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The Integration of Artificial Intelligence in Furniture Design: A Case Study

Yaren SEKERCI*, Mehmet Ugur KAHRAMAN™, Hakan BAL™

Abstract

The Purpose of the Study: The importance of artificial intelligence (Al) in design-related education,
particularly in interior architecture, has become increasingly significant in today's world. This study aims to
explore the integration of Alin furniture design education and its impact on student projects. The primary
objective is to evaluate how Al can be incorporated into the design process and how it can enhance
students' creative abilities.

Conceptual/Theoretical Framework: This research reviews the literature on Al's application in
interior architecture and furniture design, highlighting its potential benefits and contributions to current
educational methodologies. This study focuses on the "Material and Construction Techniques for Furniture"
course, examining how Al-based projects influence students' learning and design outcomes. The study
also includes a discussion of the 'text-to-image' literature related to the visual creation technology that
the students ufilized.

Method: The study was conducted with 47 students from the Department of Interior Architecture
and Environmental Design at Antalya Bilim University. Students were tasked with redesigning plastic stools
into seating elements inspired by selected figures using Al tools. The students were advised to use the
artificial intelligence programs MidJourney and DALL-E. In the study, the students' projects were evaluated
and graded by a jury. In this context, the projects of students who received 80 points or above were
selected. Thus, seven projects were included in the article for detailed analysis. Data were analyzed using
qualitative methods fo assess students' experiences and learning processes with Al
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Findings: The findings indicate that effective use of Al design tools requires a strong foundation in
existing design principles; otherwise, the results can be arbitrary. Al tools were most beneficial during the
ideation and creative stages. The analysis underscores the transformative potential of Al in traditional
design education through innovative methodologies and the promotion of interdisciplinary skills. Clear
and guided instruction is crucial for maximizing Al's effectiveness in an educational setting.

Conclusion: This study provides valuable insights into the application of Al in design education and
suggests that Al-generated imagery can add practical value to the ideation process. The findings
highlight key considerations for educators and researchers when integrating Al into design education.

Keywords: Artificial Intelligence, Design Tool, Furniture Design, Interior Design, Interior Design
Education

Mobilya Tasannmina Yapay Zekanin Entegrasyonu: Bir Vaka Calismasi
Oz
Giris ve Calismanin Amaci: Yapay zekanin tasanm egitimi, &zellikle ic mimarlik alaninda, giderek
daha énemli hale gelmistir. Bu calisma, yapay zekanin mobilya tasarmi egitimine entegrasyonunu ve bu
entegrasyonun &grenci projeleri Uzerindeki eftkilerini arastrmayr amaclamaktadir. Calismanin amaci,

yapay zekanin tasanm sUrecine nasil dahil edilebilecegini ve &grencilerin yaratici yeteneklerini nasil
gelistirebilecegini degerlendirmektir.

Kavramsal/Kuramsal Cerceve: Bu calisma, ic mimarlik ve mobilya tasarnmi alanindaki literatiro
goézden gecirerek, yapay zekanin bu alanlarda nasil kullanilabilecegini ve mevcut egitim ybntemlerine
nasil katki saglayabilecegini orfaya koymaktadir. Bu arastirma, ozellikle "Mobilya Malzemeleri ve Yapim
Teknikleri" dersi baglaminda, yapay zeka tabanli projelerin 6grenciler Uzerindeki etkisini incelemektedir.
Ogrencilerin kullanmis olduklan yapay zeka ile gérsel olusturma teknoloji olan “text-to-image” literatirine
de arastirmada yer veriimektedir.

Yéntem: Arastrma, Antalya Bilim Universitesi ic Mimariik ve Cevre Tasanmi B&IUmU'nde dgrenim
gbren 47 Sgrencinin katiimiyla gerceklestirimistir. Ogrenciler, yapay zeka araclanni kullanarak plastik
tabureleri sectikleri figirlere gére yeniden tasarlamisiardir. Ogrencilere kullanmalari icin MidJourney ve
DALL-e yapay zeka programlarn tavsiye edilmisti. Calismada, Sgrencilerin projeleri bir jiri tarafinadn
degerlendirilerek notlandinimistir. Bu baglamda 80 puan ve Uzeri alan &grencilerin projeleri secilmistir.
Boylece yedi proje detayl analiz icin makalede yer almistir. Veriler, nitel analiz yontemleri kullanilarak
incelenmis ve &grencilerin yapay zeka kullanimindaki deneyimleri ve égrenme sirecleri degerlendirilmistir.

Bulgular: Arastirma bulgulan, yapay zeka tasarnm araclannin etkili bir sekilde kullanilabilmesi icin
mevcut tasarim ilkelerine dair gUclU bir bilgi birikimine ihtiyac oldugunu gdstermektedir. Yapay zeka
araclar, 6zellikle fikir Gretme ve yaraticilik asamalarinda égrencilerin performansini artirmistir. Ancak, net
ve yoOnlendirici talimatlar olmadan, sonuglar rastgele olabilmektedir. Analizler, yapay zekanin yenilikgi
metodolojiler ve disiplinler arasi becerilerin tesviki sayesinde geleneksel tasarm egitiminde bUyUk bir
dénUsim potansiyeline sahip oldugunu ortaya koymaktadir.

