Marble-look  surfaces
(likely  porcelain  or

engineered stone)
-Smooth painted drywall
-Black metal accents

- Wood: Wood is used for the wall behind
the reception desk, adding warmth and
texture to the space.

-Marble: The reception desk features a
marble-like countertop, creating a luxurious
and sophisticated look.

-Painted Walls: The walls are likely painted
in a neutral colour, such as white or beige.

Architectural

-Ceiling Height: High ceilings

-High ceilings (appears

- Ceiling Height: The ceiling height appears

Features amplify the grandeur and | to be approximately 9- | to be relatively high, contributing to the
openness of the space. 10 feet) spacious feel of the interior.
-Size of the Space: The room | C-lean-lined geometric | -Space Size: The space seems to be of
appears expansive, likely a | ceiling detail in | moderate size, with a well-defined
large clinic reception area. black/grey reception area and additional space to the
-Windows: Large, | -No visible windows in | right.
rectangular windows with | reception area -Windows: Large windows are present,
grid patterns allow for | -Appears to be a | allowing natural light to enter the space and
natural light while | moderately sized | providing views of the exterior.
maintaining symmetry. reception space (roughly | -Doors: The doors appear to be modern and
-Doors: Doorways blend | 15-20 feet wide) minimalist in design, with clean lines and a
with the wall panels and | -Linear wall detailing | neutral colour.
may include arched | creating vertical panels
elements, maintaining the | -Integrated wall signage
classical aesthetic. reading "Derma

Aesthetic"
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Spatial Layout

-The reception desk s
centrally positioned as a
focal point, framed by
evenly spaced columns.
-Symmetrically  arranged
seating areas flank the
reception zone, creating
balance.

-Vertical greenery along the
walls adds interest and
warmth to the spatial
organization.

- Open plan reception
area

-Linear reception
counter as focal point
-Symmetrical design

with balanced elements

-Clear sight lines to back
areas

-Well-defined circulation
space in front of counter
-Storage/display  areas
visible in background

- Reception Area: The reception area is
clearly defined and centrally located,
welcoming visitors upon entry.

-Waiting Area: The chairs in front of the
reception desk create a small waiting area
for visitors.

-Shelves: The shelves on the right side of the
image provide additional storage and
display space.

Appendix 3. The descriptions for the 2nd design

rounded and streamlined
design, emphasizing
symmetry and geometric
patterns in gold and black.
-Accessories such as
metallic planters
complement the Art Deco
theme.

curved edges and two-
tone striped design
-Two Apple computers
on stands at the
reception

Decorative potted plant
in a metallic planter
-Custom "Onirique"
signage with Art Deco-

ChatGPT 40 Claude 3.5 Sonnet Gemini 1.5 Flash

Design Style(s) -The interior embraces an | -Art Deco revival - Art Deco: The overall aesthetic strongly
Art Deco design style, | -Modern geometric reflects the Art Deco style, characterized by
characterized by geometric | -Glamorous geometric patterns, bold colours, and
patterns, bold contrasts, | contemporary luxurious materials.
and metallic accents. -Modern: The design incorporates modern

elements like the sleek furniture and the use
of digital displays.

Colour -The space features a warm | -Black and white as base | - Warm Tones: The primary colours used are
colour palette with shades | colours warm tones, such as beige, peach, and gold.
of beige, peach, black, and | -Peach/salmon pink | These colours create a welcoming and
gold, adding a luxurious and | accents sophisticated atmosphere.
inviting ambiance -Gold/brass metallic | -Black Accents: Black accents are used

details strategically to add contrast and definition,
-Navy blue accent in the | such as the black stripes on the floor and the
logo backdrop black trim around the doors.
-White Accents: White accents are used to
create a sense of balance and contrast with
the warm tones, such as the white walls and
the white countertop of the reception desk.

Lighting -Wall-mounted sconce | -Modern vertical wall | - Wall Sconces: Wall sconces with gold
lighting with gold finishes | sconces with  warm | accents provide ambient lighting, adding to
enhances  the  vertical | lighting the luxurious feel of the space.
design elements. -Appears to have | -Recessed Lighting: Recessed lighting is likely
-The overall lighting is soft, | ambient overhead | used to provide general illumination
accentuating the reflective | lighting throughout the space.
materials and the | -Strategic lighting
geometric patterns. highlighting the brand

name and logo
Furniture -The reception desk has a | -Reception desk with | - Reception Desk: The reception desk is a

modern and sleek design, with a white
marble-like countertop and a black base.
The geometric patterns on the front of the
desk are a nod to the Art Deco style.

-Chairs: Two black chairs are placed in front
of the reception desk, providing a
comfortable seating area for visitors.

-Coffee Table: A small coffee table with a
gold base and a black top is visible in the
foreground, adding a touch of luxury.
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Products

-Branding, such as the
"ONIRIQUE" signage, is
integrated elegantly into
the wall design, reflecting a
sophisticated identity.
-Dual computers on the
desk highlight the
functional purpose of the
reception area.

- Digital Displays: Two computer monitors
are placed on the reception desk, likely used
for customer service or administrative tasks.

Interior Materials

-Gold accents on the wall
and furniture emphasize
elegance.

-High-gloss finishes on the
floor and decorative wall
panels contribute to a
polished, luxurious look.
-Glass and metal details add
a modern touch to the Art
Deco style.

inspired cloud/arch
motif

-Mixed panel  wall
system with geometric
patterns

-High-gloss or lacquered
surfaces

-Metallic trim details
-Appears to be vinyl or
tile flooring

- Marble: The reception desk features a
marble-like countertop, creating a luxurious
and sophisticated look.

-Wood: Wood is likely used for the base of
the reception desk and the coffee table,
adding warmth and texture to the space.
-Painted Walls: The walls are likely painted in
a neutral colour, such as white or beige.

Architectural
Features

-Ceiling Height: Standard
ceiling height with layered
detailing and recessed
areas.

-Size of the Space: Medium-
sized area designed for
functionality while
maintaining style.
-Windows and Doors: Doors
are seamlessly integrated
into the paneling,
maintaining a consistent
design language.

-Standard height ceiling
with crown molding

-Air - conditioning unit
visible

-Geometric wall
paneling creating visual
interest

-No visible windows in
this view

-Bold geometric floor
pattern with black and
white stripes

- Ceiling Height: The ceiling height appears
to be relatively high, contributing to the
spacious feel of the interior.

-Space Size: The space seems to be of
moderate size, with a well-defined reception
area and additional space to the right.
-Doors: The doors appear to be modern and
minimalist in design, with clean lines and a
black trim.

Spatial Layout

-The reception desk is
centrally placed, serving as
the primary focal point.
-The geometric flooring
pattern directs attention to
the reception area and
creates a sense of depth.
-Surrounding spaces are
clean and open, with
decorative  wall  panels
reinforcing the cohesive
design.

-Symmetrical design
centered on reception
desk

-Balanced wall sconces
flanking the logo
-Dynamic diagonal floor
pattern leading to desk
-Wall panels creating
rhythm and movement
-Well-defined reception
area

- Reception Area: The reception area is
clearly defined and centrally located,
welcoming visitors upon entry.

-Waiting Area: The chairs in front of the
reception desk create a small waiting area
for visitors.

Appendix 4. The descriptions for the 3rd design

ChatGPT 40 Claude 3.5 Sonnet Gemini 1.5 Flash

Design Style(s) -The interior predominantly | -Modern Neoclassical - Neoclassical: The overall aesthetic
reflects neoclassical | -Contemporary strongly reflects the Neoclassical style,
architecture, evident from | interpretation of Greek | characterized by symmetry, proportion,
the Corinthian-style | Revival and the use of classical motifs like columns
columns, symmetrical | -Luxury medical/spa | and arches.
layout, and detailed wall | aesthetic -Modern: The design incorporates modern
paneling. elements like the sleek furniture and the

use of muted colours.
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Colour -The colour scheme is | - Soft powder blue/grey | - Muted Tones: The primary colours used
monochromatic blue-gray, | walls are muted tones, such as light gray, white,
creating a cool, calm, and | -Crisp white trim and | and a hint of green from the vertical garden.
formal ambiance suitable | columns This creates a calming and sophisticated
for a clinic. -Green from vertical | atmosphere.

plant walls -Black Accents: Black accents are used

-Monochromatic  grey | strategically to add contrast and definition,

reception desk such as the black countertop of the
reception desk and the black trim around
the windows.

Lighting -The space is lit by recessed | - Elaborate coffered | - Recessed Lighting: Recessed lighting is
ceiling  lights arranged | ceiling with integrated | used to provide general illumination
within a coffered ceiling, | square lighting panels throughout the space.
providing uniform | -Modern linear pendant | -Pendant Lights: Pendant lights are used to
illumination. light over reception create a focal point over the reception desk.
-Additional hanging linear | -Bright, even | -Natural Light: The large windows likely
pendant lights above the | illumination throughout | allow for ample natural light to enter the
reception desk add modern | -Natural light suggestion | space, further enhancing the bright and airy
functionality. from plant wall areas feel.

Furniture -The reception desk is | -Modern geometric | - Reception Desk: The reception desk is a
minimalistic ~ with  clean | reception deskin grey modern and minimalist design, with a black
lines, blending seamlessly | -Built-in seating areas | countertop and a white base.
into the overall colour | visible on sides -Chairs: Two black chairs are placed in front
scheme. -Living green walls in | of the reception desk, providing a
-Waiting area furniture is | arched niches comfortable seating area for visitors.
understated and consistent | -"YTTA CLINIC" signage | -Vertical Garden: A vertical garden is
with the formal | on desk incorporated into the design, adding a
environment, likely made of touch of greenery and a sense of nature.
metal  or  upholstered
materials.

Products -The "META Clinic" signage -

is integrated into the design
of the reception desk,
showcasing branding as a
part of the decor.

Interior Materials

-Plaster or gypsum is used
for the decorative wall and
ceiling moldings.

-Glass panels with a grid-like
structure in the windows
enhance natural light intake
and symmetry.

-Living green walls add
texture and biophilic design
elements to the otherwise
formal space.

-Plaster  or  gypsum
decorative elements
-Smooth painted walls
-What appears to be
marble or light stone

flooring

-Preserved  moss/plant
wall sections

-High-gloss or matte

surfaces on desk

- Marble: The floor and columns are likely
made of marble or a marble-like material,
creating a luxurious and sophisticated look.
-Wood: Wood is likely used for the base of
the reception desk and the trim around the
windows, adding warmth and texture to the
space.

-Painted Walls: The walls are likely painted
in a neutral colour, such as light gray.

Architectural
Features

- Ceiling Height: High
ceilings enhance the grand,
airy feeling of the space.
-Size of the Space: The
layout suggests a spacious
reception or lobby area
designed to accommodate
multiple visitors.

-Windows and Doors: Large
grid-framed windows allow

-Classical fluted columns
with Corinthian capitals

-High coffered ceiling
with detailed grid
pattern

-Decorative wall panels
with arched detailing
-Symmetrical  fan/shell
motif on feature wall

-Ceiling Height: The ceiling height appears
to be relatively high, contributing to the
spacious feel of the interior.

-Space Size: The space seems to be of
moderate size, with a well-defined
reception area and additional space to the
right.

-Columns: The use of columns creates a
sense of grandeur and formality.
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natural light to enter, while
arched wall niches align with
the neoclassical aesthetic.

-Wainscoting along
lower walls

-Arched wall niches with
vertical gardens
-Substantial room height

(appears 12-14 feet)

-Windows: Large windows are present,
allowing natural light to enter the space and
providing views of the exterior.

-Arches: Arches are used to frame the
windows and create a sense of depth.

Spatial Layout

-The space is designed
symmetrically, with the
reception desk centrally
located as the focal point.

-Columns frame the
reception area, creating
distinct zones while
maintaining an open-plan
layout.

-Vertical  greenery  and

evenly spaced seating areas
offer functional and
aesthetic balance.

-Grand symmetrical
entrance space

-Central reception desk
as focal point
-Colonnade creating
defined walkways

-Clear sight lines through
space
-Balanced
elements
-Spacious open plan
design

architectural

-Reception Area: The reception area is
clearly defined and centrally located,
welcoming visitors upon entry.

-Waiting Area: The chairs in front of the
reception desk create a small waiting area
for visitors.

Appendix 5. The descriptions for the 4th design

ChatGPT 40 Claude 3.5 Sonnet Gemini 1.5 Flash

Design Style(s) -A blend of classical and | - Contemporary Greco- | -Modern Classic: The overall aesthetic
contemporary styles, with | Roman fusion blends modern elements with classic
Corinthian columns and a | -Geometric modernism architectural features, creating a
modern angular reception | -Luxe industrial contemporary and sophisticated look.
desk emphasizing a -Art Deco: There are some Art Deco
juxtaposition of old and influences visible in the geometric shapes
new. and the use of rich colours.

Colour - The colour palette includes | - Muted mauve/dusty | -Neutral Tones: The primary colours used
soft greens, muted grays, | rose are neutral tones, such as light gray, beige,
and warm vyellows, creating | -Warm gold/yellow | and brown. This creates a calming and
a fresh yet sophisticated | accents sophisticated atmosphere.
atmosphere. -Sage green ceiling trim -Bold Accents: Bold accents are used
-Subtle pink accents on the | -Grey concrete textures | strategically to add contrast and interest,
walls enhance warmth and | -Off-white walls such as the dark green trim on the ceiling
visual interest. and the deep red/purple on the reception

desk.

Lighting -The ceiling features a | - Large skylight with | -Skylight: A large skylight provides ample
backlit translucent panel, | diffused panels natural light, creating a bright and airy feel.
providing even, diffused | -Integrated -Recessed Lighting: Recessed lighting is
lighting. screen/digital display used to provide general illumination
-Additional ambient light | -Ambient natural lighting | throughout the space.
comes from modern | -Architectural  lighting
architectural lighting | highlighting brand
integrated into the space. signage

Furniture - The reception desk has a | -Angular geometric | -Reception Desk: The reception desk is a
bold, angular design, using | reception desk with | modern and geometric design, with a
wood textures in warm | faceted design wooden top and a bold red/purple base.
yellow and brown tones, | -Large digital | -Columns: The columns add a classic
contrasting with the softer | display/screen architectural touch, creating a sense of
colours of the space. embedded in wall grandeur and formality.

-Minimalist  seating and
decorative elements focus
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attention on the reception
area.

Products

- The Aphrodite Beauty
Clinic logo is prominently
displayed on the wall,
reinforcing  the  brand
identity.

-A large, modern art piece
on the left wall adds a
contemporary touch.

-"Atlantis Beauty Clinic"
signage with classical
column motif
-Geometric, origami-like
desk design in
contrasting colours

Interior Materials

-Stone or concrete finishes
dominate the walls, adding
texture and durability.
-Wood panels on the desk
contrast with the classical
materials, introducing
warmth.

-Marble detailing on the
ceiling edges and columns
enhances the luxurious feel.

-Brushed or textured
metal panels on desk
-Concrete or concrete-
look surfaces

-Metallic signage

-What appears to be
metal or composite
panels in mauve and
gold

-Glass/acrylic  skylight
panels

-Marble: The floor and walls are likely made
of marble or a marble-like material, creating
a luxurious and sophisticated look.

-Wood: Wood is used for the top of the
reception desk, adding warmth and texture
to the space.

-Painted Walls: The walls are likely painted
in a neutral colour, such as light gray.

Architectural
Features

-Ceiling Height: Standard
height, with  attention
drawn upward by the
decorative and illuminated
ceiling panel.

-Size of the Space: A
moderately sized reception
area designed to feel open
yet defined.

-Windows and Doors: Large
glass openings allow natural
light to brighten the space
and provide views to the
outside.

- Classical lonic columns
Sculptural ceiling with
angular planes

-Skylight ~ with  green
metal framing

-Wall niches/recesses
-Textured concrete-look
wall surfaces

-Modern interpretation
of classical moldings
-High  ceilings  with
geometric details

-Ceiling Height: The ceiling height appears
to be relatively high, contributing to the
spacious feel of the interior.

-Skylight: The skylight provides natural light
and adds a sense of openness to the space.
-Columns: The use of columns creates a
sense of grandeur and formality.

-Arches: Arches are used to frame the
windows and create a sense of depth.

Spatial Layout

- The angular reception desk
is centrally located,
commanding attention and
creating a focal point.
-Classical columns frame
the desk and wall, creating
zones that guide the visitor's
attention.

-Artwork and decorative
details are placed
asymmetrically, contrasting
with the symmetry of the
classical features.

- Asymmetrical  yet
balanced design
-Angular forms creating
dynamic movement
-Open reception area
-Clear sight lines to
branded elements
-Integration of classical
and modern elements

-Reception Area: The reception desk is
centrally located, welcoming visitors upon
entry.

Appendix 6. The descriptions for the 5th design

ChatGPT 40

Claude 3.5 Sonnet

Gemini 1.5 Flash

Design Style(s)

-The interior showcases a
modern Mediterranean
style, emphasizing clean
lines, neutral colours, and

- Modern Mediterranean
-Contemporary
minimalist

-Organic modern

-Modern Minimalist: The overall aesthetic
leans towards a modern minimalist style, with
clean lines, neutral colours, and a focus on
functionality.
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an airy ambiance. Classical
elements like columns and
arches subtly enhance the
aesthetic.

-Contemporary: The design incorporates
contemporary elements like the sleek
furniture and the use of natural light.

displayed as gold lettering
on the desk and back wall
("EA Clinic").

-A framed modern artwork
on the wall behind the desk
adds a subtle decorative
element.

similar)
-Gold
signhage

"ERA  CLINIC"

Colour - The colour palette is | -Crisp white walls and | -Neutral Tones: The primary colours used are
dominated by white and | surfaces neutral tones, such as white, beige, and light
accented with gold for text | -Gold lettering accents brown. This creates a calming and
and branding. Hints of | -Deep burgundy artwork | sophisticated atmosphere.
green are introduced | -Forest green upholstery | -Black Accents: Black accents are used
through indoor plants and | -Light grey office chairs strategically to add contrast and definition,
furniture. such as the black lines on the wall and the

black frames around the mirrors.

Lighting -Recessed spotlights in the | - Recessed square ceiling | -Recessed Lighting: Recessed lighting is used
ceiling provide soft, even | lights to provide general illumination throughout
illumination. -Hidden cove lighting in | the space, creating a clean and modern look.
-A linear pendant light | arches -Spotlights: Spotlights are used to highlight
hangs above the reception | -Natural-looking ambient | specific areas, such as the reception desk and
desk, adding functional task | light the wall with the clinic's name.
lighting while maintaining | -Clean, bright overall | -Natural Light: The large windows likely allow
simplicity. illumination for ample natural light to enter the space,

further enhancing the bright and airy feel.

Furniture -The curved reception desk | - Curved white reception | -Reception Desk: The reception desk is a
has a smooth, minimalist | desk with gold lettering modern and minimalist design, with a white
design with gold branding | -Grey ergonomic office | marble-like countertop and a black base.
for elegance. chairs -Chairs: Two black chairs are placed in front
-Additional furniture | -Built-in seating area with | of the reception desk, providing a
includes minimalist seating | green upholstery comfortable seating area for visitors.
in green tones, aligning | -Large-scale burgundy | -Shelves: Shelves are visible on the right side
with the natural elements | artwork panel of the image, likely used to display products
of the design. -Indoor plants (appears to | or decorative items.

Products -Branding is prominently | be Bird of Paradise or | -Aesthetic Products: The shelves likely display

products related to the clinic's services, such
as skincare products, makeup, or other
beauty items.

Interior Materials

-Smooth  white  plaster
covers walls and the ceiling,
contributing to a cohesive,
clean look.

-Gold finishes enhance
luxury and contrast the
minimalism.

-Natural elements such as
potted plants and a green
wall provide warmth and
vibrancy.