Sonug: Bu calisma, yapay zekanin tasanm egitiminde nasil uygulanabilecegine dair dnemli
icgoruler sunmakta ve yapay zeka ile gérintu olusturmanin fikir Gretimine pratik bir deger katabilecegini
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6nermektedir. Calismanin sonuclar, egitimciler ve arastrmacilar icin rehberlik saglayarak, yapay zekanin
tasarnm egitimine entegrasyonunda dikkat edilmesi gereken noktalar vurgulamaktadir.

Anahtar Kelimeler: Yapay Zeka, Tasarim Araci, Mobilya Tasarimi, ic Mimarlik, ic Mimarlik EGitimi

1. Infroduction

Interior architecture encompasses various facets of interior design, including
fundamental design principles, communication, color palettes, texture utilization, material
combination, interior construction techniques, lighting, environmental control, and furniture
design. As outlined by international standards (European Council of Interior Architects, n.d.;
International Federation of Interior Architects/Designers, n.d.; Council for Interior Design
Accreditation, n.d.), the subject of furniture design holds a significant position within interior
architecture curricula. These could be complete courses, pretty extensive, concerning
expectations with contemporary tfrends and leading technology, and involving crifical aspects
to deal with design methodologies, technical solutions, material selections, ergonomic
considerations, and human-centered design. Ultimately, they ready the students with the
knowledge and skills involved in covering a dynamic field.

The integration of Artificial Inteligence (Al) as a design tool stands out as a prominent
technological advancement in recent times. While incorporating Al into design curricula is now
a widespread trend, it is not an entirely novel concept within higher education. The origins of
this topic can be fraced back to the 1970s, exemplified by David Rosenboom's pioneering
"Arfificial Infelligence in the Arts" course, held between 1970 and 1981-84 (Rosenboom, 1983).
Today, the conversation around Al's role in design education has gained momentum. Hedges
(2023) suggests that departments establish clear guidelines, necessitating students to properly
reference Al tools and specify the prompt language employed (Hedges, 2023). Basarir (2022)
has already spearheaded the creation of an elective Al course within an architecture
department, advocating for similar additions across various design disciplines (Basarr, 2022).
On the other hand, there is no course model for integrating Al into furniture design courses.

In light of these facts, this study aims fo infroduce Al into the furniture design curriculum
and execute a pilof study on its potential implications. The study's focal point involves students
selecting a character or persona and subsequently craffing an extensive end-user profile.
Moreover, participants will be tasked with formulating a prompt for an Al-powered conceptual
furniture design using the end-user profiles. The assessment process will include the evaluation
of the students' chosen personas, prompts, and conceptual furniture designs generated
through Al, thereby fostering a comprehensive understanding of this interaction. The use of Al
tools to enhance students' creative abilities has the potential to fransform design processes.
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This study examines the process of 47 students at Antalya Bilim University redesigning plastic
stools using artificial intelligence tools. The students developed their projects with Al programs
such as MidJourney and DALL-E, and these projects were evaluated by a jury. Furthermore, the
findings highlight essential factors to consider in the integration of Al info design education,
providing significant guidance for educators. Ultimately, arfificial intelligence offers innovative
conftributions to traditional educational methods.

2, Literature Review
2.1. Furniture's Interrelation with Spatial Design Disciplines

Within the realm of design, numerous specialized subfields exist, each with its own unique
focus. Architecture, city planning, urban design, interior design, and product/industrial design
all focus on the concept of scale (Elshater, 2017; Kocer, 2019; Kaya et al., 2022). The emergence
of this specialization can be attributed to the increasing complexity of design processes,
resulting in diverse work scales, materials, technological advancements, and requirements
(March & Ledn, 2015). In terms of product design that emerges from this complexity, furniture
design is at the forefront in interior design.

Furniture is a concept that holds a pervasive presence in everyday life as a core design
item. This concept resides at the convergence of seemingly unrelated fields of study—
engineering, natural sciences, and artfistic practices—each contributing to its historical
evolution (Erdem, 2019). Urban furniture, beyond serving practical needs, harmonizes with both
the local environment and cultural norms. Given its general use by the entire local population,
it must embody inclusivity and human compatibility as much as possible (CatalyUrekoglu &
Altiparmakogullar, 2023). The creation of urban furniture should be the result of a collaborative
effort among diverse professionals, including industrial product designers, architects, urban
planners, and landscape architects based on the primary characteristics of urban space and
urban furniture. Urban furniture serves as a cohesive link between public spaces, connecting
functionality, architectural aesthetics, and the natural environment (Madanipour, 1997).
Furniture design courses are taught across various departments, including arts, industrial
(product) design, interior architecture, and landscape architecture (Alpak et al., 2020).