- Smooth white painted
walls

-What appears
seamless flooring
-Metallic gold signage
-Textile upholstery
-Possible corian or solid
surface reception desk

to be

-Wood: Wood is used for the wall behind the
reception desk, adding warmth and texture
to the space.

-Marble: The reception desk features a
marble-like countertop, creating a luxurious
and sophisticated look.

-Painted Walls: The walls are likely painted in
a neutral colour, such as white or beige.

Architectural -Ceiling Height: Standard | - Series of elegant arched | -Ceiling Height: The ceiling height appears to
Features ceiling height with simple | walkways/openings be relatively high, contributing to the
detailing. -Classical column with | spacious feel of the interior.
-Arches and  Columns: | decorative capital -Space Size: The space seems to be of
Classical arches and a single | -Clean-lined ceiling | moderate size, with a well-defined reception
column add architectural | details area and additional space to the right.
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interest and reflect
Mediterranean influences.
-Size of the Space: The
layout appears spacious
and well-organized, with
wide circulation areas.

-Doors and  Openings:
Arched doorways
complement the overall

style and create smooth
visual transitions.

-High ceilings (appears 9-

10 feet)

-Minimalist wall
treatments

-Curved architectural
elements

-Built-in seating alcove

-Windows: Large windows are present,
allowing natural light to enter the space and
providing views of the exterior.

-Doors: The doors appear to be modern and
minimalist in design, with clean lines and a
neutral colour.

Spatial Layout

-The reception desk is
centrally positioned as the
focal point of the space.

-A seating area with green
accents is placed to the
side, creating a comfortable
waiting zone.

-Decorative  plants and
architectural details (arches
and niches) are strategically
placed to balance function
and aesthetic.

- Open, flowing floor plan
-Clear separation
between reception and
waiting areas

-Curved forms creating
organic movement
-Symmetrical
architectural elements
-Well-defined circulation
paths
-Integration  of
through plants
-Alcove seating area for
waiting

nature

-Reception Area: The reception area is clearly
defined and centrally located, welcoming
visitors upon entry.

-Waiting Area: The chairs in front of the
reception desk create a small waiting area for
visitors.

-Shelves: The shelves on the right side of the
image provide additional storage and display
space.

Appendix 7. The descriptions for the 6th design.

ceiling provide focused and
clean illumination.

-The backlit wall panel
behind the logo adds depth
and emphasis to the

branding.
-Additional vertical light
fixtures contribute a

modern ambiance.

ChatGPT 40 Claude 3.5 Sonnet Gemini 1.5 Flash

Design Style(s) - The interior combines | - Modern Greco -Eclectic: The overall aesthetic is eclectic,
modern contemporary | -Contemporary Art Deco | blending elements of Art Deco, Mid-Century
design with neoclassical | -Luxury minimalist Modern, and contemporary design.
influences, incorporating -Modern: The design incorporates modern
sleek, minimalist furniture elements like the sleek furniture and the use
and decorative columnar of bold colours.
elements.

Colour -The palette features soft | - Dusty blue wall sections | -Bold Colours: The primary colours used are
blue-gray tones for the | -White walls bold and vibrant, such as blue, pink, yellow,
walls and columns, | -Soft pink floor accents and black. This creates a dynamic and
balanced by black framing | -Black metal frames energetic atmosphere.
and white surfaces. -Gold/amber sculpture -Neutral Tones: Neutral tones like white are
-Gold accents—notably the | -Sage green wainscoting | used to balance the bold colours and create
striking sculptural piece— | -Yellow accent chair a sense of calm.
add warmth and a sense of
luxury.

Lighting -Recessed spotlights in the | -Black track spotlights -Recessed Lighting: Recessed lighting is used

-Backlit brand signage
-Large windows
providing natural light
-Linear wall sconce
-Ambient lighting behind
architectural elements

to provide general illumination throughout
the space.

-Pendant Lights: Pendant lights are used to
create focal points in different areas, such
as the reception desk and the seating area.
-Natural Light: The large windows likely
allow for ample natural light to enter the
space, further enhancing the bright and airy
feel.
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Furniture

-The reception desk is
understated, allowing
attention to focus on the
sculptural centerpiece.
-Seating, such as the yellow
accent chair, introduces
bold colour and soft curves
for contrast.

Products

- The golden sculptural
object in the glass display
case serves as an artistic
focal point, highlighting the
clinic's aesthetic emphasis.
-The "Grecian Aesthetic
Clinic" branding on the back
wallis prominently featured
with elegant typography.

-Statement gold organic
sculpture in glass case
-Modern yellow lounge
chair
-Black-framed
display case/vitrine
-Decorative arched
metal screens

-Grecian profile logo in
coral/terracotta
-Floor-to-ceiling
windows

glass

-Reception Desk: The reception desk is a
modern and minimalist design, with a glass
display case and a black base.

-Chairs: A yellow armchair is placed in the
seating area, adding a pop of colour and a
touch of Mid-Century Modern style.

-Art: Alarge golden sculpture is displayed on
the reception desk, adding a unique and
artistic touch.

Interior Materials

-Textured fabrics are used
for the soft wall panels and
curtains.

-Glass partitions with black
metal  framing  create
defined zones while
maintaining openness.
-Polished surfaces on the
floors reflect light,
enhancing the sense of
spaciousness.

- Polished white flooring
-Pink terrazzo or similar
floor insets

-Metal framework in
black

-Glass panels

-Painted wall surfaces
-Metallic sculptural
element

-Textile upholstery

-Glass: Glass is used for the display case on
the reception desk, creating a sense of
transparency and lightness.

-Metal: Metal is used for the black frames
around the windows and the base of the
reception desk, adding a modern and
industrial feel.

-Painted Walls: The walls are likely painted
in bold colours, such as blue and pink.

Architectural
Features

-Ceiling Height: Medium-
high ceilings allow for the
large column-like elements
to feel proportional.

-Windows: Large glass
windows bring in natural
light and provide a

connection to the green
outdoor environment.
-Columns: Vertical
columnar details on either
side of the wall enhance the
Grecian theme.

-Fluted wall columns in

blue

-Arched decorative
metalwork

-Art Deco-inspired

geometric patterns
-Floor level changes with
platform

-Large windows with
garden views

-High ceilings (appears
10-12 feet)

-Geometric wall paneling

-Ceiling Height: The ceiling height appears
to be relatively high, contributing to the
spacious feel of the interior.

-Space Size: The space seems to be of
moderate size, with a well-defined
reception area and a seating area.
-Windows: Large windows are present,
allowing natural light to enter the space and
providing views of the exterior.

-Arches: Arches are used to frame the
windows and create a sense of depth.

Spatial Layout

- The sculptural piece is
centrally positioned,
framed by the branding wall
and serving as the room's
primary focal point.

-The reception area and
seating are separated by
glass partitions, balancing
openness and privacy.

-The design emphasizes
symmetry and linearity,
with clear pathways and a
clean, uncluttered
arrangement.

- Gallery-like display area
-Defined seating zone
-Clear circulation paths
-Strong architectural
framing

-Integration of indoor-
outdoor spaces
-Symmetrical
elements
-Open, flowing space

design

-Reception Area: The reception desk is
centrally located, welcoming visitors upon
entry.

-Seating Area: The yellow armchair creates
a small seating area for visitors.
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A Systematic Analysis of Artificial Intelligence Applications

in Design Studio Pedagogy
ipek Yildirim Coruk®
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1 Fenerbahge University, Faculty of Architecture and Design, Interior Architecture and
Environmental Design, Istanbul, Turkiye

This study aims to identify the effects of integrating artificial intelligence (Al) into
design studio pedagogy by conducting a systematic review of recent research on
the subject, with a particular focus on its impact on design processes, learning
outcomes, and instructor-student interaction. To ensure a structured and
replicable analysis, a systematic review methodology was adopted. Accordingly,
the study was designed based on qualitative research methods, and the data were
collected through keyword searches in Google Scholar, Scopus, and Web of Science
using the following combinations: “artificial intelligence” AND “design studio
pedagogy,” “Al in architectural education,” “Al-assisted design education,” “Al AND
design education,” “studio-based learning” AND “Al,” “human-Al collaboration”
AND “design studio.” After applying the inclusion criteria, 21 articles were selected
to form the data set. These studies were categorized along four analytical
dimensions: the role Al assumes in the studio, the scope of its influence, the design
stage at which it is utilized, and the methodological approach of each study. The
findings indicate that Al contributes to design studio environments across three
main areas: (1) its role as an idea-generation partner; (2) its influence on learning
outcomes and performance indicators, including changes in the design process,
enhancement of creativity, and improved conceptualization skills; and (3) its
support of the early conceptual stages within the design workflow. However,
several studies note that using Al as an idea-generation partner does not always
correspond to improved design quality or enhanced creativity. Similarly, while Al
tools may accelerate workflow and increase time efficiency, this does not
necessarily translate into higher-quality design outputs. In addition to these
contributions, some studies highlight disadvantages such as maintaining design
logic, integrating Al-generated outputs into coherent and conceptually consistent
design ideas, and addressing ethical concerns. Furthermore, the data remain
insufficient regarding Al’s role in supporting instructors within studio environments
and its potential effects on instructor—student relationships. The results also
emphasize that despite the rapid adoption of Al tools, current research largely
consists of small-scale case studies or experimental workshop implementations,
leading to fragmented and limited collective pedagogical insights. Therefore, more
systematic and comprehensive evaluations are needed to better understand how
Al influences design workflows, cognitive processes, student performance, and
instructor—student dynamics. It is additionally necessary to investigate the long-
term integration of Al across all stages of the design process rather than focusing
solely on specific phases. The study is significant in that it identifies the current
state, potentials, and areas requiring further development regarding the research
topic, and provides a reference framework for the structuring and evaluation of Al-
supported design studios.

Keywords: Artificial intelligence, Generative Al in design, Design studio, Studio
pedagogy, Learning performance.
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Tasarim Stlidyosu
Uygulamalarinin Sistematik Analizi
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Bolimd, Istanbul, Turkiye

Bu c¢alisma, yapay zekanin (YZ) tasarim stidyo pedagojisine entegrasyonu lzerine
yapilan arastirmalarin sistematik bir incelemesini ylruterek tasarim slregleri,
0grenme sonuglari ve egitmen-0grenci etkilesimi Gzerindeki etkilerini belirlemeyi
amaglamaktadir. Nitel arastirma metoduna dayanan ¢alismanin verileri, belirlenen
anahtar kelimelerin Google scholar, Scopus ve Web of Science (WOS) veri
tabanlarinda aranmasi ile elde edilmistir. Ulasilan ¢alismalar, dahil etme kriterlerine
gbre elenerek calismanin veri setini olusturan 21 makale Uzerinden arastirma
sekillenmistir. Bulgular, yapay zekanin stidyo ortaminda fikir Gretme partneri
olarak roll, 6grenme ciktilari ve performans gostergelerine etkileri ve erken
kavramsal tasarim asamanin desteklenmesi yonuyle Ug temel alan tzerinde katkida
bulundugunu gostermektedir. Bu etkilerin yani sira, yapay zekanin stidyo
ortamlarinda egitmenleri desteklemedeki roli ve egitmen-06grenci iliskisini ne
sekilde etkileyebilecegine yonelik veriler yeterince tartisiimamistir. Ancak, yapay
zekanin stiidyoda Ustlendigi roller nedeniyle, bu dinamik iliskinin egitmen-6grenci
etkilesim  kaliplarini  yeniden vyapilandirma potansiyeline sahip oldugu
distntlmektedir. Sonuglar ayrica, yapay zeka araglarinin hizli benimsenmesine
ragmen, mevcut arastirmalarin genel olarak kiclk 6lcekli vaka calismasi ya da
deneysel atolye uygulamalarindan olusmasi sebebiyle kolektif pedagojik sonuglarin
parcali ya da yetersiz kaldigini vurgulamaktadir. Bu nedenle, yapay zekanin tasarim
is akislarini, bilissel slrecleri, 6grenci performansini, egitmen-o6grenci iliskisini nasil
etkiledigine dair daha sistematik ve kapsamli degerlendirmelere ihtiyag vardir. Ayni
zamanda, belirli tasarim asamalarindan ziyade uzun vadeli dahil etme ile tim siireg
asamalarina olasi katkilarinin ve entegrasyonunun da sorgulanmasi gerekmektedir.
Calisma, arastirma konusuna yonelik mevcut durumu, potansiyelleri ve
gelistirilmesi gereken yonleri ortaya koyarak YZ destekli tasarim stidyolarinin
yapilandiriimasina ve degerlendiriimesine yonelik referans sunmasi yoniyle 6nem
tagimaktadir.

Anahtar Kelimeler: Yapay zeka, Tasarimda Uretken yapay zeka, Tasarim stidyosu,
Stiidyo pedagoijisi, Ogrenme performansi.

Pedagoijisinde

Yapay Zeka

Teslim Tarihi: 06.12.2025
Kabul Tarihi: 23.03.2026

Sorumilu Yazar:
ipek.coruk@fbu.edu.tr

Yildirm Coruk, i. (2026). Tasarim
stidyosu pedagojisinde yapay zeka
uygulamalarinin  sistematik analizi.
JCoDe: Journal of Computational
Design, 7(12), 133-152.
https://doi.org/10.53710/jcode.1837
071

ROR ID: 059636586

134

JCoDe | Cilt 7 Sayi 1 | Mart 2026 | Olgekler Arasi Uretken Tasarim | Yildirim Coruk, |.

Bu calisma Creative Commons Atif 4.0 Uluslararasi Lisansi ile Iisanslanm|§t|r.


https://doi.org/10.53710/jcode.1837071
https://doi.org/10.53710/jcode.1837071

1. GiRiS$ (INTRODUCTION)

Tasarim stldyosu, acik uclu problem ¢ézme, deneme-yanilma yoluyla
yinelemeli gelistirme ve slrekli geri bildirimle karakterize edilen
yapistyla mimarlik ve tasarim egitiminde merkezi bir pedagojik
modeldir. YZ teknolojilerindeki son gelismeler, bu merkezi ortamlar icin
yeni firsatlar olusturmaktadir. S6z konusu firsatlara paralel olarak, YZ
araclarinin tasarim egitimi ortamlarina entegrasyonu yine bu stiidyolar
Uzerinden sorgulanmaktadir.

Literatirde, YZ araclarinin tasarim slrecinde cesitli potansiyel
kullanimlar sundugu ortaya konulsa da bu araclarin mimari tasarim
egitimi ve Ozellikle stidyo ortamina nasil entegre edilecegi sorusu
heniz netlik kazanmamistir. Bu belirsizlik, yenilik¢i tasarim araglarinin
egitimdeki rolinU tartisan glincel calismalarla da desteklenmistir.
Nitekim alan yazinda, yapay zeka destekli araglarin stiidyo egitimine
entegrasyonuna  yonelik  arastirmalarin  artirilmasi  gerektigi
vurgulanarak, bu sirecin pedagojik boyutlarinin daha kapsamli bicimde
ele alinmasinin 6nemi dile getiriimektedir (Lekesiz ve Miezzinoglu,
2025; Ozorhon vd., 2025).

Bununla birlikte literatlrde, yapay zekanin tasarim egitimine dahil
edilmeye baslanmasina ragmen stidyo tabanli pedagojideki
uygulamalarinin henliz erken asamalarda oldugu; bu teknolojilerin
stidyo pedagojisindeki roll ve etkilerinin yeterince sorgulanmadigi
belirtilmektedir. Bu durum, yapay zekanin hem tasarim Uretim strecini
hem de tasarimcilarin yaratici ve bilissel gelisimini destekleyecek
bicimde stlidyo ortamlarinda nasil konumlandirilabilecegi sorusunu
giindeme getirmektedir (Salazar Rodriguez vd., 2025).

Bu tartismalarla uyumlu olarak, YZ'nin mimari tasarim egitimini nasil
donUstlrebilecegi, yaraticilik, strdUrulebilirlik ve uyum gibi kavramlari
nasil tesvik edebilecegini sorgulayan vyaklasimlar (Agarwal, 2024)
arastirmanin kritik dnemini vurgulamakta ve bu calismanin kuramsal
zeminini olusturmaktadir.

Farkl arastirmacilar tarafindan literatlrde belirtildigi Uzere, YZ'nin
mimari tasarim stiidyosu ortamlarina nasil dahil edilebilecegi ve stiidyo
pedagojisindeki etkilerine yonelik mevcut sorgulamalar yeterli degildir.
Bu nedenle calisma, YZ destekli tasarim stldyosu arastirmalarinin
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yapilandiriimis bir incelemesi araciligiyla ortak etkileri, sinirlamalari ve
gelecekteki gelisim firsatlarini belirleyerek bu boslugu doldurmayi
amaclamaktadir.

Bu baglamda arastirma sorulart:

1.YZ araglar, tasarim stlUdyosu sireclerinin yapisini ve
dinamiklerini nasil etkiler?

2.YZ mudahalelerinin 6grenci performansi ve &grenme
sonuglari Gzerinde dlcgllebilir etkileri nelerdir?

3.YZ, stiidyo ortamlarinda egitmen-6grenci etkilesim kaliplarini
nasil sekillendiriyor? Seklinde belirlenmistir.

Bu dogrultuda calismada, tasarim stidyosuna yapay zeka araclarinin
entegrasyonunu bUtlnctl bir bakis acisiyla degerlendirebilmek
amaclyla sistematik literatlr incelemesi yontemi benimsenmistir.
Sistematik yaklasim, belirli 6lcUtler dogrultusunda ilgili calismalarin
kapsamli, seffaf ve tekrarlanabilir bicimde taranmasina olanak taniyarak
alandaki bilgi birikiminin tutarli bir cercevede siniflandiriimasini ve
karsilastirmali olarak analiz edilmesini mUmkin kilmaktadir. Bu yonuyle
kullanilan yoéntem, parcal bulgularin butlnlestiriimesiyle arastirma
sorularinin yanitlanmasi acisindan tercih edilmistir.

Arastirma bulgulari dogrultusunda verilen yanitlarla ¢alisma; mimari
tasarim stldyosu ortamlarinda YZ'nin rolt, 6grenme Uzerindeki etkileri
ve yaygin olarak yer verildigi tasarim asamalari gibi genel egilimleri,
verileri ve eksiklikleri ortaya koymaktadir. Bu dogrultuda elde edilen
bulgularin, yapay zeka araclarinin tasarim stldyosu pedagojisine
entegrasyonuna iliskin bir cerceve olusturmasi yonlyle alana katki
saglamasi ongdrilmektedir.

2. YAPAY ZEKA VE TASARIM STUDYOSU (ARTIFICIAL INTELLIGENCE AND
DESIGN STUDIO)

YZ teknolojilerinin hizli gelisimi, tasarim stidyosunun isleyisini ¢ok
boyutlu bicimde donustirmektedir. Bir dizi egitim drnegini inceleyip
bunlari olusturan olasilik dagilimini  6grenerek tahmini olasilik
dagilimindan daha fazla ornek CUretebilen Uretken modeller
(Goodfellow vd., 2020), dil modelleri ve YZ sistemlerinin i¢ yapilari ve
davranislarina  odaklanarak karar alma slreclerini  gorindr,
yorumlanabilir ve aciklanabilir kilan aciklanabilir yapay zeka yaklasimlari
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(Lam, 2022), tasarim slrecine hem vyaratici hem de analitik katkilar
saglamaktadir. Bu katkilarla birlikte, halen yeni ve gelismeye devam
eden bir alan olmasi nedeniyle YZ'nin potansiyel dezavantajlari da
tartisiimaktadir.