In the context of spatial design disciplines, "furniture" is embedded in all domains.
Although furniture design is expressed through drawings ranging from 1/20 to 1/1 scale,
disciplines focused on smaller scales have surged in popularity, as large-scale detailing
surpasses their competence. If a spatial design discipline were capable of detailing from
1/100,000 to 1/1 scale, other disciplines would be redundant. Thus, furniture design aligns more
with product design and interior architecture due to shared scale affinities. Product designers
handle not only spatial design but also electronic appliances, machinery, and automobiles.
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This extends to workspaces through its products. In the field of furniture, it possesses the
capability to craft personalized items while maintaining a primary focus on the mass production
of furniture, a domain usually curated by product designers. Interior architecture as a discipline,
on the other hand, tailors specific furniture designs to individual users. It is in this context that
understanding the interior architect's end-user needs and custom furniture design takes on an
important role. About this, the need to include furniture design courses exclusively detailing the
making of comprehensive end-user profiles may ultimately find a place in the curriculum of
course offerings of the interior architecture department.

2.2. Furniture and Intelligent Technologies

The widespread use of intelligent technologies within furniture design has been propelled
by the rapid advancement in science and fechnology. These technologies can be embedded
directly info the furniture itself, such as through the Internet of Things (loT) (Xiong et al., 2023), or
they can serve as tools during the furniture design process (Kim, 2011). In both scenarios,
furniture designers need to remain vigilant about emerging technological trends. When
focusing on the latter scenario, the prevalent intelligent technologies encompass Virtual Reality
(VR) (Xin, 2022; Zou et al., 2023), Augmented Reality (AR) (Phan & Choo, 2010; Tang et al., 2014;
Viyanon et al., 2017; Chang et al., 2019; Verawardina, 2023), and Artificial Intelligence (Al)
(Jordahn, 2019; Trivellin et al., 2020; Barker, 2023; Bickersteth, 2023).

When we look at Al, which is the main subject of the research, Al technologies
necessitate the joint efforts of designers and computer/electronic engineers. The creation of
applications stands out as one of the most popular ways of use. On the other hand, VR
technologies require the use of virtual reality headsets. While some of these headsets are quite
affordable, others come with a significant cost, limiting their widespread use among the
general public. In contrast, Al fechnology offers a much more cost-effective approach,
bordering on being almost free. Besides, Al technologies do not necessitate additional
technological tools beyond personal computers. Furthermore, these technologies serve as
invaluable tools during the conceptualization phase of design. Whether applied to spatfial or
furniture design, Al technologies enable the creation of unique designs with minimal effort.

The design landscape has shown substantial interest in Al technologies after 2023. This is
exemplified by Dezeen's infroduction of the "Altopia" series in June 2023, dedicated to exploring
how Al willimpact architecture and design (Barker, 2023). Within this series, an article poses the
question of whether Al will actually replace designers' roles (Bickersteth, 2023). According to
the arficle, Al represents a new era in design akin to CAD (Computer-Aided Design) and BIM
(Building Information Modelling) tools. Al technologies are not poised to replace designers' roles
imminently; rather, they will serve to liberate time for the more creatively rewarding aspects of
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design. Designers primarily utilize Al in sketching (Yan et al., 2022; Zhang et al., 2023), rendering
(Yan et al., 2022), and conceptualization (Mikalonyté & Kneer, 2022; Dai et al., 2023; Ratican
et al., 2023).

Instances of designers adopting Al technologies in their creative processes are becoming
more evident. Notably, Philippe Starck conceptualized an "Al Chair' entirely designed by Al
(Jordahn, 2019) (Table 1). Today, this chair is still available for purchase and integration into our
living spaces. In a study from 2016, Arthur Harsuvanakit and Brittany Presten employed the
Autodesk Dreamcatcher project to design a medieval Danish-style seating element known as
the Elbo Chair, with a seaft size of 18 inches (roughly 46 cm) off the ground and a load capacity
of 300 lbs (roughly 136 kg) (Rhodes, 2016). The Al involvement significantly facilitated designers
in ensuring essential ergonomic conditions while simultaneously emphasizing aesthetic aspects
(Wong, 2016). Additionally, a design created in 2020 through the utilization of a three-
dimensional printer, another product of Al and evolving technology, showcases Al's
capabilities. In this study, Al-generated chair models were 3D printed at a 1/10 scale. The use
of innovative wood-based filaments in the printer's construction led to designs that boasted
the look, feel, and scent of authentic wood (Bongiovanni, 2020).

A B C

Table 1. (A) Elbo Chair (Harsuvanakit, n.d.); (B) Al Chair Created by Phillippe Stack by Using Al
Technologies (Jordahn, 2019); (C) Wooden 3D-printed furniture in 1:10 scale (Bongiovanni,
2020)

Al, initially infroduced in the mid-20th century, has now emerged as a prominent player
in the field of education. Its foray info education commenced soon after its incepftion. By the
1980s, Al evolved intfo an industry, subsequently attaining scientific status in 1987. Its extensive
proliferation began in the early 21st century, reaching diverse masses (Pirim, 2006). Chatterjee
(2018) delineates two pivotal advantages of incorporating Al into higher education: a micro-
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level impact that enhances business efficiency and effectiveness while curbing costs, and a
macro-level influence that fosters global dominance, facilitating multifaceted applications
such as distance learning (Chatterjee, 2018).