LiteratUr, YZ'nin mimari tasarim egitimindeki konumunun spekulatif bir
tartisma alanindan cikarak stlidyo pratigine tasindigini ifade
etmektedir. YZ araclarinin farkli kurumsal yapilarda stiidyo ortamlarina
dahil edilmesi, tasarim Uretim slrecleri yani sira tasarimin 6gretilme,
ogrenilme ve elestirilme bicimini yeniden sekillendirmeye baslamistir.
Bu degisimler, YZ'nin tasarimda fikir gelistirme ve kavramsal kesfin
genisletilmesinde Uretken bir partner olma potansiyelini ortaya
koymaktadir. Buna karsin, elestiri kiltart, hizlh okuryazarhk ve etik
konular basliklariyla ortaya c¢ikan ikincil temalar, YZ'nin stldyo
pedagojisindeki rolline yonelik yaklasimlarin cesitlenmesine ve
farklilasmasina neden olmaktadir (Karadag, 2025).

Farkl seviyelerde tasarim stldyosu ortamlarinda YZ araglarinin
denenmesine yonelik calismalar, bu araclarin stidyo pedagojisinde
meydana getirdigi dontslimler ve barindirdigl potansiyellerine yonelik
onemli veriler saglanmaktadir. Literatlrin karsilastirmali okumasi,
YZ'nin stidyo baglaminda oncelikle hiz ve zaman kullanimi yoniyle
sdrec verimliligini artiran ve erken tasarim asamasinda fikir gelistirmeyi
hizlandiran  Gretken bir ortak olarak konumlandigini  ortaya
koymaktadir. Bununla birlikte, YZ sistemlerinin girdileri algilama
potansiyelinin kisith olmasi ve Gyelik/erisim limitleri gibi kisitlar sttidyo
ortamlarinda faydalanma yoéninden temel sorun alanlari olarak ortaya
clkmaktadir (Buldag, 2024). Baska bir yonden, tasarim stidyolari
genelinde YZ'nin gorsel Uretiminin destekleyen bir ara¢ olmanin yani
sira, erken asama fikir gelistirmede Uretken ve elestirel bir ortak olarak
konumlandigi gortlmektedir. Bu durum, yapay zekanin erken tasarim
asamalarinda kavramsal disinmeyi destekleyen, elestiri ve yeniden
yorumlama streclerine dahil olan bir pedagojik aktér haline gelmeye
basladigini gostermektedir (Karadag, 2025).

S6z konusu katkilara ragmen, tasarim stiidyosu ortamlarina YZ'nin dahil
edilmesinde etik, akil yurttme ve yazarhk farkindaligi konusunun ikinci
planda kaldigi; bunun da 6grencilerin elestirel yonlendirme olmaksizin
Uretken araclarla yUzeysel etkilesimler kurmasina yol acabilecegi
yoninde tartismalar bulunmaktadir (Karadag, 2025). Bu elestirilerle
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paralel olarak, yapay zekanin yaraticilik ve verimlilik acisindan kayda
deger kazanimlar sundugu kabul edilmekle birlikte, tasarim sirecinin
tum is akisini Ustlenememesi nedeniyle parcalanmis sirecler ve Uretilen
ciktilar Gzerindeki sinirlh denetim olasiligl da énemli bir endise alani
olarak one ¢cikmaktadir (Wang vd., 2025).

Ote yandan calismalar, yapay zekdnin mimarlik egitimindeki etkisinin,
tasarim uygulamalarina ve 6grenci 6grenme ortamlarina butinlesme
duzeyiyle dogrudan iliskili oldugunu ortaya koymaktadir. Yapay zeka
destekli sistemler, erken tasarim asamalarinda bireysel geri bildirim
sunarak 6grencilerin yaratici potansiyellerini kesfetmelerine, 6grenme
zayifliklarini fark etmelerine ve tasarim kararlarinda daha bilingli ve
ozglvenli olmalarina katki saglamaktadir (Elrefaie, 2025). Ancak bu
potansiyelin sirdurilebilir hale gelebilmesi icin, mimari tasarim
mufredatlarinin yeniden yapilandiriimasi, stidyo derslerinin yapay zeka
destekli 6grenme senaryolarina uygun bicimde kurgulanmasi ve
ogrencilerin farkh yapay zeka araclarina yonelik elestirel bir okuryazarhk
kazanmasi gerektigi vurgulanmaktadir (ismail Mahmoud vd., 2025).

Bu cercevede literatlr, YZ destekli tasarim stldyosu egitiminin
yapilandiriimasinin; mifredat gelistirme streclerine, 6gretim Uyelerinin
YZ ile etkilesimdeki rolline, etik sorumluluklara ve YZ'nin yaraticilik ile
o6grenme sirecleri Gzerindeki gelisen etkilerinin degerlendirilmesine
bagli oldugunu ortaya koymaktadir (Karadag, 2025).

Bu baglamda literatlr analizi, yapay zekanin tasarim stidyosunda
Ustlendigi  rollerin  belirli  yaklasimlar  etrafinda  sekillendigini
gdstermektedir. incelenen calismalarda yapay zeka; erken tasarim
asamalarinda fikir gelistirmeyi hizlandiran, kavramsal kesfi besleyen ve
genisleten lretken bir tasarim partneri olarak konumlandirilmaktadir.
Bunun yani sira, elestiri ve yeniden yorumlama slreclerine dahil olan
bir elestirel aktdor ve stlidyo pedagojisinde geri bildirim slreclerini
destekleyen bir asistan roll de dne ¢cikmaktadir.

Ote yandan literatiirde tanimlanan bu rollerin, yapay zekanin stiidyo
ortaminda meydana getirdigi etkileriyle birlikte ele alindigl
gdrilmektedir. Bu etkiler agirlikli olarak; zaman verimliligi, bireysel geri
bildirim yoluyla 06grencilerin vyaratici potansiyellerini kesfetmeleri,
ogrenme zayifliklarini fark etmeleri ve tasarim kararlarinda daha bilingli
ve Ozglvenli olmalari gibi ciktilar Gzerinden tartisilmaktadir. Buna
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karsilik, etik sorumluluklar, akil yUrGtme sirecleri ve vyazarlik
farkindaligi, yapay zekanin stliidyo pedagojisindeki kullanimina eslik
eden elestirel tartisma alanlari olarak ortaya ¢cikmaktadir.

Bu basliklarin yani sira yapay zeka, 6grenme slrecleri ve mifredat
gelistirme ile iliskili cok katmanli bir pedagojik aktor olarak
tanimlanmaktadir. Bu yaklasim, ogretim Uyelerinin yapay zeka ile
etkilesimdeki rolind ve stidyo pedagojisinin yeniden
yapilandiriimasina yonelik gereklilikleri de glindeme getirmektedir.

Ozetle calisma, mevcut tartismalar Gzerinden ilgili araclarin tasarim
stidyosunda meydana getirdigi etkileri sorgulayarak, YZ'nin tasarim
stidyolarindaki roll, 6grenme slreclerindeki etkisi ve tasarim slreg
asamalarina dahil olma bicimleri yontyle kapsamli ve sistematik bir
analiz sunmayl amaclamaktadir.

3. YONTEM (METHOD)

Calismada, vyapilandiriimis ve tekrarlanabilir bir analiz saglamak icin
sistematik bir inceleme metodolojisi benimsenmistir. Bu dogrultuda,
nitel arastirma yontemlerine dayal olarak tasarlanan calismanin
verileri, literatlr arastirmasi ve dokiman analizi yoluyla elde edilmistir
(Yildinm & Simsek, 2021).

3.1. Tarama ve Segim kriterleri (Screening and Selection Criteria)

Veriler Gooogle Scholar, Scopus ve Web of Science (WQOS) veri
tabanlarinda Tablo 1’de yer verilen anahtar kelimelerin aranmasi ile
elde edilmistir. Veri tabanlarinda aramalar gerceklestirilirken konuyla
dogrudan ilgili kaynaklara ulasabilmek ve veri alani daraltmak amaciyla
Scopus’'ta gelismis arama secenegiyle, arama alani “article title-
abstract-keywords” olarak sinirlandiriimistir. WOS’ta da benzer sekilde
title ve abstract sinirlandirmasi ile aramalar geceklestirilmistir.

Literatlr taramasinda anahtar kelimeler baslangic noktasi olarak
kullaniimis; tarama slreci, alani temsil eden temel kavramlarin farkli
kombinasyonlariyla gerceklestirilmistir. Elde edilen kayitlar, baslik, 6zet
ve tam metin incelemesi asamalarinda, calismanin mimari tasarim
egitimi ve stlidyo pedagojisi baglamiyla dogrudan iliskisi olup olmama
durumuna gore degerlendirilmistir. Bu asamalarda elemeler, dnceden
belirlenmis dahil etme ve dislama oOlcltleri dogrultusunda
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sinirlandiriimis; yapay zekanin tasarim slrecindeki rolind, pedagojik
etkilerini veya tasarim asamalarindaki kullanimini acgik bicimde ele
almayan calismalar kapsam disi birakilmistir.

Google Scholar Scopus WOS
"artificial intelligence" AND "design studio pedagogy" 288 2 1
"Al'in architectural education" 209 7 4
“Al-assisted design education” 7 3 1
“Al” AND “design education” 37.500 1 1
"studio-based learning" AND "Al" 579 1 41
"human-Al collaboration" AND “design studio" 161 1 4

Anahtar kelime taramasi sonucunda Google Scholar ile Scopus-WOS
veri tabanlari arasinda nicel farkhhklar tespit edilmistir. Scopus ve
WOS’ta gelismis filtreleme ve sinirlandirma secenekleri nedeniyle
ulasilan yayin sayisi gorece sinirli kalirken, Google Scholar’in tez, kitap
bolimia ve farkli belge tirlerini de kapsamasi ve ayrintil filtreleme
imkaninin kisith olmasi nedeniyle sonug sayisi oldukca yiksek cikmistir.
Bu nedenle, Google Scholar'da “Al” AND “design education” anahtar
kelimeleriyle yapilan tarama, analiz edilemeyecek o6lclide genis bir
sonug Uretmesi sebebiyle inceleme kapsami disinda birakilmistir.
Bununla birlikte, olasi calismalarin gbzden kagmamasi icin Tablo 1'de
farkli
gerceklestirilmistir. Bu

yer alan anahtar kelime varyasyonlariyla taramalar

durum arastirmanin metodolojik

sinirliliklarindan biri olarak degerlendirilmektedir.

Tablo 1: Literatlr taramasi
sonucu ulasilan kaynaklarin

nicel olarak dagilimi (Quantitative
distribution of the sources obtained
through the literature review).

Google Scholar Scopus WOS
"artificial intelligence"AND"design studio pedagogy" 47 4 1
"Al'in architectural education" 66 3 2
“Al-assisted design education” 2 0 1
“AI”AND“design education” incelenmedi 1 1
"studio-based learning"AND"Al" 46 0 4
"human-Al collaboration"AND“design studio" 34 1 1

Literatlr taramasi sonucu ulasilan ve Tablo 1’de dagilimlarina yer
verilen calismalar, baslik ve 6zet diizeyinde incelenmis, mimari tasarim
egitimi ve stldyo pedagojisi ile dogrudan iliskili olmayan yayinlar
kapsam disi birakilmistir. Bu baglamda, Tablo 2'de yer verilen sayida
calismaya ulasiimistir.

Bir sonraki asamada tam metin incelemesi gerceklestiriimis; yapay

zekanin tasarim stldyosundaki rolinU i¢ mimarlik ve mimarhk

disiplinleri kapsaminda ele almayan, konuyu lisans egitimi seviyesinde

Tablo 2: Baslik ve 6zet
dizeyinde eleme sonucu
ulasilan calismalarin nicel

olarak dagilimi (The quantitative
distribution of the studies identified
after the title and abstract screening

stage).
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tartismayan ve YZ'nin pedagojik etkilerini veya tasarim slrecindeki
konumlanisini dogrudan ele almayan, makale tlrinde olmayan
calismalar elenmis ve Tablo 3’te yer alan sayida calismaya ulasiimistir.
Tekrar eden calismalar ilk asamada elenmemis, tam metin asamasinda
s0z konusu eleme gercgeklestirilmistir. Bu baglamda 15 adet tekrar eden
calisma, arastirma disinda birakilmistir. Bu ¢ok asamali eleme slreci
sonucunda, calisma kapsaminda ayrintili olarak incelenen 21 calisma
nihai veri setini olusturmustur.

Google Scholar Scopus WOS
"artificial intelligence"AND"design studio pedagogy" 5 1 1
"Al'in architectural education" 14 0 0
“Al-assisted design education” 0 0 0
“AI”AND“design education” incelenmedi 0 0
"studio-based learning"AND"Al" 6 0 0
"human-Al collaboration"AND“design studio" 7 1 1

Tablo 3: Tam metin dizeyinde
inceleme ve eleme sonucu
ulasilanlar ¢alismalarin

niceliksel dagilimi (The
quantitative distribution of the studies
included after full-text review and

eligibility assessment).
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3.2. Kodlama Prosediirii ve Verilerin Analizi (Coding Procedure and Data
Analysis)

Bu calismada kullanilan analiz parametreleri, literattrin karsilastirmali
analizi sonucunda tiretilmistir. incelenen calismalarda ele alinan
kavramsal odaklarda, YZ'nin tasarim egitiminde nasil konumlandirildigi,
hangi boyutlarda etki yarattigi yonleriyle ve tasarim sdrecinin hangi
asamalarinda devreye girdigi sorularinin éne c¢iktigr gortlmustir. Bu
yaklasimlar dogrultusunda analiz, yapay zekanin roli, etki boyutu ve
dahil edildigi tasarim asamasi basliklariyla ele alinmis, bu basliklarin yani
sira, yaygin olarak tercih edilen araclar ve arastirma yontemlerine de
yer verilmistir. Bununla birlikte, analiz verilerinin ve bulgularin
sistematik bir bicimde ortaya konulabilmesi amaciyla, belirlenen her bir
parametreye atanan kodlamalar UGzerinden veriler ¢dzimlenmis ve
yapilandiriimis bicimde sunulmustur.

Calismada veri setini olusturan arastirmalar dort analitik boyut
cercevesinde kategorize edilmistir. Bu boyutlardan ilki, yapay zekanin
tasarim stldyosunda Ustlendigi roller ve gorevler temelinde
yapilandiriimistir. Bu kapsamda; Y1-Fikir Gretme partneri, YZ'nin stlidyo
ortaminda alternatif gelistirme ve kavramsal kesfi destekleyen Uretken
bir ortak olarak konumlanmasini; Y2-Gorsellestirme araci, 6grencinin
dusincelerini dissallastirmasina ve kavramsal icerigi gorsel temsile
doénisturmesine aracilik eden islevini; Y3-Degerlendirme/geri bildirim
araci, tasarim kararlarina yonelik yonlendirici ya da analitik geri bildirim
Uretme kapasitesini; Y4-Sireci izleyen analitik arag, 6grencinin tasarim
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stirecini veri temelli olarak takip eden ve analiz eden roliini; Y5-Ogretim
Uyesi destek sistemi, egitmenin stiidyo yonetimi ve degerlendirme
sireclerine katki sunan islevini; Y6-Elestirel disiinmeyi tetikleyen arag,
Ogrencinin 6z degerlendirme ve yeniden didstnme sireclerini harekete
geciren yonunu; ve Y7-Surec otomasyonu/ hizlandirma, belirli asamalari
otomatiklestirerek zaman ve Uretkenlik avantaji saglamasini ifade
etmektedir.

Bir diger analitik parametre olan etki boyutu, YZ araclarinin stiidyo
ortamlarina dahil edilmesiyle 6grencilerin 6grenme sirecleri ve stlidyo
dinamiklerinde meydana gelen degisimleri incelemektedir. Bu
kapsamda etki boyutu asagidaki alt kategoriler Uzerinden
yapilandiriimistir:  E1-Tasarim sUreci degisiklikleri: Arama alaninin
genislemesi, varyasyon Uretimi ve yineleme déngllerinin artisl. E2-
Tasarim problemini anlama: Ogrencinin verilen tasarim konusunu
baglam, kullanicr ihtiyaclari, islevsel gereklilikler, kisitlar ve potansiyeller
Uzerinden analiz ederek anlamlandirma sirecinde yapay zekadan
yararlanmasi. E3-Zaman verimliligi: SUrecin hizlanmasi ve (retim
kapasitesinin artmasi. E4-Egitmen-0grenci etkilesimi: Geri bildirim
yapisindaki degisimler. E5-Yaraticilik artisi: Alternatif cesitliligi ve 6zglin
fikir Uretimindeki degisim. E6-Sirec farkindaligi: Ogrencinin tasarim
adimlarini izleme, gerekcelendirme ve degerlendirme kapasitesindeki
gelisim. E7-Kavramsallastirma becerisinde iyilesme: Soyut dislinme ve
kavramsal cerceve olusturma yetisindeki donlisim. E8-Teknik Gretim
kapasitesinde artis: Cizim, modelleme ve performans temelli ¢iktilarda
teknik yeterlilik artisi. E9-Ogrenci bagimliligi/otonomi kaybi: Ogrencinin
slreci buylk 6lclide yapay zeka Uzerinden yiritmesi sonucu 6zdenetim
ve muhakeme becerilerinin zayiflama riski. E10-Etik kaygilar/dogruluk
sorunlari: Yazarlik, veri gulvenilirligi ve akademik dirdstlikle ilgili
tartismalar. E11-Stidyo kultirinde dontsim: Akran 6grenmesi,
tartisma bicimleri ve kolektif Gretim dinamiklerindeki degisimler.

Arastirma Metodolojisi parametresi, veri setini olusturan calismalarin
benimsedikleri arastirma yaklasimlarina gbre siniflandiriimasini
amaclamaktadir. Bu dogrultuda calismalar; M1-Deneysel karsilastirma,
M2-Vaka calismasi, M3-Ankete dayall degerlendirme, M4-Nitel gézlem
ve M5-Karma yontemler olmak Uzere bes alt baslik altinda kategorize
edilmistir. Bu siniflandirma, YZ mudahalelerinin hangi arastirma
tasarimlari aracihgiyla incelendigini gortndr kilmayi hedeflemektedir.

142

JCoDe | Cilt 7 Sayi 1 | Mart 2026 | Olcekler Arasi Uretken Tasarim | Yildirim Coruk, i.



Tasarim Asamasi parametresi ise YZ araglarinin tasarim slrecinin hangi
evrelerinde konumlandigini belirlemek amaciyla olusturulmustur. Bu
kapsamda; T1-Erken kavramsal asama, T2-Bigcim arayisi, T3-Teknik
gelistirme (yapay zekanin tasarimin teknik, analitik ve performansa
dayali bilesenlerini gelistirmeye yonelik kullanimi), T4-Sunum / temsil
ve T5-TUm slreg (tasarim sirecinin tim asamalarinda kullanimi) olmak
Uzere bes alt kategori tanimlanmistir. Bu ayrim, yapay zekanin tasarim
strecindeki muidahale noktalarini sistematik bicimde karsilastirmaya
olanak saglamaktadir.

Ek olarak, YZ araglarinin yaygin kullanim egilimlerini belirlemek adina
tercih edilen YZ araclari ve bu araclarin stidyoda kullanilma sirelerine
de deginilmistir. Bulgular, kodlamalar yoluyla degerlendirilmis ve
ardindan genel egilimler, tutarsizliklar ve bosluklar tespit edilmistir.

4. BULGULAR (RESULTS)

Bu arastirmada, calismaya dahil edilen 6rnekler Uzerinden, YZ'nin
tasarim stidyo pedagojisine entegrasyonu (zerine sistematik bir
inceleme gergeklestiriimis ve aciklamali olarak sunulan bulgular
arasindan YZ'nin tasarim stdyosundaki roli ve etki boyutu 6zeti Tablo
4, diger bulgular ise sekiller araciligiyla ifade edilmistir.

incelemeler sonucu elde edilen verilere gore, calismaya dahil edilen
orneklerden 13’G 2025 vyilina, 7’si 2024 yilina, 1'i ise 2023 vyilina
tarihlenmektedir (Sekil 1).

Sekil 1: Veri setini olusturan
calismalarin yil bazinda dagilimi
(Year-based distribution of the studies

comprising the dataset). m 2025 ®=2024 w2023
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YZ Rolii Etki Boyutu
o | oo | | o N 9 N~ o | | vV N ] o S =
> > > = > X > w| w w w w w ow w o dd

A 1.Cicek&Ozkar, 2025

A.2.Lee&Kang, 2025

A.3.Kee vd., 2024

A.4.Seyman GUray&Uyan, 2025

A.5.Salazar Rodriguez vd.,2025

A.6.Wangvd., 2025

A.7.0zorhon, vd., 2025

A.8.Elrefaie, 2025

A.9.Sadek&Abdel Gelil Mohamed,
2023

A.10.Montenegro, 2024

A.11.ishilir&Béliikbasi, 2025

A.12.ismail mahmoud, vd., 2025

A.13.Wirawan Dharmatanna&
Shanggrama Wijaya, 2025

A.14.7Zeytin vd., 2024

A.5.Jinvd., 2024

A.16.Zahra vd., 2025

A.17.Fawzy Almaz&El-Azim El Agouz,
2024

A.18.Fawzy Aly Anber, 2025

A.19.Iranmanesh&Llotfabadi, 2024

A.20.Cao vd., 2024

A.21. Karadag&Ozar, 2025

Cahismalar incelendiginde, YZ'nin fikir Uretme partneri (makale
1,3,4,5,6,7,8,14,15,17,18,19,20,21), gorsellestirme araci (makale
2,49,10,12,19,20,21), degerlendirme-geri bildirim araci (6rnek
5,13,17), elestirel distinmeyi tetikleyici ara¢ (makale 1,5,11), 6&renci
sirecini takip eden analitik ara¢c (makale 16) ve slire¢ otomasyonu
rolleri (makale 12) ile stlidyo ortamlarinda yer aldigi gorilmektedir
(Sekil 2). YZ'nin tasarim stlidyosunda Ustlenebilecegi roller arasinda yer
verilen 6gretim Uyesi destek sistemi (Y5) yoniyle ise herhangi bir
calismada faydalaniimadigi gorilmektedir. incelenen calismalarda
YZ'nin tasarim stldyosundaki rolline yonelik yaygin egilimin ise fikir
Uretme partneri (Y1) ve gorsellestirme aract (Y2) rolleri oldugu
soylenebilmektedir.

Tablo 4: Veri setini olusturan
calismalari, YZ roll ve etki
boyutunun analizini gosteren
tablo (Table showing the Al roles and
impact dimensions of the analyzed
studies).
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Sekil 2: incelenen calismalarda 2 I I

. || ||

yapay zeka rollerinin frekans 0
dagilhmi (Frequency distribution of Al Y1 Y2 Y3 Y4 Y5 Y6 Y7

roles in the analyzed studies), B Yapay zeka rollerinin frekans dagilimi

YZ araclarinin  tasarim stddyolarina dahil edilmesinin  6grenme
Uzerindeki etkileri Sekil 3 UGzerinden okundugunda; tasarim sireci
degisiklikleri-arama alani, varyasyon, yineleme dongiileri- (arastirma
1,7,8,12,17,19,20 ve 21), tasarim problemini anlama (arastirma 6rnek
1,7,ve 14), zaman verimliligi (arastirma 5,8,10,12,15,16,17,19),
yaraticilik artisi (arastirma 2,3,4,7,8,9,10,11,16), sirec farkindalig
(arastirma 2,8), kavramsallastirma becerisinde iyilesme (arastirma
2,3,4,5,10,15,18,21), teknik dretim kapasitesinde artis (arastirma
13,18), ogrenci bagimhhgi-otonomi kaybi (arastirma 14-19), etik
kaygilar-dogruluk sorunlari (arastirma 6,10,15,19,21), ve stidyo
kiltirinde degisim (arastirma 6-8) yonUyle oldugu soylenebilmektedir.
Bu kriter altinda yer verilen egitim-6grenci etkilesimi (E4) yonuyle
etkilerine ise herhangi bir calismada yer verilmedigi gérilmektedir. Ote
yandan YZ’'nin tasarim pedagojisinde yogun olarak vyaraticilik (E5),
tasarim slrecinde meydana gelen degisimler (E1) (arama alanj,
varyasyon, vyineleme dongilerinin avantajlari), kavramsallastirma
becerisinin gelismesi (E7) yonleriyle etkili oldugu sdylenebilmektedir.

10
8
6
4
Sekil 3. incelenen calismalarda 2 I |
YZ araglarinin stiidyo 0 I I I I

ortaminda etkileri (The impact of E1 E2 E3 E4 E5 E6 E7 E8 E9 E10E11
Al tools on studio environments in the

analyzed studies). H Yapay zeka araglarinin stiidyo ortaminda
etkileri

Sekil 4 Gzerinden, YZ araclarinin tasarim asamalarina dahil edilme
egilimi okundugunda ise kavramsal tasarim asamasinda (arastirma
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1,3,4,5,7,9,10,11,12,14,15,17,18,20,21), bicim arayisi slreclerinde
(arastirma 2,9,17), teknik gelistirme asamasinda (arastirma 13,15) ,
sunum-temsil asamasinda (arastirma 20) ve tim slrec (arastirma 19)
olmak Uzere farkl asamalarda faydalanildigi gériilmektedir. Ancak, bu
faydalanma bicimlerinin kavramsal tasarim asamasina (T1) yogunlastigl,
diger asamalarin ise ikinci planda kaldigi soylenebilmektedir.

Sekil 4. Yapay zeka araglarinin
farkli tasarim asamalarinda

kullanim dagilimi (Distribution of
Al tool usage across different design

= Kavramsal asama = Bicim arayisl = Teknik gelistirme

Sunum/temsil = TUm slireg phases),

Tasarim  stldyosunda kullanilan araclar yoénlyle arastirmalar
degerlendirildiginde (Sekil 5), yogun olarak Midjourney (arastirma
3,7,8,9,10,15,17,18,19,20,21), takiben ChatGPT (arastirma
2,3,4,5,8,11,12,14,15,16,20), Dall-e (arastirma 8,9,10,19) ve diffusion
(arastirma 1,10,15) araclarindan faydalanildigi gérilmektedir. Ek olarak
DipAl, PromeAl, Bing gibi farkli araclardan da faydalanildigi tespit
edilmistir.

Sekil 5. Tasarim stidyosunda
kullanilan yapay zeka
araglarinin dagilimi (Distribution
of Al tools used in the design studio),

= Midjourney = ChatGPT = Dall-E Diffusion

YZ'nin stiidyoya dahil edilme siresi yonlyle ornekler incelediginde,
cogu calismada faydalanma siresi belirtiimemis olmakla birlikte,
arastirma 2 ve 4’te 6 hafta, arastirma 15’te 9 hafta, arastirma 20’de 10
hafta ve arastirma 19'da 2 doénem sireyle slrece dahil edildigi
belirtilmektedir.
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Dahil edilme slresi ve etki orani arasinda genellenebilir anlamh bir
egilime ulasilamamistir. Ancak kisa slreli faydalanma bicimine vyer
verilen calismalarda YZ'den tasarim slrecinin belirli asamalarinda
faydalaniimisken, uzun slreli yer verilen arastirma 19’da tim slrecg
asamasina dahil edildigi okunmaktadir. Ancak bir tek calisma
genellenebilir bir egilimden bahsetmek icin yeterli degildir. Ote yandan
incelenen arastirmalarin blyUlk oranda vaka calismasi (M2) yonteminde
kurgulandigi, takiben deneysel calismalardan (M1) da faydalanildigi
tespit edilmistir.

incelenen calismalar boyunca, YZ araclari tutarli olarak tasarim
varyasyonlarinin sayisini ve cesitliligini artirma, tasarim arama alanini
kesif Uretimiyle genisletmek, kavramsal asamanin desteklenmesi
noktalarina katkida bulundugu tespit edilmistir. Ancak , fikir Gretme
partneri olarak (Y1) kullaniimasinin her zaman gelismis tasarim kalitesi
ya da varaticihgl gelistirmekle (E5) paralel olmadigl birkac calismada
(arastirma 5,6,14,15,17,18,19,20,21) belirtilmistir.

Benzer sekilde, YZ araclarinin sireci hizlandirarak zaman verimliligi
saglamasi da her zaman gelistirilmis  tasarim  kalitesiyle
iliskilendirilmemistir. YZ'nin stidyo ortamlarina katkilari yani sira birkag
calisma (arastirma 6,10,15,19,21,) tasarim mantigini korumak, YZ
tarafindan dretilen ciktilarin tutarli kavramlara entegre edilmesi ve etik
kaygilar gibi dezavantajli durumlara da deginmistir.

YZ'nin, egitmen-0grenci etkilesimi (E4) lzerindeki etkilerine yonelik
olarak ise, bu araclarin stidyo iletisimini yeniden sekillendirme
potansiyeline deginilmistir. Bu dogrultuda, YZ kullanimi icin ders
ylraticasuyle birlikte teknik rehber ya da mentorlugun gerekliligi
vurgulanmistir (arastirma 6,8).

4. SONUC (CONCLUSION)

Bu calismada incelenen literatlr, YZ uygulamalarinin tasarim sttidyosu
sireclerinde cok boyutlu etkiler Grettigini gostermektedir. Analiz edilen
makaleler, yapay zekanin stlidyo ortaminda fikir Gretme partneri olarak
tasarim sireci roll, 6grenme ciktilari ve performans gostergelerine
etkileri ve erken kavramsal tasarim asamasinin desteklenmesi olmak
Uzere U¢ temel alan Uzerinde belirgin etkiler olusturdugunu ortaya
koymaktadir.
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Bulgular, YZ araclarinin erken tasarim asamalarinda fikir Gretme
partneri ve gorsellestirme araci rolleriyle 6ne ciktigini; alternatif
dretimini artirdigini ve o6grencilerin dissallastirmakta zorlandiklari
fikirleri somutlastirmalarina katki sagladigini gdstermektedir. Ogrenme
boyutunda ise YZ kullanimmnin varaticiigl ve kavramsal kesfi
destekledigi, tasarim problemine iliskin arama alanini genislettigi ve
karsilastirmali degerlendirme olanaklarini artirdigr belirtilmektedir.
Bununla birlikte, Gretim hizindaki artisin her zaman tasarim kalitesine
ya da yaraticihga dogrudan yansimadigl vurgulanmaktadir. Tasarim
asamalari acisindan yapay zekanin yaygin olarak erken kavramsal
evrede kullanildigl gorilmektedir.

Arastirma sorularindan ilki  “YZ'nin tasarim stldyosu slrecleri ve
dinamiklerini degistirme potansiyeli” Gzerinden yapilan degerlendirme,
YZ kullaniminin  tasarim sirecinin 6zellikle erken asamalarinda
yogunlastigini gostermektedir. Bu durum, baslangic asamasinin c¢ok
sayida alternatif Uretimine acik vyapisiyla ve yapay zekanin hizh
varyasyon Uretme kapasitesiyle iliskilendirilmektedir.

Bir diger arastirma sorusu, “YZ midahalelerinin 6grenci performansi ve
o6grenme sonuglari Gzerindeki 6lculebilir etkilerine” odaklanmaktadir.
incelenen literatiirde YZ destekli araclarin &grenci performansini
artirdigina yonelik bulgulara yer verilmekle birlikte (Kee vd., 2025; Lee&
Kang, 2025; Montenegro, 2024), YZ destekli tasarim sireclerinde
ogrenci kontrollnin korunmasi, 6grenme sonuglarinin
degerlendirilebilmesi acisindan belirleyici bir 6lclit olarak 6ne
cikmaktadir.

Son olarak, egitmen-6grenci etkilesimi baglaminda veriler sinirli olmakla
birlikte, YZ'nin stidyo pedagojisinde Ustlendigi roller géz oninde
bulunduruldugunda, Chen’in (2025) konuya yonelik gorisiyle parallel
olarak, bu araclarin yalnizca bir tGretim araci olmakla kalmayip, 6grenci
ve egitmen arasinda UglncU bir pedagojik aktdr olarak konumlanma
potansiyelinin de tartisilmasi gerekmektedir.

Bulgular ayrica, etkili bir entegrasyon icin elestirel akil ylritmenin
desteklenmesi, etik sorumluluklara duyarlilik, 6grenci bagimhhginin
onlenmesi ve yapilandiriimis sireclerin gelistiriimesi gerektigini ortaya
koymaktadir. Bu bulgular Kadenhe Nyasha vd., 2025 ve Giinaydin vd.,
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2024  tarafindan gerceklestirilen arastirmanin sonuglarini
desteklemektedir.

incelenen sinirli sayida calisma tizerinden literatiiriin degerlendirmesi,
mevcut calismalarin cogunlukla kisa slreli uygulamalara, erken asama
tasarim gorevlerine ve sinirli 6rneklem gruplarina odaklandigini ortaya
koymaktadir. Bu durum, Salazar Rodriguez vd., 2025 tarafindan da
desteklendigi Uzere yapay zekanin tasarim stldyosundaki etkilerine
iliskin uzun vadeli pedagojik sonuclarin heniiz vyeterli dizeyde
olmadigini gostermektedir. Her ne kadar bu calisma ilgili konuya
yonelik bir degerlendirme sunsa da veri setinin sinirli sayida ¢alismadan
olusmasi arastirmanin temel kisitlarindan biridir.

Bu nedenle gelecekteki arastirmalarin, uzun dénemli stidyo sireclerini
takip eden, tasarim karar alma davranisini 6lcen, YZ entegrasyon
duzeylerini sistematik olarak karsilastiran, YZ'nin egitmen yoninden
potansiyelleri ve egitmen-ogrenci iletisimindeki etkilerini test eden
calismalara odaklanmasi gerekmektedir.

Sonug olarak calisma, YZ araclarinin tasarim stldyosundaki rollerini,
pedagojik etkilerini ve yogunlastigl tasarim asamalarini incelenen
orneklem Uzerinden sistematik bicimde siniflandirarak konuya analitik
bir bakis sunmakta; mevcut durumu ve gelistirilmesi gereken alanlari
ortaya koyarak YZ destekli tasarim stldyolarinin yapilandiriimasina
yonelik bir referans olusturmaktadir.
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The First National Architecture Period emerged during the transition from the
Ottoman Empire to the Republic of Turkey, a period marked by the intensification
of the search for national identity, which significantly affected the field of
architecture. The architectural understanding of this period stands out especially
in the facade designs of public buildings. Mimar Kemalettin is recognised as one of
the leading figures of this movement, which synthesised Seljuk and Classical
Ottoman architectural elements with Neo-Classical design principles. This study
aims to analyze, through a comparative approach, the similarities and differences
in the facade designs of eighteen educational buildings attributed to Mimar
Kemalettin, some of which were constructed, while others remained at the design
stage. The average visual complexity of the facade drawings was calculated using
the fractal analysis method. In this research, educational buildings are divided into
three categories, namely primary schools, madrasas, and higher education
institutions. The results were evaluated chronologically and comparatively
according to these three categories. When the average visual complexity of
educational buildings is examined chronologically, no linear change is observed.
However, there is a tendency for complexity to increase over time in higher
education institutions and madrasas, while a decreasing trend is evident in primary
schools. This indicates that the architect’s design approach varied over time
according to the educational building’s category. When the average visual
complexity of educational buildings is compared categorically, primary schools and
madrasas are found to exhibit “similar” characteristics. In contrast, madrasas and
higher education institutions display “dissimilar” qualities, and likewise,
“dissimilar” features are also identified between primary schools and higher
education institutions. It was also observed that educational buildings in the higher
education institution category exhibit more complex facade characteristics. In
conclusion, these findings indicate that Mimar Kemalettin adopted a design
approach that varied according to educational level.
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Birinci  Ulusal Mimarlik Dénemi, Osmanl imparatorlugu'ndan Tirkiye
Cumhuriyeti'ne gegis strecinde, mimarlik alanini 6nemli 6lglide etkileyen ulusal
kimlik arayislarinin yogunlastigi bir donemde ortaya ¢ikmistir. Bu dénemin mimari
anlayisl, ozellikle kamu yapilarinin cephe tasarimlarinda 6ne ¢ikmaktadir. Mimar
Kemalettin, Selcuklu ve Klasik Osmanli mimari unsurlarini Neo-Klasik tasarim
ilkeleriyle sentezleyen bu hareketin ©nde gelen isimlerinden biri olarak
taninmaktadir. Bu calisma, Mimar Kemalettin’e atfedilen, hem insa edilmis hem de
tasarim asamasinda kalmis, on sekiz egitim yapisinin cephe tasarimlarindaki
benzerlikler ve farkliiklari  karsilastirmali  bir yaklagimla analiz etmeyi
amaglamaktadir. Cephe gizimlerinin ortalama gorsel karmasiklik degerleri fraktal
analiz yontemi uygulanarak hesaplanmistir. Egitim yapilari, ilkokullar, medreseler
ve ylksek egitim kurumlari olmak Uzere (¢ kategoriye ayrilmistir. Bulgular
kronolojik olarak ve kategorik olarak karsilastirmali olarak degerlendirilmistir.
Egitim vyapilarinin ortalama gdrsel karmasiklik degerleri kronolojik olarak
incelendiginde, dogrusal bir degisim gdzlemlenmemektedir. Ancak, yiksek egitim
kurumu ve medreselerde karmasikligin zamanla arttigi, ilkokullarda ise azaldig
yoninde bir egilim dikkat cekmektedir. Bu durum, mimarin zaman icindeki tasarim
yaklasiminin egitim yapisinin kategorisine bagli olarak farklilastigini géstermektedir.
Egitim vyapilarinin  ortalama gorsel karmasiklik degerleri kategorik olarak
karsilastirildiginda, ilkokullar ile medreselerin “benzer” ozellikler gosterdigi tespit
edilmistir. Medreseler ile yliksek egitim kurumu yapilarinin “farkhi” nitelikler
sergiledigi gorilurken, ilkokullar ile yiksek egitim kurumu yapilari arasinda “farkl”
ozelliklerin  bulundugu tespit edilmistir. Ayrica ylUksek egitim kurumu
kategorisindeki egitim vyapilarinin daha karmasik cephe 0©zellikleri sergiledigi
gbzlenmistir. Sonug olarak, bu bulgular Mimar Kemalettin'in egitim kademesine
gore farklilasan bir tasarim yaklasimi benimsedigini gostermektedir.

Anahtar Kelimeler: Egitim Yapilari, Birinci Ulusal Mimarlik Dénemi, Fraktal Analiz,
Mimar Kemalettin

Teslim Tarihi: 04.06.2025
Kabul Tarihi: 28.10.2025

Sorumlu Yazar:
z.ildenizkoksalan@outlook.com

Koksalan ildeniz, Z. & Sahin, M.

(2026). Mimar Kemalettin’in egitim
yapilarinin gérsel karmasiklik analizi.

JCoDe: Journal of Computational
Design, 7(1), 153-178.
https://doi.or;
10.53710/jcode.1713219

ROR ID: 059636586

154

JCoDe | Cilt 7 Sayi 1 | Mart 2026 | Olgekler Arasi Uretken Tasarim | Kéksalan ildeniz, Z., Sahin, M.

Bu ¢alisma Creative Commons Atif 4.0 Uluslararasi Lisansi ile |isans|anm|§t|r.


https://doi.org/%2010.53710/jcode.1713219
https://doi.org/%2010.53710/jcode.1713219
https://creativecommons.org/licenses/by/4.0/legalcode.tr

155

1. INTRODUCTION

The emergence of the First National Architecture Period dates back to
a transformative period marked by significant social, cultural, and
architectural changes during the transition from the Ottoman Empire
to the Republic of Turkey. The globally reverberating effects of
nationalism, modernisation efforts, and nation-building triggered a
new architectural movement, the First National Architecture Period
(Bozdogan, 2008). This period, which lasted from 1908 to 1930, was
perceived as a means of expressing national identity (S6zen, 1984). The
characteristics of this period were clearly emphasised in the facade
designs of public buildings (Hasol, 2017). Mongeri’s quote, “Let us see
the facades, not the plans,” is shown as the primary source of this point
of view (Unsal, 1973).