In the age of new technologies, advancements in Al algorithms have made it possible to
generate visuals from fext. This process is referred to as text-to-image generation. Since the
images produced are often highly realistic, this fechnique can be utilized to create a diverse
range of visual content. As Al technology confinues to evolve, text-to-image generation is
expected to become an increasingly important tool in the field of design. The term Text-to-
Image Generation' refers fo computer techniques that can convert human-written textual
descriptions, like keywords or phrases, into visual representations that convey the same
meaning as the text (Hanafy, 2023).

The concept of generative art using artificial infeligence has recently gained a new
dimension. Al programs, especially those used to create images from text — such as Midjourney
and DALL-E — are competing in the fields of image quality, productivity and skill. In
Hakimshafaei's (2023) doctoral dissertation comparing Midjourney, DALL-E 2 and Stable
Diffusion programs, Hakimshafaei notes that Midjourney interprets a broader range of words
than other Al programs. Additionally, Midjourney generates original designs by closely adhering
to the provided prompts.

Figure 1. Four results for the prompt “chair, white and black, futuristic design and elliptic form”
using Midjourney bot
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In furniture production, Al effectively utilizes colors, textures, and realism in its designs.
Alawadhi and Yousef (2023) found that the designs were particularly effective when

specifications such as material, color, style, texture, and form were clearly defined in the chair
samples created using Midjourney (Fig. 2).

=1 < !

Translucency Texture

“a dining chair made entirely “a dining chair made entirely “a dining chair made entirely
from plastic, translucent” from plastic, with stone texture” from plastic,in Baroque style”

N
= P -
Inspirations
“a dining chair made entirely “a dining chair made entirely “a dining chair made entirely from
from plastic, a mixture between from plastic, formed like a  plastic, inspired from Zaha Hadid
blue and green color” sculpture” design style”

Figure 2. Midjourney’s designs according to factors (Alawadhi & Yousef, 2023)

Midjourney and DALL-E are currently popular tools due to their ease of use in generating
visuals through the 'text-to-image' (txt2img) method. In his research, Hanafy (2023) compared
these artificial intelligence programs and identified differences in their workflows beyond the
core components of the underlying technologies. This is offen the result of various interface
strategies. Midjourney focuses on developing and evaluating image variants from several
txt2img models and then sampling the best ones. In contrast, DALL-E allows for direct editing of
uploaded images or txt2img outputs (Hanafy, 2023).
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Figure 3. Image production techniques of Midjourney and DALL-E (Hanafy, 2023)

Especially in furniture design, Al programs that accelerate the design process not only
have the potential to support designers but also enable the creation of more visuals in a shorter
time period (Caires et al., 2024).

3. Material & Method
3.1. Design Project

This project was developed as a preliminary assignment, completed over a span of 6
weeks within a 15-week semester. Students were tasked with crafting a chair utilizing a white
plastic stool. At the end of this 6-week period, the students produced a seating element of a
figure they chose (arfist, actor, singer, carfoon character, designer efc.) using artificial
intelligence. Given that Al would also be used in the practical tasks students undertake during
the course, this initial project offered them their first exposure to its implementation. Within the
course framework, students were infroduced to various forms of Al, particularly within the
Midjourney and DALL-E platforms. At the same time, there were no restrictions on students in
terms of artificial intelligence. Apart from these two artificial intelligence platforms, the students
were also free to make their designs with the programs they found themselves. Through these
presentations, students were educated on constructing effective prompts and using them to
generate images. Furthermore, students were instructed on the utilization of additional Al tools,
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such as blending multiple photos or images and employing a combination of prompt and
blending tools. In this context, the source material of the current study was formed by a
collection of 1/1 scale models of seating furniture. These models had been crafted by junior
class students from the Interior Architecture and Environmental Design Department at Antalya
Bilim University (Turkey) as part of the "Material and Construction Techniques for Furniture
Design" course.

3.2. Participants

Atotal of 47 students were enrolled in the course. Each student evaluated this assignment
independently. 47 chair designs were evaluated by the department instructors at the end of
the project based on the figure choice, understanding the figure and defining it, Al usage,
understanding the image created via Al and creating a design accordingly, using the
appropriate material, creating the technical solutions and details if it is necessary and drawing
it, and making an actual product. Since it was not possible to include all design products in
present study, only the projects of students who received 80 points or above were included.
Therefore, the study includes seven students' projects.

3.3. Methodology

In the first step, students chose a figure (Singer, artist, actor, designer, cartoon character
etc.). Students then found the best words to describe the figure they chose. They entered the
words as prompts through the artificial intelligence programs (MidJourney and DALL-E) taught
in the course and tried to find the best seating element that describes the figure they chose.
Using arfificial intelligence, students researched the suitable materials for the seating element
they designed and made the necessary 3D digital modeling and technical drawings. At the
end of this study, students produced their designs using white plastic stool. The sequence of
steps undertaken by students during this process is depicted in Figure 4.
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Choosing a figure (can be a singer, an artist, an art piece, an actor/actress, a designer, etc.)