Mimar Kemalettin was one of the leading figures of the First National
Architecture Period and stood out with his “public architect” identity
(Tanyeli, 2007). He was influential in the design of many public buildings
of different typologies, including educational buildings. In the
literature, there are studies analysing the buildings of the First National
Architecture Period (Ekinci, 2015; Sikigakar, 1991). However, studies on
Mimar Kemalettin and educational buildings focus on documentation
and conservation concerns (Kogak, 2023; Yavuz, 2009; Yazar & Kishal,
2019; Yazici Metin et al., 2023).

In contemporary architectural research, evaluating historical buildings
through measurable methods provides an analytical contribution to the
field. In this context, fractal analysis is a significant method for
quantifying visual complexity and comparing different facade
compositions. In the literature, studies such as Ediz and Ostwald’s
research on the Stileymaniye Mosque (Ediz & Ostwald, 2012), Kurucay’s
examination of thirteen mosques designed by Mimar Sinan (Kurucay,
2020), Kanatlar’s analysis of Sedad Hakki Eldem’s professional periods
through selected residential works (Kanatlar, 2012), Erkan and
Hastemoglu’s study of the Berlin—Baghdad railway stations (Erkan &
Hastemoglu, 2015), and Wen et al.’s analysis of the residential plans of
Wright, Le Corbusier, and Mies van der Rohe (Wen & Kao, 2005)
demonstrate that fractal analysis has been widely applied in the
comparative evaluation of architectural works across different periods,
geographies, and scales.
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A review of the literature further reveals that studies on the First
National Architectural Period primarily focus on the typological and
image analyses of public buildings. However, research on the
educational buildings of this period has largely been confined to
documentation and description, while mathematical analyses of the
facade compositions are quite rare. Quantitatively examining the visual
complexity of the facades of educational buildings is crucial for a more
comprehensive understanding of the architectural approach of the
period. Nevertheless, a study analysing the facade designs of
educational buildings designed during this period using fractal analysis
methods has not been conducted. This gap underscores both the
originality and the significance of the present study.

Using fractal analysis methods, this study aims to evaluate the
similarities in the average visual complexity values on the facades of
primary schools, madrasas, and higher education institutions known to
have been designed by Mimar Kemalettin. The aim is to compare the
visual complexity values of educational buildings. Within the scope of
the study, forty-eight facade drawings belonging to a total of eighteen
buildings by Mimar Kemalettin, either constructed or remaining at the
design stage, were examined. Among these, eight remained at the
design stage, while ten were realized. The facades of these buildings
were categorized and analyzed. In this study, the fractal analysis
method, as one of the morphological analysis approaches, was
employed to quantitatively reveal the similarities and differences in the
facade composition and organization of Mimar Kemalettin’s
educational buildings. The evaluations demonstrated the changes and
variations observed in these buildings. Furthermore, the study holds
significance as it provides a basis for comparing the fractal values of
cultural heritage buildings at different scales within the framework of
physical and socio-cultural norms.

2. BACKGROUND TO THE RESEARCH

This section begins by summarising key changes in the education
system during the First National Architectural Period. It then examines
the life and educational structure of Mimar Kemalettin. During the
modernization period, educational developments primarily began at
the military and higher education levels (Tekeli, 2011). The societal
changes during the Second Constitutional Era accelerated the reform
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of the education system. While sultani, idadi, military, and civil risdiye
schools were opened at the secondary level, mekteb-i ibtidai schools
became institutions offering modern education at the primary level.
Traditional institutions like sibyan schools and madrasas were also
subject to curricular modernization. However, this led to a division of
educational institutions into three categories before the Republic:
madrasas, Tanzimat schools, and foreign schools. According to Ziya
Gokalp’s sociology of education, this division is reflected in society as
three different groups: sofi, Levantine, and Tanzimatist (Celkan, 1977).
With the proclamation of the Law on the Unification of Education
(Tevhid-i Tedrisat) in 1924, madrasas were closed, and all educational
institutions were placed under the Ministry of National Education,
thereby ensuring educational unity (Parmaksizoglu, 1948).

2.1 Mimar Kemalettin and Educational Buildings

Mimar Kemalettin (1870-1927) was a Turkish architect who witnessed
many significant events during his lifetime. His architectural career
began in 1887 when he enrolled at the Hendese-i Milkiye (Yavuz,
1981a). At this institution, he developed an interest in drawing and
architecture and received training from experts such as Professor
Jasmund (Cetintas, 1944). It is known that he assisted Jasmund in the
Sirkeci Station project (Cetintas, 1944; Yavuz, 2015). In 1891,
Kemalettin Bey was appointed as Professor Jasmund’s assistant at
Hendese-i Mulkiye Mektebi and taught design courses for four years,
during which he also established his private office (Govsa, 1946). His
early designs reflect eclectic styles. In 1895, he was sent to Berlin to
specialize as the Ottoman state architect (Doguoglu Findikgil, 2009).
After completing a two-year higher education program at
Charlottenburg Technische Hochschule, he worked in Germany for
about two and a half years (Yavuz, 1981a). Between 1909 and 1919, the
expansion of the powers of the Construction and Restoration Technical
Committee of the Ministry of Foundations (Evkaf Nezareti) enabled the
reflection of the national architectural idea in new public buildings.
During this period, Mimar Kemalettin became a highly active figure in
construction (Yavuz, 1981b).

Archival documents and period practices indicate that Kemalettin Bey,
as the Chief Architect of the Ministry of Foundations, played an
influential role in the design of educational buildings during his tenure
(Yavuz, 2009). Furthermore, since the Ministry of Foundations
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functioned like an architectural school during this period, names such
as Mimar Nihat and Ali Talat are also mentioned in relation to certain
projects (Batur & Cephanecigil, 2009). A total of eighteen educational
buildings attributed to Mimar Kemalettin - some of which were
constructed, while others remained at the planning stage - are
examined in this study. These buildings are dated between 1909 and
1927. These buildings are mainly located in Istanbul. However, there
are educational building designs in Ankara, Medina, and Edirne (Yavuz,
2009). The educational buildings designed by Mimar Kemalettin can be
categorised under three headings: primary education institutions,
madrasas, and higher education institutions (Kéksalan & Sahin, 2024).
The characteristic features of the facades of these educational buildings
include varying window forms on different floors and continuous string
courses that follow the lines of the windows. A prominent projection
typically accentuates the front facade. Tiled hipped roofs are also a
common feature (Table 1).

School Year and Location Photograph

Resadiye istanbul, AN - (Demirtas

Primary 1910 & Uysal,

School 2012)

Fethiye istanbul, (Fethiye

Madrasa 1909- Medresesi,

1919 2019)

Bostanci istanbul, (Kultar

Primary 1913- Envanteri,

School 1914 2023)

Medreset’ll istanbul, (Medreset

Kuzat 1913 0’l-Kuzat,

n.d.)

Ayazma istanbul, (Ayazma

Primary 1913- Mektebi,

School 1917 2022) Table 1: Table showing
locations and photographs of
constructed schools
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Goztepe istanbul, (Kultur
Primary 1914 Envanteri,
School 2021)
Abdilhamid- | istanbul, (Yavuz,
i Evvel 1912- 2009)
Madrasa 1915
Madrasa in Medina,
Medina 1914-

1915
Mimar Ankara, (Koksalan,
Kemal 1926- 2024a)
Primary 1927
School
Gazi Ankara, ‘ (Koksalan,

Education 1927-
Institute

2024b)

Resadiye Primary School (Figure 1a) is Mimar Kemalettin’s first
educational building design. Its facade composition is distinguished by
its octagonal plan and the onion-domed prayer room section. (Yazar &
Kishali, 2019). Just above the flat-arched entrance door, there is a
crescent and star motif. Square-framed geometric reliefs, panels, and
penci-arched! windows are among the facade ornaments (Demirtas &
Uysal, 2012). The front facades of the Bostanci (Figure 1c), Ayazma
(Figure 1d), and Goztepe (Figure 1f) primary schools are highlighted by
a protruding main entrance (Yavuz, 2009). However, the side and rear
facades differ in similarity. In the “School for the Deaf and Blind”?
(Figure 1b), pointed arches are used on the ground floor, while
rectangular windows are found on the first floor. Entrances are
provided from side axes, and the arched, stair-accessed entrances are
topped with balconies. The masses that protrude from the front facade
and vary in height give the structure a dynamic appearance. Both the
“Six-classroom school” (Figure 1g) and the Karaagac Primary School

1 A term for the five-centered arches common in the period.
2This project is referred to as “School for the Deaf and Blind” in the text and is indicated
as “Dilsiz ve Amalara Mahsus Mektep” in the archives.
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(Figure 1e) were designed with an plan layout. The “Six-Classroom

|II

School” is a two-story building, whereas the Karaagac Primary School is
a single-story structure featuring wide, penci-arched windows (Yavuz,
2009). The primary school design in istinye (Figure 1h) stands out with
its tower-like mass. In the design of Flinun-u Cedid Primary School
(Figure 1i), various sizes and shapes of twin windows, penci-arched, and
flat-arched window forms were used. The Mimar Kemal Primary School
(Figure 1j) is the only primary school designed during the Republican
period. It includes window string courses and has a more modest

appearance compared to the other primary school buildings.
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Fethiye Madrasa (Figure 2a) and Hasanzade Madrasa (Figure 2b) are
among the architect’s early madrasa designs. For this reason, traces of
the old-style madrasa design can be seen in their plan designs
(Ahunbay, 1999). In the facade designs, window forms and
ornamentation features characteristic of the period are seen (Yavuz,
2009). Medreseti’l-Kuzat (Figure 2¢) symbolises the shift from madrasa
education to modern education (Yavuz, 1981b). On the front facade,
there is a double-winged entrance door with penci arches and windows
on the sides. The upper part is decorated with calligraphic plates and
rosettes. Mouldings, panels, and inverted tassel decorations following

Figure 1: Primary Schools

a) Resadiye (Demirtas & Uysal,
2012),

b) School for the Deaf and
Blind (Batur & Cephanecigil,
2009),

c) Bostanci (MEB Arsivi, 2013),
d) Ayazma (MEB Arsivi, 2014),
e) Karaagag (Yavuz, 2009),

f) Goztepe (Yamaner, 2019;
Yavuz, 2009)

g) Six-classroom school (Yavuz,
2009),

h) School in istinye (Yavuz,
2009),

i) Finun-u Cedid (Batur &
Cephanecigil, 2009),

j) Mimar Kemal (Yildiz, 2014)
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the window form enrich the facade. While the vertical plaster-like
elements continue to the ground-floor moulding, the rear facade is
kept simpler. It can be said that Abdilhamid-i Evvel Madrasa (Figure 2d)
represents an innovative approach to the classical madrasa typology
(Batur, 2008). The ground floor has arched windows, while the upper
floor has flat lintel windows. Continuous mouldings, plasterwork, and

) carved rosettes adorn the facade. There are penci-arched windows on
Figure 2: Madrasa Facades

a) Fethiye (MEB Arsivi, 2012), the ground floor and flat lintel windows on the upper floor. Continuous

b) Hasanzade (Batur & mouldings, plasters, and carved rosettes decorate the facade. Madrasa

Cephanecigil, 2009), in Medina (Figure 2e) has basement windows with flat arches, ground-

¢) Medresetul Kuzat (Tezrggdlrl;, floor windows with penci arches, and first-floor windows with

d) Abdiilhamid-i Evvel (YiKOE; rectangular forms. The main entrance axis is emphasised by increasing

Arsivi, 2012), the height of the rectangular windows in this section by protruding

e) Madrasa in Medina (Yavuz, above the eaves level. There are significant differences between design
2009)

and construction.

a) i s i ow o4 i -

Fethiye

8]

Hasanzade
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The project for the Dari’l-Muallimat (School for Female Teachers)
(Figure 3b) remained in the design phase. In the facade design, penci-
arched windows of different sizes and shapes are used. The facade is
emphasised by projection and overhang above the eaves level. There
are mouldings and panels surrounding the windows. There are inverted
tassel-like ornamental elements at the ends of the plaster-shaped
vertical elements. Corner towers are a remarkable feature of the
design. Gedikpasa Mekteb-i Alisi (Figure 3c) also remained in the design
phase. Tower-shaped elements, covered with small-scale domes that
overhang at the eaves, create a rhythmic appearance. Window forms
included depressed, pointed, flat, and Bursa-arched windows (Arslan
Cinko, 2020). Continuous mouldings following the window form are
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seen on the ground floor. On the facade of Gazi Education Institute
(Figure 3a), a semi-open area in front of the entrance features a portico
with marble columns (Duru, 2024; Yavuz, 2009). On the upper floor, this
section becomes a covered balcony, and on the third floor, it becomes
an open terrace. In the Gazi Education Institute, Turkish triangle-
shaped column capitals are used on the rear facade, and mugarnas
column capitals are used on the front facade.

Figure 3: Facades of Higher
Education

a) Gazi Education Institute
(Duru, 2024)

b) School for Dartlmuallimat
(SALT Research, n.d.),

c) Gedikpasa Mekteb-i Alisi
(Yavuz, 2009)
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3. METHOD: FRACTAL ANALYSIS

This study employs the fractal analysis method to calculate the
complexity dimensions of facade compositions in educational buildings
designed by Mimar Kemalettin. Phase 1 involved a literature review,
while Phase 2 examined 18 of his educational buildings using archival
and written sources. In Phase 3, facade drawings were prepared in CAD
and analyzed with FraclLac. Phase 4 focused on obtaining, classifying,
and discussing the findings. Finally, Phase 5 summarized the results,
highlighted contributions, and the findings were then compared and
evaluated (Figure 4).

162

JCoDe | Vol 7 No 1 | March 2026 | Generative Design Across Scales | Kéksalan ildeniz, Z., Sahin, M.



[ Phase 1. H Phase 2. H Phase 3. }—0[ Phase 4. H Phase 5. ]
Introduction Background to the Methods Results and Discussion Conclusion
Research
Literature Review Mimar Kemalettin and Fractal analysis Obtaining and Discussing Contributions
Educational Buildings the Findings

+ Identifying research + Research on 18 + Determining the level of « Obtaining and ¢ Summ.ary .Of Findings
gaps educational buildings detail and appropriate classifying findings * Contnbut-long

« First National designed by Mimar frame size « Creation of Graphs + Future Directions
Period Kemalettin using + Drawing facade « Discussion of Findings

Architect Kemalettin

« Education Buildings

archives, articles,
books, and theses

drawings in CAD format
« Analysis using Imagej
and FracLac

Figure 4: Research workflow
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The calculation of fractal geometry and fractal dimension is based on
Mandelbrot’s work, questioning roughness (Mandelbrot, 1982). Fractal
dimension and fractal geometry are two complementary yet distinct
concepts. Fractal geometry refers to the complex forms produced by
the self-similarity and repetition of objects of different scales.
Numerical values that can be calculated to compare the similarity of
forms are called the fractal dimension (Barnsley, 2014; Bovill, 1996).

It is well known that complex and contradictory elements often come
together in architecture (Venturi, 2023). In this respect, Bovill’s study is
an important reference for discussing fractals and complexity within
the same architectural context (Bovill, 1996). The fractal analysis
method enables the mathematical evaluation of the visual complexity
of architectural structures. Research in the literature shows that fractal
analysis focuses on building examples of a period, an architect, or an
architectural movement. In the literature, studies examine the intuitive
use of fractal constructions in historical buildings (Ediz & Cagdas, 2005;
Ediz & Ostwald, 2012). Many studies use fractal analysis to measure
visual complexity. These studies often question the connections
between different historical design approaches and the similarities in
architectural facades and plans (Lionar & Ediz, 2020; J. L. Vaughan,
2017). In addition, there are also studies that aim to question
architects’ search for design over the years in chronological order
(Dawes et al., 2023; Kanatlar, 2012; Kurucay & Ediz, 2025; M. Ostwald
et al,, 2008; J. Vaughan & Ostwald, 2022).
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The box-counting method is one of the most common techniques for
calculating the fractal dimension, which quantifies the richness of
repetition and detail in two-dimensional objects or textures. This
method allows the calculation of the complexity of facade and plan
design in architecture (M. J. Ostwald & Vaughan, 2016). This method
can be used to understand the degree to which a design has multi-level
detail, but it does not provide information about design quality and
aesthetic values (M. Ostwald & Tucker, 2007). The numerical values
range between 1 and 2 and are expressed by the fractal dimension (D)
(Mandelbrot, 1982). The reason for this is that fractals are not
expressed as integers, unlike Euclidean geometry. Increasing the fractal
dimension indicates greater complexity, while decreasing it indicates
less complexity (Torrens & Alberti, 2000). When applying the box-
counting method, the level of detail in the object’s representation
affects the results. The level of detail was examined in five layers in
Ostwald and Vaughan’s study (M. J. Ostwald & Vaughan, 2016).

4. RESULTS AND DISCUSSION

Within the scope of the research, forty-eight facade drawings from
eighteen buildings were evaluated. The fractal analysis method allows
for comparative evaluation of the formal properties of the facades by
converting them into digital data. The fractal dimensions of the
examined facades were obtained using the FraclLac plugin of Image)
software (Zarnowiecka, 1998). The “Grid Design” section enables the
selection of the grid method to be used in the analysis of the image, as
well as the determination of the number of subdivisions in the
horizontal and vertical directions and the scale. The “Multifractal
Options” section is employed for conducting fractal dimension analyses
on multiple files. The “Graphics Options” section is used to organize
results, while the “Files” section provides settings for saving the outputs
of analyses (Sahin et al., 2025).

When fractal dimension calculations were performed, elevation
drawings were prepared in AutoCAD 2021 based on reference sources,
at the outline + primary form representation level. The size of the
rectangular frame of the drawings prepared for analysis was scaled
using the ratio 1.41421 (v2), and the drawing was positioned in the
center (Lionar, 2021). Fractal analysis data were obtained using Image.
Within the scope of the study, in the grid design section, the grid
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Figure 5: Interface View of the
FraclLac Plugin in Image-J
Software

Table 2: Fractal dimension
parameters (Lionar, 2021)
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position was set to 12, as suggested by the FracLac plugin. Since the aim
is to perform a detailed fractal analysis and examine a mathematical
relationship, “Power Series” was chosen as the scaling method.
Regression was selected in the graphic options section, data details
were determined in the files section, and analysis data were obtained

(Figure 5).
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While evaluating the findings, visual complexity values closest to 1 are
defined as “lowest visual complexity” and values closest to 2 are
defined as “highest visual complexity”. Since the fractal dimension
value will vary depending on the level of detail of the drawing, the
comparison was made by considering the percentage difference in
fractal dimension values (Kurugay, 2020). In the study, the similarity
between the fractal dimension values obtained as a result of the
analyses was evaluated with reference to the table below (Table 2).

Fractal Dimension Difference%

Similarity status

%0 to %1
%1 to %4
greater than 4%

very similar
similar
dissimilar
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The fractal dimension values for eighteen designs, both completed and
those remaining in the design phase, were found as shown in the table
below. The findings were evaluated using the average fractal dimension
values (D) as a reference. Educational structures were examined under

Table 3: Complexity values of
educational buildings (created

three headings based on their education levels: primary education, by author)
madrasas, and higher education institutions (Table 3).
Category Date Name Front Rear Right Left D (ort)?
Elevation Elevation Elevation Elevation
1910 Resadiye 1.31 1.32 1.34 1.36 1.33
1910 School for the Deaf and Blind 1.37 - - - 1.37
1912 Bostanci 1.29 1.22 1.28 1.28 1.26
1913-1917 Ayazma 1.30 1.20 1.33 1.33 1.29
Primary ~ 1909-1919 Karaagag 1.35 1.23 - - 1.29
School 1914 Goztepe 1.29 1.34 1.38 1.38 1.34
- Finun-u Cedid 1.38 - - - 1.38
- Six-classroom school - - 1.24 - 1.24
- School in Istinye 1.30 - - - 1.30
1926-1927 Mimar Kemal 1.28 1.23 1.19 1.16 1.21
1909-1919 Fethiye 1.31 1.31 1.16 1.20 1.24
1912 Hasanzade 1.19 - - - 1.25
Madrasa 1913 Medreset(’|-Kuzat 1.31 1.22 1.32 1.25 1,27
1912-1915 Abdilhamid-i Evvel 1.47 1.47 1.40 1.38 1,43
1914-1915 Madrasa in Medina 1.41 1.36 - 1.40 1,39
Higher - School project for the Dar’l-Muallimat 1.38 - 1.42 - 1,40
Eduiation 1911-1912 Gedikpasa Mekteb-i Alisi 1.48 - - - 1,48
1927-1930 Gazi Education Institute 1.43 1.53 - - 1,48
It is known that ten of the evaluated educational buildings have been
constructed, and eight are in the design phase. According to this data,
when educational buildings are evaluated according to their
construction status, the average fractal dimension value in the
constructed structures is 1.32. It was observed that the average fractal
dimension values in the educational buildings remaining in the design
phase were 1.33. The relationship between the visual complexity of
buildings that remained in the design phase and those that were built
was determined to be “very similar” (Figure 6).
3D (ort): average fractal dimension value, the arithmetic mean of the elevations of the
Front, Rear, Right and Left elevations. Data for which facade drawings were not
available are indicated with a minus sign (-) in the table.
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Figure 6: Comparison of fractal
dimension averages of
educational buildings (built:
grey, remaining in design
phase: yellow) (created by
author)
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When considered chronologically, educational buildings were
examined in two separate periods: 1909-1919 and the post-1925 era,
due to uncertainty surrounding the dates of some designs (Figure 6).
The average fractal dimension values of eighteen designs display a
fluctuating pattern over time. Although no clear linear continuity is
observed, a slight upward tendency emerges in the overall trend. This
indicates that the architect’s approach to facades did not undergo a
radical transformation solely over time. On the other hand, categorical
differences are more evident. Higher education institutions and
madrasas show an increasing tendency toward visual complexity,
whereas primary schools show a declining trend. Thus, it can be
concluded that the architect’s design approach over the years varied
primarily in relation to the category of the educational building.
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When the designs at the primary school level were evaluated, the
buildings with the highest average fractal dimension value were
determined as Flinun-u Cedid School (D=1.38) and School for the Deaf
and Blind (D=1.37). The fact that Finun-u Cedid School is a large-scale,
multi-storey design and has more window openings on its facade than
other primary schools is reflected in the visual complexity value. When
the average fractal dimension values are compared between Goztepe,
Bostanci, and Ayazma Schools, which are stated to have similar
characteristics in the literature, the percentage difference between
Bostanci (D=1.26) and Ayazma Schools (D=1.29) is in the “similar”
category with 2.38%. The percentage difference between Ayazma
(D=1.29) and Goztepe Schools (D=1.34) is in the “similar” category with
3.88%, and the percentage difference between Bostanci (D=1.26) and
Goztepe (D=1.34) Schools is in the “dissimilar” category with 6.35%.
These results reveal that the visual complexity values of the buildings
at the same education level may differ. Although the school project in
istinye (D=1.30) has ornamental elements on its facade, it has a simpler
visual complexity than the facade of Karaagac¢ School (D=1.35), which is
a single-storey design. This is attributed to the higher void ratio on the
facade of the Karaagac¢ School. The lowest average fractal dimension
value among the primary schools was found in Mimar Kemal Primary
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Figure 8: Graph showing fractal
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dimension values at primary
schools (created by author)

School (D=1.21). Designed during the Republican era, Mimar Kemal
Primary School (1926-1927) features windows devoid of decorative
elements, unlike other educational buildings. In addition, the side
facade layouts of the building are also quite simple (Figure 8).
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When evaluating the madrasa designs, the highest visual complexity
value was observed in the Abdilhamid-i Evvel Madrasa project
(D=1.43). There are decorative elements such as reverse tassels and
plaster on the facade of Abdulhamid-i Evvel Madrasa. The “Madrasa in
Medina” has the second-highest visual complexity among the madrasa
designs, and its average visual complexity value is “similar” to that of
the Abdilhamid-i Evvel Madrasa. Fethiye and Hasanzade Madrasas are
“very similar”; Hasanzade and Medrese-til Kuzat have “similar” visual
complexity values. The madrasa building with the lowest average fractal
dimension value is Fethiye Madrasa (D=1.24). The simple appearance
of the side facades of Fethiye Madrasa supports the findings (Figure
9a).

When the designs of higher education institutions are evaluated,
Gedikpasa Mekteb-i Alisi and Gazi Education Institute designs were
found to be “very similar” in terms of average fractal dimensions. The
lowest visual complexity level was that of the Dar’tl-Muallimat project
(D=1.40). In terms of visual complexity, the Dari’l-Muallimat project is
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“dissimilar” to the Gedikpasa Mekteb-i Alisi and Gazi Education Institute
(Figure 9b).

a)Madrasa b) Education Institute
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School project for
Dartilmuallimat
Gedikpasa
Mektebi Alisi

Gazi Education
Institute

Considering the findings (Table 4), the fractal dimension values ranged
from 1.21 to 1.48. When fractal dimensions are considered according
to primary education level, the average fractal dimension values of
primary schools are 1.30 and 1.32 for madrasas. The average fractal
dimension value for higher education institutions was found to be 1.45.
The difference between the average fractal dimension values of
primary school and madrasa buildings is considered “similar” at 1.54%.
In comparison, the difference between the madrasa and the higher
education institution is considered “dissimilar” at 9.85%. In addition,
the difference between primary schools and higher education
institutions is 11.54%, which is also considered “dissimilar.”

Figure 9: Graphs showing fractal
dimensions

a) Madrasas

b) Higher Education Institutions
(created by author)
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Table 4: Educational Buildings
and Average Fractal
Dimensions (created by
author)

Teaching Level Name D (ort) | Average Fractal
Dimensions Across
Education Levels

Resadiye 1.33
School for the Deaf and Blind 1.37
Bostanci 1.26
Ayazma 1.29

Primary School Karaagac 1.29 1.30
Goztepe 1.34
Flnun-u Cedid 1.38
Six-classroom 1.24
School in Istinye 1.30
Mimar Kemal 1.21
Fethiye 1.24
Hasanzade 1.25

Madrasa Medreset(’l-Kuzat 1,27 1.32
AbdUlhamid-i Evvel 1,43
Madrasa in Medina 1,39
) Darl’l-Muallimat 1,40

Higher Gedikpasa Mekteb-i Alisi 1,48 1.45
Education Gazi Education Institute 1,48

4.2 Limitations

Within the scope of the research, the restitution projects of the
educational buildings built among the eighteen designs were largely
reached, but the side facade drawings of the Gazi Education Institute
were not available. In addition, all facade drawings of the educational
buildings remaining in the design phase have not been accessed.
Furthermore, the difficulty in determining the exact design dates for
some buildings is a limitation of the research. For this reason,
educational buildings were evaluated in two periods: 1909-1919 and
after 1925.

5. CONCLUSION

Architect Kemalettin’s

appointments and work primarily on public buildings alongside a

career, intertwined with government
technical team of young architects at the Ministry of Foundations,
ensured that he played a decisive role in the architectural production
of the period (Tanyeli, 2007). This study examines a total of eighteen
buildings, ten of which were constructed and eight of which remained
in the design phase, by Architect Kemalettin, one of the leading figures
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of the First National Architecture Period, between 1909 and 1927, using
fractal analysis. These educational buildings are categorized under
three headings: primary schools, madrasas, and higher education
buildings. The facade drawings were prepared at an outline + primary
forms level of detail.

The main findings of the research indicated that the structures
remaining in the design phase and the constructed structures have
“very similar” characteristics in terms of average visual complexity
values. This demonstrates the existence of a consistent fractal order in
Architect Kemalettin’s design approach, regardless of whether the
project was realized or not. Since the visual complexity values of the
eighteen buildings do not exhibit chronological continuity, it is not
possible to state conclusively that the architect’s approach changed
over time. However, when examined chronologically, the visual
complexity values indicate an increasing trend in higher education
institutions and madrasas, while a decreasing trend is observed in
primary school buildings. Therefore, there are changes in the
architect’s design approach. Over time, this can be understood as being
related to the categorical differences among educational buildings.

When the buildings were grouped and evaluated by educational level,
the average visual complexity values of primary schools and madrasas
were found to be “similar.” Madrasas were found to be “dissimilar”
compared to higher education institutions. Likewise, primary schools
and higher education institutions were also found to be “dissimilar.”
The findings indicate that the facades of primary schools and
madrasahs were designed with a similar approach, whereas higher
education buildings were constructed with a distinctly different design
approach. This finding supports Yavuz's qualitative research (Yavuz,
2009).

In conclusion, these findings indicate that Mimar Kemalettin adopted a
design approach that varied according to educational level. This study
provides a unique dataset for future research on the educational
buildings of the period. Academic studies based on such quantitative
data are expected to contribute both to the relevant literature and to a
deeper understanding of the architectural identity of the period.
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Floor covering materials are made for the purposes of protecting the floor layers,
being functional and aesthetic, ensuring user safety and comfort. Therefore, in
addition to determining the space and user needs well, the investment cost of the
material, service life, durability, operating cost, comfort and environmental impact
are effective factors in the decision-making phase. When covering materials with
different properties are evaluated within the scope of these selection factors, they
may have different advantages and disadvantages. In the selection of floor covering
materials, it has great importance to consider these properties of the materials
together and to make the most appropriate decision among the alternatives. It
would be healthier to perform this process, which requires complex decision
processes, on a more systematic and realistic level. Therefore, unlike the classical
logical computer selection system that makes sharp evaluations as “correct (1)”
and “incorrect (0), the fuzzy logic method, which is an approach that evaluates by
considering many criteria together just like the human brain and can consider the
deficiency in information, was chosen. In the study; it was aimed to create a more
realistic decision process in the selection of floor coverings by evaluating the
decision criteria in the selection of floor coverings in office spaces with the fuzzy
logic approach. In order for the model to work correctly, inputs and outputs were
determined in a way that there would be no overlapping data and different number
of value sets. In this direction, investment cost (€/m?), service life (year), operating
cost (€/m?) and environmental impact criteria (kgCO2/m?) were the input
parameters of the model; carpet, ceramic, PVC and wood coating materials were
the output parameters of the model. The selection criteria that constitute the input
parameters of the model were defined with fuzzy logic sets, and the fuzzification
process was performed by defining triangular membership functions for each
selection criterion class over the material value sets. The criterion class was
determined for each floor covering material that constitutes the output
parameters of the model and the triangular membership function was defined.
Two criteria classes were determined for each floor covering material. The
selection criterion data that were fuzzified through membership functions were
created according to the “or” rule system of fuzzy logic. Floor covering material
selection criteria were modeled in the Mamdani inference system in a way that
would create input in Matlab according to the determined parameter range. Then,
3 different scenarios were created based on the selection criteria, namely
balanced, operating cost focused and environmental impact focused, and these
scenarios were evaluated using the model created in the Matlab program. As a
result of the evaluations, it was seen that wood was the most suitable choice
among wood, PVC, carpet and ceramic flooring materials in all scenarios.

Keywords: Fuzzy Logic, Floor Covering Material, Material Selection.
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Dbéseme kaplama malzemeleri; déseme katmanlarini koruma, islevsel ve estetik
olma, kullanici glivenligi ve konforunu saglama gibi amaclarla yapilmaktadir. Bu
ylizden mekanin ve kullanici ihtiyacinin iyi saptanmasinin yaninda malzemenin
yatirrm maliyeti, hizmet 6mr0, dayanikliligi, isletme maliyeti, konforu, cevresel
etkisi karar verme safhasinda etkili etmenlerdir. Farkli ¢6zelliklere sahip kaplama
malzemeleri bu segim etmenleri kapsaminda degerlendirildiklerinde farkli avantaj
ve dezavantajlara sahip olabilmektedirler. Déseme kaplama malzemesi seciminde,
malzemelerin bu ozelliklerinin bir arada distnulmesi ve alternatifler arasinda en
uygun kararin verilmesi buylk 6nem tasimaktadir. Karmasik karar sireglerini
gerektiren bu islemin daha sistematik ve gercekci bir dizlemde yapilmasi daha
saglikli olacaktir. Bu nedenle “dogru (1)” ve “yanhs (0) olarak keskin
degerlendirmeler yapan klasik mantikh bilgisayar secim sisteminin aksine tipkiinsan
beyni gibi bircok kriteri birlikte ele alarak degerlendirme yapan ve bilgideki eksikligi
gbzetebilen bir yaklasim olan bulanik mantik yontemi segilmistir. Calismada; ofis
mekanlarindaki doseme kaplamasi seciminde, karar kriterlerinin bulanik mantik
yaklasimiyla degerlendirilerek, doseme kaplamasi seciminde daha gercgekgi bir
karar slreci olusturulmasi amaclanmistir. Doseme kaplama malzemeleri igin
belirlenen secim kriterleri (yatinm maliyeti, hizmet 6mri, isletme maliyeti ve
cevresel etkisi) ve ofis dosemelerinde yaygin olarak kullanilan malzemelere (ahsap,
hali, PVC ve seramik) bulanik kimelerle Gyelik fonksiyonlari tanimlanmis ve
olusturulan kurallar dogrultusunda model tamamlanmistir. Daha sonra segim
kriterleri Gzerinden dengeli, isletme maliyeti odakli ve gevresel etki odakli olmak
Uzere 3 farkll senaryo olusturulmus ve bu senaryolar Matlab programinda
olusturulan model lGzerinden degerlendirilmistir. Yapilan degerlendirmeler sonucu
ahsap, PVC, hali ve seramik kaplama malzemeleri arasindan ahsabin tim
senaryolarda agirlikli olarak en uygun tercih oldugu goralmastar.

Anahtar Kelimeler: Bulanik Mantik, Doseme Kaplama Malzemesi, Malzeme Segimi.

Teslim Tarihi: 06.06.2025
Kabul Tarihi: 25.12.2025

Sorumlu Yazar:
eresyalcin@itu.edu.tr

Eres Yalgin, E. & Pakdamar, F. (2026).
Ofis mekanlarinda déseme kaplama
malzemesinin bulanik  kiimeler
kullanilarak secimi. JCoDe: Journal of
Computational Design, 7(1), 179-201.
https://doi.org/10.53710/jcode.1715
401

ROR ID: 059636586

180

JCoDe | Cilt 7 Say1 1 | Mart 2026 | Olgekler Arasi Uretken Tasarim | Eres Yalgin, E. Pakdamar, F.

Bu ¢alisma Creative Commons Atif 4.0 Uluslararasi Lisansi ile Iisanslanmlstlr.


https://doi.org/10.53710/jcode.1715401
https://doi.org/10.53710/jcode.1715401
https://creativecommons.org/licenses/by/4.0/legalcode.tr

181

1. GiRI$ (INTRODUCTION)

Doseme kaplamalari; doseme katmanlarini olusabilecek her turla dis
etkilerden korumak, kullanim glvenligini saglamak, kullaniclya estetik
bir gbrinim ve yeterli bir konfor sunmak, mekanin islevine uygun, kolay
temizlenebilen dizgln bir ylizey elde etmek gibi amaglarla yapilarak,
désemenin en st ylzeyini olusturmaktadir. Bu baglamda doseme
kaplamas! secimi; islevsellik, estetik, kullanici konforu ve glvenligi
konulariyla dogrudan baglantiidir. Doéseme kaplamasi segilirken
mekanin ve kullanici ihtiyacinin iyi analiz edilmesinin yaninda secilen
malzemenin maliyeti, hizmet 6mri, dayanimi, sunacagi fiziksel konfor
(gorsel, isitsel, dokunsal) ve cevresel etkileri gibi bircok kriter goéz
onlnde bulundurulmaldir. En dogru secimin yapilabilmesi icin; bu
kriterlerin birlikte ele alinarak bir sonuca varilmasi gerekmektedir. Bu
ylzden; “dogru (1)” ve “yanlis (0) olarak keskin degerlendirmeler yapan
klasik mantikli bilgisayar se¢im sisteminin aksine tipki insan beyni gibi
bircok kriteri birlikte ele alarak degerlendirme yapan ve bilgideki
eksikligi gbzetebilen bir secim yaklasiminin benimsenmesi blylik énem
tasimaktadir. Ayrica bilgilerdeki eksiklikleri karar verme sistemine dahil
etmek de karar verme eylemini insan disince sistemine daha benzer
kilacaktir. Bu calisma; ofis mekanlarindaki déseme kaplamasi seciminde
karar kriterlerinin bulanik mantik vyaklasimiyla degerlendirilerek,
déseme kaplamasi seciminde daha gercekgi bir karar stireci olusturmayi
amagclamaktadir. Boylelikle déseme kaplamasi igin karar verilmesi
gerektiginde makineler kullanilacaksa bu sistem sayesinde insan gibi
karar verebilme yetisine sahip olacaktir (Zadeh, 1984).

Yapi teknolojisi ve malzemesindeki ilerlemeler dogrultusunda déseme
kaplamalarindaki secenekler artmistir. Malzeme seceneklerinin
artmasl; dosemelerde kaplama secimi yaparken g6z Onlnde
bulundurulmasi  gereken faktorler dusinildiginde, projenin
gerektirdigi en dogru secimi yapma noktasinda zorluklar yaratmaktadir.
Bu durum, malzeme secimi yapan kisi veya kisileri karar verme
sirecinde daha sistematik bir degerlendirme zemini olusturmaya
yoneltmektedir (Alibaba ve dig., 2004). Ancak bu sayede farkli
secenekler icerisinden en uygun malzemenin secilerek uygulanmasi
muamkin olacaktir.

istatistik, matematik, ydnetim bilimi gibi disiplinlerin ortak calisma alani
olan karar kurami; 6zellikle belirsizlik iceren durumlarda en iyi secimi
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yapmak icin sistematik bir cerceve sunan bir disiplindir (Cao,
2023).Coklu karar verme vyaklasimlari, karar kurami cercevesinde
gelistirilmis karar verme yaklasimlandir (Athawale ve dig., 2012).
Bulanik Mantik (Zadeh, 1965) , AHP (Analytic Hierarchy Process/ Analitik
Hiyerarsi Sdreci) (Saaty, 1987), TOPSIS (Technique for Order of
Performance by Similarity to Ideal Solution/ ideal Cézime Benzerlige
Gore Performans Siralama Teknigi) (Hwang ve Yoon, 1981), VIKOR
(Compromise Ranking Method/ Uzlasma Siralama Yontemi) (Opricovic,
1998) coklu karar verme yaklasimlarindan bazilarindandir.