\ 4

Understanding the figure and describing it via words

\ 4

Creating a chair design via Al using the data of the chosen figure

\ 4

Understanding the image created via Al which is the concept design of the chair

\ 4

Choosing the appropriate materials, creating the necessary details if necessary

\ 4

3D digital modelling, drawings the necessary technical drawings

\ 4

Making the actual product by renovating a white plastic stool

Figure 4. The sequence of steps by students

3.4. Evaluation Process

For the evaluation process, a systematic framework consisting of five criteria was
established to ensure an objective assessment of each student project. These criteria, which
aim to standardize the evaluation and reduce subjectivity, include the following:

Character and Style Consistency: The alignment of the design with the selected
character’s attributes and stylistic elements.

Material and Form Compatibility: The appropriateness of materials and form, ensuring
that choices reflect the intended aesthetic and functional aspects.

Technical Solutions and Details: The incorporation of fechnical details and solutions, such
as structural stability and practical design elements.

Al Utilization Skills: The effectiveness and creativity in utilizing Al tools, particularly in
generating visuals that accurately reflect the student’s vision.

Consistency with the Physical Product: The degree of alignment between the Al-
generated conceptual image and the actual manufactured product.

-102 -



Yaren Sekerci, Mehmet Ugur Kahraman, Hakan Bal, “The Integration of Artificial Intelligence in Furniture Design: A
Case Study”, ART/icle: Journal of Art and Design, 5 (1), June 2025, pp. 92-121.

The evaluation process was conducted by three faculty members (authors) from the
Department of Interior Architecture and Environmental Design at Antalya Bilim University, all of
whom have expertise in interior architecture and furniture design Each evaluator
independently scored the projects on a scale of 1 to 5 for each criterion. After the individual
evaluations were completed, the scores from all three evaluators were averaged to ensure a
balanced and objective assessment. This averaging method provided a standardized
evaluation framework, minimizing individual biases and enhancing the reliability of the results.

4. Results and Discussion

This section presents information on seven student projects selected from the works
completed during the course. In the class, which did not impose limitations on the Al programs
used, students predominantly utilized Midjourney and DALL-E tools (Fig. 5). The visuals
generated based on the prompts were revised multiple times until the most effective
representation of the chosen character was achieved. In this context, students continuously
sought to improve themselves in order to find more precise prompts for their selected
characters. The final prompts entered were those presented during the jury evaluation.

Plastic Stool Design, Viking Ragnar, Barbarian Plastic Stool Design, Barrel-

Vikings — Ragnar Dall-E Like Body. Horn, Black And Brown Leather, Use of Fur And Leather, Volknut
Alphabet, 8k
2 Eurlslcleg Midjourney Stool Design Inspired by the Bumblebee Robot From the Transformers Movie

Stool design for Genghis Khan, Middle Asian, nomad people, mongolian hat,
horse foot
Ultra Blue And Gold Shiny Fabric. Balloon Stool Legs And Ellipse Backrest,
Ultra Detailed, Bubble Stool With Backrest

A stool shape just like ninja turtles, stool belongs to Michelangelo from ninja

3 Genghis Khan Dall-E
4 Jeff Koons Dall-E

Michelangelo - Ninja

) Midjourney  turtles, HD stool, four legs, turtle shape
Turtles
Burgundy navy blue and golden yellow, Wonder Woman's golden vellow belt,
6 Wonder Woman Midjourney  stars, shield, stool design for Wonder Woman, 8k, rendering, real appearance,
stool
A Stool Inspired by Picasso's Cubism Movement Should be Created by
7 Pablo Picasso M Idj ourney  Separating the Object into Geometric Shapes and Bringing together Images

from Different Angles.
Figure 5. Al programs used by students and the entered prompts

Upon analyzing the prompft used for the "Ragnar” seating element (Table 2), it becomes
evident that entries such as "Plastic Stool Design" and "8k" were incorporated to encapsulate
the overall form and achieve a high-resolution render quality. In fact, the entries "Viking Ragnar,
Barbarian Plastic Stool Design” were cleverly infroduced into the prompt to align the stool with
the robust warrior and invader concepts exemplified by the "Ragnar" image. Additionally, the
student sought to reinforce the Viking essence in the stool by drawing inspirafion from the
globally renowned 1974 cartoon "Vicky the Viking" or "Wickie und die starken Mdnner", which
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charmingly portrays Viking lifestyle, costumes, and belongings. Accordingly, the prompt was
enriched with "Barrel-Like Body" and "Horn" entries, symbolizing essential Viking elements. These
entries were intended to evoke the Viking era and its distinctive afttributes. However, it was
noted that the Al did not account for the "Barrel-Like Body" enfry and the inclusion of the
"Valknut Alphabet" entry in the prompt. Consequently, the absence of these enftries, along with
the exclusion of mythological triads and symbols like the "Valknut rune" and "triquetra,”
potentially linked to Viking culture, contributed to the suggestion of a conventional 4-legged
design for the seating element. This design lacked the reflection of Viking mythology, lifestyle,
and belongings, despite the description of various characters' outfits within the prompt. As a
result, a curious fransformation of the character into a stool emerged rather than the infended
creation of a stool embodying the character. Despite encountering challenges in actualizing
the Al-generated stool image, the student's modeling skills, efforts in aligning materials, and
addressing disparities in proportions and posture with the physical stool in the processes of
perceiving, remodeling, technical expressing, and producing, a remarkably parallel student
project was presented.
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FIGURE PROMPT Al CONCEPTUAL IMAGE
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Table 2. 1st student’s project (Jeanne, n.d.)