Doseme kaplama malzemesi secimi yaparken gobz Onlne alinan
kriterlerin zaman zaman birbirine karsit olmasi, cok fazla sayida
malzeme alternatifinin olmasi veya bazen subjektif kararlara bagl
olmasi secim slrecini karmasiklastirmaktadir (Mahmoud ve dig., 1996).
Ornegin, bir déseme kaplamasi estetik yonden kullaniciya avantaj
saglarken maliyet acisindan ya da cevresel etki acisindan dezavantajli
olabilmektedir. Ya da farkli alternatifler Gzerinden secim yaparken
subjektif kriterler 6n plana c¢ikmakta secilecek malzeme karari
konusunda karmasa cikabilmektedir. Doéseme kaplamasi seciminde
yasanabilen bu zorluklar, secimi yapacak kisi ya da kisileri ya dogru (1)
ya da yanlis (0) varsayimina dayanan klasik mantik (Aristoteles Mantig)
secim yontemlerinden uzaklastirmis, secim slrecinde daha sistematik
olan ¢oklu karar verme yaklasimlarina yéneltmistir (Reza ve dig., 2011).
Bir dnermenin dogru ya da yanlis oldugu varsayilarak calisan bilgisayar
mantigl, klasik mantiga dayanan bir sistem olup, secim kriterlerini ya var
ya da yok seklinde, ara degersiz, degerlendirmektedir. Oysaki insan
beyninin karar mekanizmasi birgok kriteri ayni anda dikkate alarak
degerlendirme yapmakta, karmasik durumlar karsisinda ortaya cikan
belirsizlikleri yonetebilmektedir. Bu sebeple ¢ok sayida etkene bagl
olan déseme kaplamasi seciminde, bircok kriteri degerlendirmeye alan
coklu karar verme ve bulanik mantik yaklasimlarini kullanmak secimi
yapan kisi ya da kisileri daha dogru bir sonuca gotlrecektir (Zadeh,
1984).

Doseme kaplama malzemesi seciminde klasik yaklasim cogu zaman
teknik ve maliyet gibi belirli kisitlar Gzerinden sekillenmektedir. Bu
nedenle se¢im strecinde; kisith kriterler, teknik sartname gereklilikleri
ve bltce dengesi, gdz dnlnde bulundurulmakta; cevresel etki gibi cok
boyutlu faktorler ise bazen ihmal edilmekte ya da kararin son
asamasinda degerlendirmeye alinmaktadir (Tegegne ve dig., 2023).
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Geleneksel yontemlerin net esikler Gzerinden calismasi ve belirsiz, net
olmayan verileri degerlendirmekte yetersiz kalmasi sebebiyle malzeme
seciminde yine ¢oklu karar verme yaklasimlarina olan ihtiya¢ 6n plana
cikmaktadir. Bulanik mantik; belirsiz, s6zel veya aralik seklinde ifade
edilen verileri bir matematige dokerek secim yapilmasina olanak
saglayan bir ydntem olarak 6ne ¢ikmakta; AHP, TOPSIS gibi yontemlerle
entegre  edilerek  bulanik  AHP,  bulanik  TOPSIS  olarak
kullanilabilmektedir. Déseme kaplama malzemesi seciminde kriterler,
net sinirlar yerine araliklar ile tanimlanmaktadir. Bu nedenle;
performans karsilastirmalarindaki sayisal/sdzel veri tirld esnekligi,
belirsizlikleri koruyarak hesaplama yapmasi ve hiyerarsik zorunlulugun
olmamasi gibi acilardan bulanik mantik; esnek, gercekgi ve karar verici
gorislerini daha dogru yansitan bir yontem olarak 6ne ¢ikmaktadir. Bu
yonuyle bu calismada bulanik mantigin, doseme kaplamasi seciminde
metodolojik olarak daha gergekei sonuglar saglamasi amaglanmistir.

2. DOSEME KAPLAMA MALZEMESI SECIM KRITERLERI (FLOOR
COVERING MATERIAL SELECTION CRITERIA)

Doseme kaplama malzemesi secilirken mekanin islevi ve kullanici
ihtiyaci dogrultusunda malzemelerin teknik performanslari, maliyetleri,
estetik Ozellikleri, cevresel etkileri, konfor ve glvenlik kriterleri gtz
onlnde bulundurulmaktadir (Hall., 1997; Toydemir ve dig., 2000). Bu
kriterlerin  birlikte degerlendirilerek optimum kararin verilmesi
noktasinda c¢oklu karar verme ve bulanik mantik yodntemleri
kullaniimaktadir. Coklu karar verme yontemleri arasinda hiyerarsik
yapinin oldugu durumlarda 6nem agirligi belirleme konusunda AHP,
alternatiflerin olumlu ve olumsuz yoénlerini belirleyerek dengeli bir
se¢im yapma konusunda TOPSIS 6n plana c¢ikmaktayken, 6Oznel
kriterlerin Olctlemeyen “distk”, “orta”, “yiksek” gibi ifadelerini
sayisallastirmasi konusunda da Bulanik Mantik 6n plana ¢ikmaktadir
(zadeh, 1968). Bir mekan icin déseme kaplamasi segilirken karar;
malzemenin yatirim maliyeti, hizmet 6mr, asinma ve dayanimi, isletme
maliyetleri etkisi, kullanici konforu, cevresel etki kriterleri kapsaminda
degerlendirilmektedir (Tuscher ve dig., 2024). Bu kriterlerin bazilarinin
ifadesinde nicel, bazilarinda ise nitel veriler kullaniimaktadir. Kesin
ifadelerle calisan AHP ve TOPSIS yontemlerinde, kullanici konforu gibi
Oznel kriterlerin degerlendirilmesi zorlasabilmektedir. Bulanik mantikta
ise 6znel ya da belirsiz AHP ve TOPSIS yontemlerinin klasik uygulamalari
kesin  verilere  dayandigindan, ©6znel veya belirsiz  kriter
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degerlendirmeleri icin bulanik AHP ve bulanik TOPSIS yaklasimlari
gelistirilmistir. Bu calismada; secim kriterleri arasinda belirli bir
hiyerarsik yapi bulunmadigindan ve performans temelli bir
degerlendirme  hedeflenmediginden  dogrudan  farkh  secim
senaryolarina acik olmasi yoninden bulanik mantik kullaniimistir.
Bulanik mantik ile veriler kademelendirilerek secim modeline dabhil
edilebilir ve degerlendirilen diger kriterlerle daha butincdl bir sonug
clkarabilmektedir (Zadeh, 1965). Bulankk mantik bu yoéniyle
degerlendirildiginde yap1 sektorinde vyalnizca malzeme secimi
alanlarinda degil; yiklenici/tedarikci secimi, risk ve maliyet yonetimi,
yap! sagligi izleme, sismik risk degerlendirme gibi bircok alanlarda
kullanildig gorilmektedir (Nguyen ve Fayek, 2022).

Yatirrm maliyeti kriteri; bir malzemenin ilk satin alma ve uygulama
maliyetidir. Déseme kaplama malzemesi seciminde bu kriter, proje
bitcesi kapsaminda degerlendirilerek en uygun secimin yapilmasi
gereklidir (Tikul, 2014; Ajusree ve dig., 2020). Kaplama malzemelerinin
yatinm maliyeti; malzeme, uygulama, nakliye ve zemin hazirhig
maliyetlerinin analiz edilmesiyle ve birim alan basina disen toplam
maliyetin (dolar ($), euro (€) ya da TL (&) olarak) hesaplanmasiyla
belirlenmektedir.

Hizmet omrU kriteri; bir malzemenin ondan beklenen ozelliklerin
(kaymazlik, su gecirmeme vb.) kaybetmeden ne kadar sire
kullanilabilecegidir. Hizmet 6mri uzun olan bir déseme kaplama
malzemesi uzun yillar boyunca buyUk bir onarima ya da degisime ihtiyag
olmadan kullanilabilmektedir. Ayrica yuksek yatirim maliyetli bir
malzemenin hizmet émri bir diger alternatif malzemeye gore daha
uzun ise o malzeme, ayni ya da daha distk yatirim maliyetli alternatif
malzemeye gore uzun vadede maliyet yoninden daha avantajli
olacaktir. Bina kullaniminda ekonomik verimlilik g6z 6nine alindiginda
hizmet 6mr0 kriteri 6énemli bir konudur. Bu kriter, Ureticilerin ilgili
doéseme kaplama malzemelerinin hizmet dmruyle ilgili yaptiklari testler
ve degerlendirmeler sonucu yayinladiklari raporlar dogrultusunda
karsilastirilabilmektedir.

Malzemenin asinma ve yipranma kriteri; dodseme kaplama
malzemesinin  kullanim yogunluguna bagh olarak dayanikliligini
gostermektedir (Derler ve dig., 2015). Ozellikle sirkilasyonun yogun
oldugu mekanlarda dayanikliligl yiksek kaplama malzemeleri tercih
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edilmelidir. Bu sayede kaplama malzemesinin kullanim siresi boyunca
estetik ve fonksiyonel agidan bozulmamasi saglanacaktir (Silva ve dig.,
2004). Bu kriter; Ureticilerin déseme kaplama malzemelerine, ilgili
standartlar kapsaminda dayaniklilik ve asinmaile ilgili yaptiklari testlerin
sonuglari araciligiyla karsilastirilabilmektedir (TS EN 14411, 2013; TSEN
14342, 2009). Bu karsilastirma sonucunda malzemelerin asinma ve
ylpranma kriterleri kullanicilar ya da malzeme secimi yapan kisiler
tarafindan “yiksek”, “orta” ve “distk” seklinde ifade edilebilmektedir.

isletme maliyetleri etki kriteri; bir malzemenin kullanim asamasindaki
temizlenme, bakim ve onarim maliyetleridir (Tikul, 2014; Heralova,
2011). Binanin maliyet; isletme siresince doseme kaplama
malzemesinin gorevini yerine getirebilmesi icin yapilan temizlik, bakim
ve onarim sirasinda harcanan elektrik, su vb. harcamalarini da
kapsamaktadir. Bu maliyetler gerektigi durumlarda tek seferlik
olabilecegi gibi dizenli araliklarla da ortaya ¢ikabilmektedir. Bu kriter,
reticilerin ilgili déseme kaplama malzemeleriyle ilgili yayinladiklari
bakim, onarim ve temizlik tariflerini iceren teknik sartnameler
dogrultusunda hesaplanabilmektedir. Déseme kaplama malzemelerinin
isletme maliyetleri, birim alana disen maliyet (dolar (S), euro (€) ya da
TL (£)) bazinda karsilastirilabilmektedir.

Kullanici konforu kriteri; gorsel, isitsel, dokunsal konfor kapsaminda
estetik, renk, doku, ses yalitimi, 1si yahtimi, kaymazlik gibi 6zellikler
Uzerinden degerlendiriimektedir (Abeysundara ve dig., 2009; Kim,
2018; Kim, 2025; Carvalho ve dig., 2021; Walus ve dig., 2022). Bu kriter;
déseme kaplama malzemelerin tasidigl bu 6zellikler butininde yapilan
degerlendirmeler sonucunda ortaya ¢ikmaktadir. Kullanici konforunun
degerlendirilmesinde, Uretici teknik dokimanlari ilgili standart ve
yonetmelik degerleri ile karsilastirilarak belirlenebildigi gibi, kullanici
anketleriyle de belirlenebilmektedir. Yapilan degerlendirmeler 6znel
nitelik tasidigindan, kullanici konforu kriteri, kullanicilar ya da malzeme
secimi yapan Kkisiler tarafindan “ytksek”, “orta” ve “dusik” seklinde
ifade edilebilmektedir (Tuscher ve dig., 2024).

Cevresel etki kriteri; bir malzemenin dretim, kullanim ve imha
sireclerindeki karbon ayak izi ve cevre zararini kapsamaktadir (Nicoletti
ve dig., 2002). Bu ylzden doseme kaplama malzemeleri segiminde geri
donistlrilebilen sirdirdlebilir malzemelerin tercih edilmesi biyik
onem tasimaktadir. Bu kriter kapsaminda; doéseme kaplama
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malzemelerin yasam dongUsl degerlendirilmesi Bina Bilgi Modellemesi
(BIM) araciligiyla yapilabilmektedir (Tuscher ve dig., 2024). Bir doseme
kaplama malzemesinin yasam donglsi boyunca neden oldugu toplam
sera gazl emisyonlarinin hesaplanmasiyla o6lcllen karbon ayak izi,
karbondioksit es degeri (CO,e) biriminde ifade edilmektedir. Olgciim icin
genellikle Yasam Donglsu Degerlendirmesi (LCA) yéntemleri ve 1SO
14040 ve EN 15804 gibi uluslararasi standartlar kabul edilmektedir
(Jijnsson ve dig., 1997; Almeida ve dig., 2016; EN 15804, 2008; TS EN
ISO 14040, 2007).

3. DOSEME KAPLAMA MALZEMELERI (FLOOR COVERING MATERIALS)

Ahsap, seramik, hali, PVC, vinil ve mantar ofis yapilarinda yaygin olarak
kullanilan déseme kaplama malzemeleridir. Bu malzemeler; yatirim
maliyeti, hizmet 6mri, asinma ve yipranma 6zelligi, isletme maliyeti,
kullanici konforu ve gevresel etki kriterleri kapsaminda farkli 6zellikler
gosterebilmektedir (Ros-Dosdd ve dig., 2019). Bu farklar; Tuschera,
Handk, Navratilovd ve Tichd’'nin kaleme aldigl, "Usage of Building
Passports and BIM in Multi-Criteria Evaluation" baslikli, makalede yer
alan farkli déseme kaplama malzemelerine ait secim kriter degerleri baz
alinarak, asagidaki tablo araciligiyla karsilastirlmali olarak ifade
edilmistir (Tuscher ve dig., 2024) (Tablo 1).

Tablo 1’de hali, vinil, seramik, PVC, mantar ve ahsap ddseme kaplama
malzemelerinin yatirm maliyeti, €/m? cinsinden verilmistir. Yatirim
maliyeti acisindan ahsap (77,6 €/m?) en yiksek maliyeti tasirken, hali
(15,20 €/m?) en dusuk yatirim maliyetli ddseme kaplama malzemesidir.
Yil olarak ifade edilen hizmet émdrleri bakimindan seramik (40 yil) en
uzun hizmet 6mrine sahipken, hal (10 yil) en kisa hizmet émrine
sahiptir. Asinma ve yipranma 06zelligi agisindan “yiksek”, “orta” ve
“dustk” olarak derecelendirilen dodseme kaplama malzemeleri
arasindan; hali ve PVC kaplama en yiksek asinma etkisi gosterirken,
ahsap ve seramik en dusik asinma gostermektedir. Déseme kaplama
malzemelerinin isletme maliyetleri €/m? cinsinden verilmis olup, ahsap
ve mantar (9,9€/m?) en yiksek, seramik (2,4 €/m?) en dusuk isletme
maliyetine sahiptir. Kullanici konforu agisindan yine “yiksek”, “orta” ve
“dustk” olarak derecelendirilen dbdseme kaplama malzemeleri
arasindan; mantar ve ahsap yuksek, PVC ve seramik dusik kullanici
konforu seviyesine sahiptir. Déseme kaplama malzemeleri cevresel
etkileri bakimindan kgC0O,/m? cinsinden degerlendirildiginde ise halinin
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Tablo 1: Déseme Kaplama
Malzemelerinin Segim Kriterleri
(Selection Criteria for Flooring
Materials) (Tuscher ve dig.,
2024).

(1,52 £/m?) en disiik, seramigin en yiksek (6,39 £/m?) cevresel etkiye
sahip oldugu gorilmektedir.

Ddseme
Kaplama
Malzemesi Hali Vinil | Seramik PVC Mantar | Ahsap
Secgim

Kriteri

Yatirim
Maliyeti 15,2 32,6 54,4 25,95 61,15 77,6
(€/m?)

Hizmet 20

.. 40
B (] 10 50 20 40

Asinma ve
Yipranma Yiksek | Orta Dustk | Yuksek Orta Dusuk
Ozelligi
isletme
Maliyeti 4,4 6,9 2,4 6,9 9,9 9,9
(€/m?)

Kullanici

Orta | Orta Diustk | Dustk | YUksek | Yiksek
Konforu

Cevresel
Etki 1,52 5,43 6,39 3,83 3,26 3,11

(kgCO/m?)

4. BULANIK MANTIK (Fuzzy LOGIC)

Bulanik mantik L. Askerzadeh tarafindan tanitilan, kesin bir sekilde ifade
edilemeyen belirsizlik iceren 6nermeleri matematiksel olarak
tanimlayan bir sistemdir (Pakdamar ve Guler, 2012). Klasik mantik net
ve keskin sinirlara sahipken bulanik mantikta yaklagikhlik mevcuttur. ikili
sistem Gzerine kurulu klasik mantikta, bir ifade ya “dogru” (1) ya da
“yanlis” (0)'tir. Bu ylzden belirsiz veya karmasik durumlar bu mantikta
modellenememektedir. Bulanik mantikta ise elemanlarin bir kiimeye
yeligi, O ile 1 arasinda bir deger alir ve bu sayede belirsiz ya da karmasik
durumlar bu yaklasimla modellenebilir. Bu yaklasim insan beyninin
distnme sistemine benzeyen bir yapiya sahiptir. Girdiler ve ciktilar
dyelik fonksiyonlari araciligiyla bulaniklastirilir (fuzzification). Girdiler ve
ciktilar arasindaki bilinen iliskiler kural cimleleriyle tanimlanir. Bulanik
cikti degerleri, ihtiya¢c olmasi durumunda agirhk merkezi bulma gibi
yontemlerle kesin bir sonuca donustlrilir (defuzzification) (Sekil 1)
(zadeh, 1968).
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Input

Fuzzification

Fuzzy Input Sets

Inference Engine

Fuzzy Outputs Sets

5. BULANIK KUMELERLE UYELIK FONKSIYONLARININ

TANIMLANMASI  (BULANIKLASTIRMA)  (IDENTIFICATION  OF
MEMBERSHIP FUNCTIONS WITH FUZZY SETS (FUZZIFICATION))

Ofis mekanlarinda déseme kaplama malzemesinin bulanik kimeler
kullanilarak secimi slrecinde hazirlanacak model, Tablo 1’de yer alan
malzeme secim kriterleri ve kaplama malzemesi deger kumeleri
Uzerinden hazirlanmistir. Modelin dogru ¢alisabilmesi amaciyla ¢akisan
veri ve farkll sayida deger kiimesi olmayacak sekilde girdi ve ciktilar
belirlenmistir. Her bir cikti icin tam kesinlikte ve cakismasiz bir kural
tabani olusturulabilmesi amaciyla, referans makale verilerindeki bazi
malzeme alternatiflerinin ortak girdi degerlerine ve bazi kriterlerin
dusuk Uyelik fonksiyonlu kiime sayisina sahip olmasindan kaynaklanan
cakismalari gidermek icin model kapsami optimize edilmistir. Bu
nedenle Tablo 1’de ayni hizmet dmriine sahip ahsap, mantar ve vinil
malzemeleri arasindan model icin dogal zemin kaplamalari arasinda en
temsili ve yaygin malzeme olan ahsap malzeme model kapsamina dahil
edilmis, mantar ve vinil malzeme modele dahil edilmemistir. Secim
kriterleri arasindan; asinma ve yipranma 06zelligi ile kullanici konforu
kriterlerinin diger kriterlere kiyasla dustk Gyelik fonksiyonu kime
sayisina sahip olmalari nedeniyle bu kriterler modele dahil edilmemistir.
Bu dogrultuda yatirim maliyeti (€/m?), hizmet émri (yil), isletme
maliyeti (€/m?) ve cevresel etki kriterleri (kgCO,/m?2) modelin girdi
parametrelerini; hali, seramik, PVC ve ahsap kaplama malzemeleri ise
modelin ¢iktl parametrelerini olusturmaktadir.

Modelin girdi parametrelerini olusturan secim kriterleri, bulanik mantik
kiimeleriyle tanimlanmis, malzeme deger kiimeleri Uzerinden her bir
secim kriteri sinifina, Ucggen Uyelik fonksiyonlari tanimlanarak
bulaniklastirma islemi yapiimistir. Referans makaleden alinan malzeme
deger kimelerine, bulanik mantik uygulamasi dogrultusunda veri

Sekil 1: Bulanik Mantik Sureci
Akis Semasi (Fuzzy Logic Process

Flowchart),
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Tablo 2: Bulanik Kimelerle
Uyelik Fonksiyonlarinin

Tanimlanmasi-Girdi (Defining
Membership Functions with Fuzzy
Sets-Input) .
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isleme temelinde bulaniklastirma islemi yapilmis, Gg¢gen fonksiyonlarin
minimum, maksimum ve tepe noktalari belirlenmistir. Yatirim maliyeti
(€/m2) icin dort kriter sinifi belirlenmis olup, 1. derece en yiksek, 4.
derece ise en distk maliyet sinifini ifade etmektedir. Hizmet dmri (yil)
icin dort kriter sinifi belirlenmis, 1. derece en uzun, 4. derece ise en kisa
hizmet émri sinifini ifade etmektedir. isletme maliyeti (€/m?) dort
kriter sinifi belirlenmis olup, 1. derece en yiksek, 4. derece ise en disik
isletme maliyeti sinifini ifade etmektedir. Cevresel Etki (kgCO,/m?) igin
dort kriter sinifi belirlenmis, 1. derece en yiksek, 4. derece ise en diuslk
cevresel etkiyi ifade etmektedir (Tablo 2).

Model Girdi Parametreleri
ll\)/lzsl:g]r:ei?grgrinr: Kriter ll\)/I:éI(zaerme Tanlmlanan. Uggen uyelik
Kriteri Sinifi Kiimeleri fonksiyonlar
1.derece 77,6 [40.18 66 1e+04]
Yatirim Maliyeti | 2.derece 54,4 [20.58 40.18 66]
(¢/m?) 3.derece | 25,95 [7.6 20.58 40.18]
4.derece 15,2 [-1e+04 7.6 20.58]
1.derece 50 [30 45 1e+04]
Hizmet Omrd yil) 2.derece 40 [15 30 45]
3.derece 20 (515 30]
4.derece 10 [-1e+04 5 15]
1.derece 9,9 [5.651 8.4 1e+04]
isletme Maliyeti | 2.derece 6,9 [3.4 5.651 8.4]
(€/m?) 3.derece 4,4 [1.2 3.4 5.651]
4.derece 2,4 [-1e+04 1.2 3.4]
1.derece 6,39 [3.47 5.11 1e+04]
Cevresel Etki 2.derece 3,83 [2.16 3.47 5.11]
(kgCO2/m?) 3.derece 3,11 [0.76 2.16 3.47]
4.derece 1,52 [-1e+04 0.76 2.16]
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Model Cikti Parametreleri

Doseme Tanimlanan Gggen tyelik
Kaplama Kriter Sinifi . 8 ¥
. fonksiyonlari
Malzemeleri
" Hali [0 100 200]
all
Hali_degil [-100 0 100]
Seramik [0 100 200]
Seramik - —
Seramik_degil [-100 0 100]
PVC [0 100 200]
PVC —
PVC_degil [-100 0 100]
Ahsap (0100 200]
Ahsap ”
Ahsap_degil [-100 0 100]

Modelin ¢ikti parametrelerini olusturan her bir déseme kaplama
malzemesi icin kriter sinifi belirlenmis ve Uggen Uyelik fonksiyonu
tanimlanmistir. Her bir déseme kaplama malzemesi icin iki kriter sinifi
belirlenmistir. Bu kriter siniflarindan biri 6rnegin hali malzemesiicin hali
secme durumunu, digeri ise secgmeme durumunu ifade etmektedir
(Tablo 3).

6. PROBLEMIN KURALLARININ YONTEME UYARLANMASI
(ADAPTING THE RULES OF THE PROBLEM TO THE METHOD)

Uyelik fonksiyonlari araciligiyla bulaniklastirilan secim kriteri verileri,
bulanik mantigin  “veya” kural sistemine gore asagidaki gibi
olusturulmustur.

1. Kural: IF (Yatirm_Maliyeti_(€/m?)is 4.derece) OR
(Hizmet_Omr(yil) is 4.derece) OR
(isletme_Maliyeti(€/m?) is 3.derece) OR
(Cevresel_Etki(kgCO,/m2) is 4.derece) THEN
(Hal is Hali) (Seramik is Seramik_degil)(PVC is
PVC_degil)(Ahsap is Ahsap_degil) (1)

2. Kural: IF(Yatinm_Maliveti_(€/m?)is 2.derece)  OR
(Hizmet_Omri(yl) is 1.derece) OR
(isletme_Maliyeti(€/m?) is 4.derece) OR
(Cevresel Etki(kgCO2/m?)is 1.derece) THEN
(Hal is Hali_degil) (Seramik is Seramik)(PVC is
PVC_degil)(Ahsap is Ahsap_degil) (1)

Tablo 3: Bulanik Kimelerle
Uyelik Fonksiyonlarinin

Tanimlanmasi- Cikti (Defining
Membership Functions with Fuzzy
Sets-Output).
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Sekil 2: Belirlenen Girdi ve
Giktilarin Mamdani Cikarim
Sisteminde Modellenmesi,

Matlab Araylzl (Modeling of
Specified Inputs and Outputs in
Mamdani Inference System, Matlab

Interface).

3. Kural: IF(Yatirim_Maliyeti_(€/m?) is 3.derece)  OR
(Hizmet_Omri(yil) is 3.derece) OR
(isletme_Maliyeti(€/m?) is 2.derece) OR
(Cevresel Etki(kgCO,/m?) is 2.derece) THEN
(Hah is Hali_degil)(Seramik is Seramik_degil)(PVC is
PVC)(Ahsap is Ahsap_degil) (1)

4. Kural: IF(Yatirm_Maliveti_(€/m?)is 1. derece) OR
(Hizmet_Omri(yil) is 2.derece) OR
(isletme_Maliyeti(€/m?) is 1.derece) OR
(Cevresel Etki(kgCO,/m?) is 3.derece) THEN
(Hali is Hal_degil)(Seramik is Seramik_degil)(PVC is
PVC_degil)(Ahsap is Ahsap) (1)

7. MODELLEME VE DURULASTIRMA (MODELING AND DEFUZZIFICATION)

Doseme kaplama malzemesi secim kriterleri, belirlenen parametre
araligina gore Matlab’de girdi olusturacak sekilde Mamdani ¢ikarim
sisteminde modellenmistir. Doseme kaplama malzemesi
alternatiflerinin ¢ikti olarak dizenlendigi modelde bir 6dnceki bdlimde
ybnteme uyarlanan problem kurallari modele dahil edilmis ve model
olusturulmustur (Sekil 2).

Yatirim Maliyeti

Hizmet Omrli ——

| Isletme Maliyeti — |

Cevresel Etki

~Seramik

MAMDANI

Olusturulan modelde, modelin galistigini dogrulamak amaciyla ayri ayri
tim c¢iktilara tanimlanan Uggen fonksiyon araliginda 100 degerini
verecek kurallar denenerek gerekli kontroller yapilmistir. Hali igin
yatirim maliyeti 7.6 €/m?, hizmet émr0 5 yil, isletme maliyeti 3.4 €/m?
ve cevresel etki degeri 0.76 kgCO,/m? olarak girilmis ve “Hali=100,
Seramik=0, PVC=0, Ahsap=0" sonucu elde edilmistir. PVC icin yatirim
maliyeti 20.58 €/m?, hizmet émri 15 yil, isletme maliyeti 5.65 €/m? ve
cevresel etki degeri 3.47 kgCO,/m? olarak girilmis ve “Hali=0,
Seramik=0, PVC=100, Ahsap=0" sonucu elde edilmistir. Seramik igin
yatirim maliyeti 40.18 €/m?, hizmet émri 45 yil, isletme maliyeti 1.2
€/m? ve cevresel etki degeri 5.11 kgCO,/m? olarak girilmis ve “Hali=0,
Seramik=100, PVC=0, Ahsap=0" sonucu elde edilmistir. Ahsap icin
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yatirim maliyeti 77.6 €/m?, hizmet émri 30 yil, isletme maliyeti 8.4 €/m?
ve cevresel etki degeri 2.16 kgCO,/m? olarak girilmis ve “Hali=0,
Seramik=0, PVC=0, Ahsap=100" sonucu elde edilmistir. Girilen
degerlere gore elde edilen sonuglan olusturulan modelin dogru
calistigini gbstermektedir (Sekil 3).

A B C D E = G H
| \syi [/ A A A A
|| 7.6 €/m? 34€/m?> 076
M kgCO,/m?

IV |

E=100 F=0 G=0 H=0

S I & B—f E G H

I 15} A A A A

|\/[0.58€/m2 5.66€/m: 347
: kgCO,/m?

E=0  F=0 ¢=1oo H=0
A——B - C D—F F G __H

LA 43! A A A A
1 40.18 €/m? 1.2 €/m2 5.1
kgCO,/m?

B0 F=100 G=0 H=
A B C B F G_ H

77.6€/m* 84€/m? 216
1 30 yil . kgCO,/m?

IV | | _A:‘AA‘A

E=0  F=0 G=0 H=100

I: 1. Kural A: Yatirim Maliyeti E: Hali

1I: 2. Kural B:Hizmet Omrii F: Seramik
1I: 3. Kural C: isletme Maliyeti G: PVC

IV: 4. Kural D: Cevresel Etki H: Ahsap

Sekil 3: Modelin Kontrol
Edilmesi, Matlab Araylzu
(Checking the Model, Matlab
Interface).
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8.BELIRLENEN KRITERLER KAPSAMINDA TERCiH SENARYOLARI
(PREFERENCE SCENARIOS WITHIN THE SCOPE OF DETERMINED CRITERIA)

Hazirlanan modelde denenmek Gzere Ug¢ farkh senaryo belirlenmistir.
1.senaryoda secim kriterleri Gzerinden dengeli; 2. senaryoda isletme
maliyeti odakl, 3. senaryoda ise c¢evre odakli bir yaklasim
benimsenmistir. 1. senaryoda yatirim maliyeti 43.3 €/m?, hizmet émri
30 yil, isletme maliyeti 5.9 €/m? ve cevresel etki degeri 3.7 kgCO,/m?
olarak girilmis ve “Hali=0, Seramik=49.6, PVC=49.8, Ahsap=50.2"
sonucu elde edilmistir. 2. senaryoda yatirim maliyeti 43.3 €/m?, hizmet
omri 30 yil, isletme maliyeti 2.4 €/m? ve cevresel etki degeri 3.7
kgCO,/m? olarak girilmis ve “Hali=43.3, Seramik=49.6, PVC=49.4,
Ahsap=50.4" sonucu elde edilmistir. 3. senaryoda yatirim maliyeti 43.3
€/m?, hizmet 6mr0 30 yil, isletme maliyeti 5.9 €/m? ve cevresel etki
degeri 0.76 kgCO,/m? olarak girilmis ve “Hali=50, Seramik=49,6,
PVC=49.8, Ahsap=50" sonucu elde edilmistir (Sekil 4).

Secim kriterleri Uzerinden dengeli bir yaklasim benimsenen 1.
senaryoda en uygun secimin ahsap sonrasinda sirasiyla PVC ve seramik
oldugu gorialmustir. Bu senaryoda halinin uygun bir secim olmadigi
gorilmustir. isletme maliyeti odakli olusturulan 2. senaryoda ise en
uygun secimin ahsap sonrasinda siraslyla seramik, PVC ve hali oldugu
gorlilmdisttr. Cevre odakli olusturulan 3. senaryoda ise en uygun
secimin ahsap ve hali sonrasinda sirasiyla seramik ve PVC oldugu
gorilmustar.

Doseme kaplamasi alternatiflerine bakildiginda, se¢im kriterlerine goére
her malzemenin kendine 6zgl avantajli ve dezavantajli yonleri oldugu
gorilmektedir. Fakat tUm senaryolara bakildiginda agirlikli olarak
ahsabin en uygun kaplama malzemesi oldugu gortlmdis, halinin ise 3.
senaryoda ahsapla birlikte en uygun kaplama malzemesi alternatifi
oldugu goérilmustdr.

Bina Bilgi Modelleme ile Erken Tasarim Asamasinda Karar Verme Sureglerinin Strddrulebilirlik Baglaminda Degerlendirilmesi



e
i
I
H
H
3
i
H

>
E
-
-

o
dade

il
L

=

] ) O

B>>)
B> >
I Sdld

)
|
:
|
}

T || B

i
i

=]

L T
1
CIEIIE

S

| jidl Siald
Sdldd

ldial Sldl

4
¥
]
¥

[ R R

|
wI
|

i
i

B>P) P
B>y >
| Ndd<

Sekil 4: Senaryo 1,2,3, Matlab
Rule Viewer Arayiizl (Scenarios
1,2,3, Matlab Rule Viewer Interface).

|
I
|

Calismada; model girdilerindeki hassas degisiklerin cikti Gzerindeki
etkilerini incelemek icin tercih edilen +%10 duyarlilik analizi
uygulanmistir.  Mevcut senaryo degerlerinde %10 degisiklikler
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yapilarak veriler modele girilmis, sonuclar mevcut senaryo degerleriyle
karsilastirilmistir. Cikan sonuglarin eslesme durumuna gore TP(Dogru
Pozitif), TN(Dogru Negatif), FP( Yanls Pozitif), FN (Yanlis Negatif)
degerleri Uzerinden hesaplamalar yapilmistir. Yapilan hesaplamalar
sonucunda; modelin dogruluk orani (Accuracy) 0.667, kesinlik
(Precision) 1, duyarhlk (Recal) 0.667 ve F1 skoru 0.8 olarak
bulunmustur. Sonuclar dogrultusunda modelin genel olarak gltvenilir
oldugu ancak kicuk kriter degisimlerinde alternatifler arasinda
kaymalarin olabildigini gorilmustdr. Bu kayma modelin tutarsizli§indan
degil, alternatiflerin birbirine yakinligindan kaynaklanmasi sebebiyle
modelin kriterlere duyarliligini ortaya koymaktadir (Tablo 4, 5, 6, 7).

Mevcut Senaryo Verileri
g 2| 2 = %
o = T; L E
5| = ol =] 3 5
oy Q [} [0} = 3
S| E el E| = E=
= = + (] ©
© T| @ O o
> o
1 43,3 30 59 | 3,7 Ahsap
Tablp 4: Mevcut Sgnaryo 2 433 30 24| 37 Ahsap
Verileri (Current Scenario Data). 3 433 30 59 | 0,76 Hall
+%10 Degisim Tablosu
— x
S S| 3| g £
o RS =
(@) + — +— =
2 g 2| & oz =
e = =S| = W = S
S| = Sl 2| 2 e
c 9] v v 9
= S|l 5| 3 S
ke =3 s
la 38,97 33 5,31 3,33 Seramik
2a 38,97 33 2,16 | 3,33 Seramik
3a 38,97 33 5,310,684 Hali
— x
=) — o — ®©
< S| §| 8 £
x Rl | ¥ =
o D = b= — e
c| 2 2 2 2 =
c © O © w = 2
S| = = 2| 2 S
£ el 2| ¢ %
. E = > @©
= A + (] >
© T Q (@3] 5
> L >
Tablo 5: +%10 Degisim Tablosu 1b 47,63 27 649 4,0/ Ahsap
(£10% Change Table). 2b 47,63 27 2,64 | 4,07 Ahsap
3b 47,63 27 6,49 | 0,836 Hali
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3 Hali & 3a Tablo 6: Model Tahmin ve
Hali 3b Varyasyon Sonuglarinin
Karsilastirilmasi (Comparison of
Model Estimation and Variation
TP:4 FN*:2 FP:0 TN:0 Results).
IS
©
3|8
S = (4+0)/6 0.667 %66.7
o =
< yre
o
=
c o
© ¥
s | & 4/(4+0) 1 100%
g <
= E
=
= | &
g = 4/(4+2) 0.667 | %66.7
o N
[a W
'_
=
L
+
[a
o
™ - 2x(1x0,667)/(1+0.667) 0,8 80%
o
N
[a W
™
g Tablo 7: F1 Skor tablosu (F1
Scoreboard).
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9. SONUC (CONCLUSION)

Calismada ofis mekanlarinda vyaygin olarak kullanilan kaplama
malzemelerinin seciminde bulanik mantik yaklasimi kullanilarak,
malzeme alternatiflerinin yatinm maliyet, hizmet omri, isletme
maliyeti ve cevresel etki kriterleri acisindan degerlendirilmesi
saglanmistir. Girdi olarak belirlenen segim kriterlerine ve ¢ikti olarak
belirlenen kaplama malzemelerine referans alinan malzeme deger
kimeleri kapsaminda bulanik kimelerle tanimlanmistir. Bu veriler
1siginda Matlab’de belirlenen tanimlanan kurallar dogrultusunda farkl
senaryolara gore malzeme sec¢im siralamasi yapilmistir. 3 farkli
senaryoya gore yapilan degerlendirmeler sonucunda; ahsabin her 3
senaryo, icinde agirlikli en uygun tercih oldugu gorilmustir. Halinin 3.
Senaryo icin ahsap ile PVC ve seramige gore daha uygun malzemeler
oldugu gorilmustr. DUslk cevresel etki ve yatirim maliyeti degerinden
dolay! avantajli, hizmet 6mri acisindan dezavantajli olan halinin daha
farkli senaryolar icin uygun bir malzeme olabilecegi saptanmistir.
Seramik ise uzun hizmet émri ve dusik isletme maliyeti agisindan
avantajli bir malzemeyken, cevresel etki degerinden dolayi dezavantajli
bir malzeme oldugu gorilmektedir. Tim bu avantaj ve dezavantajlar,
bulanik mantik sayesinde birlikte degerlendirmis ve bu sayede uygun
tercih sirasi elde edilmistir.

Calisma bulanik mantik modelinin ¢ok kriterli karar verme slreclerinde
etkili bir ydntem oldugunu gostermistir. Bulanik mantigin kullaniimasi
“dogru (1)” ve “yanlis (0) olarak keskin degerlendirmeler yapan klasik
mantikl bilgisayar secim sisteminin aksine tipki insan beyni gibi bircok
kriteri birlikte ele alarak degerlendirme yapilmasini saglamistir. Sonug
olarak ofis mekanlarin déseme kaplama malzemesi secim slrecinde
bulanik mantik yaklasiminin kullanilmasi daha gercekgi bir karar streci
olusturulmustur.

GUnUmuzde; malzeme secimi siirecinde cok boyutlu ve birbirinden
bagimsiz gibi gorinen kriterlerin dogru ve esnek bir karar
mekanizmasiyla ele alinmasi, dongtsel ekonomi ve yenilikci tasarim
yaklasimlarinin hayata gecirilmesinde blylk bir 5Sneme sahiptir. Bulanik
mantik yaklasimiyla olusturulan déseme kaplama malzemesi secim
modeli sayesinde malzemelerin; cevresel etkileri, hizmet omdurleri,
isletme ve yatirim maliyetleri birlikte degerlendirilerek hem cevresel
hem de ekonomik strdurulebilirligin saglanmasi konusunda glcla bir
arac olarak degerlendirilebilir. Model kapsami, her ¢ikti icin ¢cakismasiz
bir kural tabani olusturulmasini saglamak amaciyla malzeme
alternatifleri ve sec¢im kriterleri acisindan optimize edilmis olup; daha

Bina Bilgi Modelleme ile Erken Tasarim Asamasinda Karar Verme Sureglerinin Strddrulebilirlik Baglaminda Degerlendirilmesi



ylksek hassasiyetli ve ayirt edici bir veri seti kullaniimasi durumunda ise
degiskenlerin modele kolayca entegresi mimkiindir. Bu sayede model
diger mimarlik, mihendislik karar verme sireclerine entegre
edilmesinin de 6nlnd agmaktadir. Gelecek galismalarda, bu ¢alismada
varsayimsal olarak olusturulan senaryolarin vaka calismalariyla
desteklenmesi modelin mimari gerceklikle iliskisini gliclendirecektir. Bu
baglamda ileride yapilacak calismalarda; olusturulan model Gzerinden
yapilabilecek gelistirmeler sayesinde, insaat sektorinde strddrdlebilir
malzeme kullaniminin  arttirilmasi  konusuna daha fazla katki
saglanabilecektir.
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