When analyzing the prompt used for the stool inspired by the "Bumblebee" character
(Table 3), it became apparent that the input sentence was fairly superficial, lacking emphasis
on specific details and essentially entrusting all creative aspects to artificial intelligence. In this
context, the student's input or guidance was notably absent. It is worth nofing that the
"Bumblebee" character belongs to a movie called Transformers, which is capable of
transforming into various machines, including vehicles, upon seeing them. While such
information is available within the Al database, the absence of a specific direction led to the
Al generatfing a design where Bumblebee was transformed into a stool. The resulting design
closely resembled the "Volkswagen Beetle Mk1" version of the character. It is also known that
the character transforms into different models of "Chevrolet Camaro" in different movies.
However, the stool design was likely influenced by the more contemporary "Beetle" version from
the character's latest movie.
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In the context of this student project, where Al was not guided, arfificial intelligence was
employed not as a design tool but as a determinant factor in decision-making. Consequently,
this could be considered a reverse process—Al-influenced but human-executed. However, it
was observed that during the phases of perception and realization of Al design, decision-
making responsibility shifted to the student, ultimately affecting the outcome of the study in line
with the student’s acquired knowledge and proficiency in rendering, modeling, and technical
expression. As aresult, the student covered the plastic stool with colored MDF pieces, achieving

the intended design.
FIGURE PROMPT Al CONCEPTUAL IMAGE
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Table 3. 2nd student’s project (Failes, 2019)

When examining the prompt crafted for the Genghis Khan stool (Table 4), it is evident
that the initial input was "stool design for Genghis Khan." To enhance the ethnic influence on
the stool's design, the traditional Mongolian helmet, known for its fur lining, was incorporated
intfo the prompt using the entry "Mongolian hat." This addition led to the integration of a furry
seating surface concept info the stool design. Furthermore, the inputs "nomad people" and
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"Horse foot" confributed to the interpretation of the seating surface as a horse saddle adorned
with tassels, reinforcing the ethnic aspect. Additionally, implementing the "Horse foot" entry for
hooves on the stool's feet amplified the ethnic expression. Meanwhile, the use of the term
"middle Asian"in the prompt aimed to highlight "Cenftral Asian." Strikingly, despite the absence
of a specific prompt request, an eclectic decorative front section with a pointed arch, primarily
reminiscent of the "Seljuk" architectural style from the region, was introduced. This design
choice, influenced by the term "hat" in the prompt, closely resembles the tfraditional Seljuk
helmet's form.

In this student project, the prompt content is relatively directive, yielding a design that
aligns well with the intended concept. By delving into Genghis Khan's lifestyle and pertinent
details rather than focusing solely on his attire in the prompt's image, the result was a seating
element in harmony with his concept, rather than a fransformation of Genghis Khan himself
info a stool. Throughout the remainder of the student project, the Al-generated design was
actualized with remarkable similarity, characterized by minor variations in details. For this
purpose, the student shaped the plastic stool by covering it with cardboard. She then obtained
the colorful and soft textures of the final design by using textile products such as waste clothes
and fur.
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FIGURE PROMPT Al CONCEPTUAL IMAGE
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Table 4. 3rd student’s project (Mestyle Studio3, n.d.)

In this student project drawing inspiration from the iconic inflated sculptures of world-
renowned artist Jeff Koons (Table 5), the appearance, color, and material for the desired stool
were meticulously outlined to guide artificial intelligence while formulating the prompt. The
stool's hues and material composition were specified using the "Ultra Blue and Gold Shiny
Fabric" entry, yet the decision on which parts should be rendered in ultra-blue or gold was
delegated to the Al. Consequently, the backrest and feet of the stool exhibited a golden
sheen, while the legs and seat boasted an ultra-blue hue. Utilizing the input "Balloon Stool Legs
and Ellipse Backrest," the inflatable legs of the stool were formed, alongside a loosely outlined
shape for the backrest. Notably, the Al also endeavored to apply the "Ellipse" interpretation to
the stool's feet. With the request for a detailed render image via the "Ulira Detailed, Bubble
Stool with Backrest" entry, the infention was to engage with images of inflatable stools or seating
elements stored in the Al database.

In this student project, on the other hand, Al operated as a design tool, successfully
achieving the intended objective of the study. However, disparities arose in the leg positioning
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between the Al-generated stool and the existing plastic stool. Furthermore, the student's
endeavor to replicate the "mirror-polished stainless steel with transparent color coating” effect
of the original "Balloon Dog" sculpture using different foil material resulted in minor divergences
in the produced stool.

FIGURE PROMPT Al CONCEPTUAL IMAGE
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Shiny Fabric,
Balloon Stool Legs
and Ellipse

Backrest, Ultra
Detailed, Bubble
Stool with Backrest

Created by DALL-E

MANUFACTURED SOME OF THE TECHNICAL

RENDER FURNITURE PHOTO DRAWINGS

FRONT

GOLD SHINY FABRIC
—\

WOODEN

PLASTIC STOOL

BLUE SHINY FASRIC

GOLD SHINY FABRIC
GOLD SHINY FABRIC

Table 5. 4th student’s project (Martet, 2023)

This student project revolved around the portrayal of "Michelangelo" (Table 6), one of the
distinct turtle characters from the renowned Ninja Turtles cartoon. Each turtle character in the
series boasts a unique eye patch color, martial arts weapon, and individual spirit, contributing
to diverse personalities. Thus, the process of devising a design prompt offers a plethora of
describable elements. For this specific study, "Michelangelo" was chosen. He embodies a lively
demeanor, relishing parties, and pizza. His character's eye patch is orange and his weapon is
a nunchaku. However, it is apparent that the initial prompt, while relatively superficial, posed
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challenges in effective Al utilization. Thus, the entry "A stool shape just like ninja furtles" was
employed, vesting artificial inteligence with the decision-making authority for the design.
Inevitably, the typical Al response of "transforming the character himself info a stool" was
friggered. Similarly, the second prompt input, "stool belongs to Michelangelo from ninja turtles,”
surrendered design choices to Al, anficipating a stool that resonates with the character.
Regrettably, the Al struggled to grasp this specification, leading to the incorporation of
abstracted turtle legs and an ambiguous Ninja Turtle head—a consequence of the input "four
legs, turtle shape." Once again, the "turtle shape" entry within the prompt led to the creation
of a seating surface mirroring a turtle's shell, juxtaposed with its head. In fact, this design presents
evident limitations in terms of student control. The Al's accurate analysis of the Michelangelo
character proved challenging, thereby constraining effective direction. During the
actualization of the Al-generated design, a similar outcome emerged, barring minor variations
in the posture of the real stool and the leg formation. The student used polyurethane foam to
produce this design. However, the study also exhibited shortcomings in technical expression,
rendering it relatively weak.
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FIGURE PROMPT Al CONCEPTUAL IMAGE
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Table 6. 5th student’s project (URL-1)

Upon analyzing the prompt tailored for the Wonder Woman stool (Table 7), the inputs
"Burgundy navy blue and golden yellow, Wonder Woman's golden yellow belt, stars, shield,
stool design for Wonder Woman" distinctly outline the colors and design elements intended for
the Al-crafted stool. The remaining part of the prompt requests a high-resolution and realistic
stool rendering through the entries "8k, rendering, real appearance, stool."” However, these
inputs fail to provide specific guidance on how and where these elements should be
incorporated into the design. Consequently, the creation of the design was enfrusted solely to
arfificial inteligence without any directed instructions. The prompt's mention of burgundy, navy
blue, and golden yellow colors aligns with the character's current costume hues. Furthermore,
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the request for the stool design encompassed the inclusion of Wonder Woman's belt,
characterized by an abstracted "W," as well as her iconic shield, contributing to the design as
an object belonging to Wonder Woman. Additionally, the "stars" entry in the prompt was
added by the student as a frequently used detail in vinfage comics and visual representations
of the character.

It is evident that Al successfully processed all these elements to generate the stool design.
The Al-designed stool features a burgundy seat placed atop a navy-blue conical body. The
body was encompassed by a shield adorned with gold and burgundy details, prominently
displayed on the front side. Beneath the seat, the golden Wonder Woman belt found its place.
Positioned on the lower part of the body is a substantial star flanked by symmetrically arranged
decorative small stars. Remarkably, all these design components were determined by Al,
rendering the student's involvement relatively arbitrary. During the realization of the Al-
generated design, a largely successful process of perception and modeling was observed,
barring the issue arising from the narrowing section of the conical body in the Al-designed stool,
which coincides with the point where the legs in the current plastic stool design expand
outward. Despite this, the technical expression of the design remained somewhat
underdeveloped.
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Table 7. 6th student’s project (Wiggan, 2020)

In this student project focusing on the renowned artist Pablo Picasso (Table 8), the
objective involves crafting a stool design that draws inspiration from the artist's distinctive cubist
creations. The initial prompt, "A Stool Inspired by Picasso's Cubism Movement," sets the creative
direction. While Picasso's interpretation of cubism can be succinctly encapsulated as
"Deconstructing Objects intfo Geometric Forms and Reassembling from Various Perspectives,”
the prompt lacks crucial details such as color palette, potential embellishments, or specific
artworks for reference. Consequently, the current prompt's superficiality hinders meaningful
guidance, resulting in the stool design process becoming susceptible fo randomness.

Conversely, when the input "Picasso's Cubism Movement" is infroduced, the Al generates
a design that aligns with the movement's essence, characterized by dominant primary colors
and prominent black contfour lines reminiscent of Picasso's artworks. This design adopts a
geometric and randomized arrangement, akin to Picasso's style. However, challenges emerge
during the execution phase due to limitations in mastering intricate modeling software.
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Consequently, accurately comprehending the student's vision, franslating it info technical
models, and effectively expressing the infended design become intfricate tasks.

Al CONCEPTUAL
IMAGE

FIGURE PROMPT
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be Created by
Separating the
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together Images Created by
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DRAWINGS
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Colors Used: white, yellow, black, orange,
red, dark blue, aqua green

Texture:Medium Density Fiberboard
Outer Coating:Medium Density Fiberboard
Main Material: Plastic Stool

Table 8. 7th student’s project (McCully, 2023)

To ensure an objective and systematic assessment of each student’s project, each
project was evaluated based on five predefined criteria. These criteria were designed fo
capture essential aspects of each project’s alignment with character and style consistency,
material and form compatibility, technical solutions and details, effective use of Al, and the
consistency between Al-generated visuals and the physical product. Each project was rated
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on ascale from 1 to 5 for each criterion, with higher scores indicating a stronger alignment with
the intended design goals.

The evaluation results are summarized in Table 9, providing an overview of each project’s
performance across these criteria. This structured approach allowed for a clear comparison of
the projects and a standardized basis for discussing the findings.

PROJECT 15T CRITERIA | 2ND CRITERIA | 3RP CRITERIA | 4™ CRITERIA | 5™ CRITERIA
1ST PROJECT 4 5 3 4 S
2ND PROJECT 3 3 2 3 4
3RD PROJECT 5 4 5 4 3
4TH PROJECT 4 4 4 5 5
5TH PROJECT 2 S 2 3 4
6TH PROJECT 5 4 3 4 3
7TH PROJECT 3 2 4 3 2

Table 9. Evaluation of Student Projects Based on Criterion

5. Conclusion

Arfificial intelligence provides students with new learning opportunities in design
processes. While interacting with Al, students have the chance to develop their creative
thinking and problem-solving skills. Al tools enable interior architecture students to expand their
ideas and generate innovative solutions while utilizing their existing knowledge more efficiently.
This process helps them explore different aspects of design and enhance their critical thinking
abilities. Students working with Al have the opportunity to achieve richer and more effective
design outcomes by enhancing both their technical skills and creative thinking capacities. The
use of Al tools has the potential to fransform design processes, while also raising ethical issues
such as resource utilization, copyright, and the role of designers. Consequently, this study
provides scientific contributions regarding the integration of artificial inteligence into design
education.

This preliminary study addresses two goals within the framework for incorporating Al into
the curriculum for the furniture design studio course: to infroduce the student to the notion of
Al-generated images and to foster perspective toward the future of the use of design tools and
to allow the student to have firsthand experience with the use of artificial intelligence in design.
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This experiment well redlizes its first goal, demonstrating how the incorporation of Al into
traditional design tools will significantly evolve in the future and how designers will do this rapid
change and adaptation. Other secondary goals involve engaging students with Al in the
space of design, and, in this case, they are designed to learn how image generators can be
put into use. The focus will be on how artificial inteligence can be controlled to achieve desired
results through the current image generation mechanisms and features that depict the
characteristic.

The Al image generators in the research generate images in two main formats. The first
format that the prompts drive is in such a way that Al understands what the user expects out
of its text inputs and then generates suggestions for images within the large dataset it has.
Students with a clear articulation of expectations in the instructions were significantly better
than the general instructions at guiding the image generator. Early-stage work would seem to
have a part to play in best practice since how the definition of design detail, for example,
styling or temporal, is a factor that conditions output to an incredibly much greater extent.

The mixed image is the second method in generating the image involving varying
proportional compositions. This approach also facilitated the merging of isolated image details,
which may be chosen from a provident pool of online images or visions generated by artificial
intelligence. This process mainly was employed during the study for making alterations or
additions to the vision. As the photos were already predetermined, their outcome could be
more anficipated. However, the said technique relies upon the users to clarify their creative
vision.

Despite users still being 'decision-makers,' it appears that from this study carried out with
students, they must also hold a good knowledge of the design subject for them to have
achieved results deemed satisfactory using Al as a design tool; otherwise, this is mostly done
from random outcomes from vague briefs. The study also indicates that to some extent, the
user has conftrol over the images produced. At the current stage, Al image generators would
be particularly suitable for conceptual ideation. While further interdisciplinary studies could
enrich this development course, the idea of "Al as a design tool" can be further pursued.
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