v’ h ® International Journal of Humanities and Art Researches | Uluslararasi insan ve Sanat Arastirmalari Dergisi
J a r ©2022 Bursa Uludag Koleji Ozel Egitim Kurumlari | http://ijhar.net | ISSN: 2687-4385 | elSSN: 2687-6248

Yil, 2025, Cilt 10, Sayi 4, 560-578 | DOI: https://doi.org/10.5281/zenodo0.17753587 [Aragtirma Makalesi | Research Article

From Clay to Code: Artificial Intelligence and the Reinvention of
iznik Tile Motifs

Kilden Koda: iznik Cini Motiflerinin Yapay Zeka ile Yeniden Yorumlanmasi

Ars. Gor. Sinem Unal GERDAN

ORCID: 0000-0002-8599-6753 # Yildiz Teknik Universitesi, Grafik Tasarimi, Arastirma Gorevlisi ¢
sinem.unal@yildiz.edu.tr

Abstract Checked(®

This study comprehensively explores how artificial intelligence (Al) technologies can be used to reinterpret and digitally
reconstruct traditional Turkish art, with a particular focus on 16th-century lznik tiles. By bringing together various disciplines
such as design, computational creativity, and cultural heritage preservation, the research evaluates the capacity of generative
Al tools (e.g., DALL-E, Firefly, Prome Al) to reproduce, reinterpret, and visualize historical tile motifs. The study not only
conducts technical experiments but also critically addresses ethical issues such as originality, authorship, and cultural
appropriation arising from the use of these tools.

The conceptual background examines how Al-generated visuals transform the symbolic meaning of traditional art forms and
how this transformation opens the door to new aesthetic and cultural debates. In this context, the digital reproduction of
traditional art is evaluated not merely as a visual transfer, but as a redefinition of meaning, context, and cultural continuity.
Methodologically, the study combines descriptive visual analysis on multiple digital platforms with prompt-based image
generation processes, thereby establishing a research model that is both qualitative and experimental.

The research findings show that Al tools can offer a high level of visual fluency and aesthetic diversity, but in most cases lack
cultural depth, historical contextual knowledge, and an understanding of local aesthetic values. While this highlights the
instrumental value of Al in cultural heritage projects, it also underscores the continued indispensability of human expertise.
By building a bridge between contemporary computational tools and traditional visual culture, the study makes a meaningful
contribution to the evolving literature on the relationship between Al and art.

In addition, it proposes applicable models for how Al-assisted heritage reinterpretation can be integrated into public
engagement strategies for museums, educators, and cultural institutions. These models encompass a wide range of
applications, from exhibition design to digital archiving, from educational materials to interactive cultural experiences. Thus,
the study offers an innovative perspective on the preservation and reinterpretation of cultural heritage in the digital age,
both in theoretical and practical dimensions.
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Bu calisma, yapay zeka (YZ) teknolojilerinin geleneksel Tiirk sanatini, 6zellikle 16. yiizyila ait iznik ginilerini yeniden
yorumlamak ve dijital olarak yeniden insa etmek amaciyla nasil kullanilabilecegini incelemektedir. Tasarim, hesaplamali
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yaraticilik ve kiltirel mirasin korunmasi alanlarindan yontemleri bir araya getiren calisma, Uretken YZ araglarinin (6rnegin
DALL-E, Firefly, Prome Al) tarihsel ¢ini motiflerini yeniden Uretme, yorumlama ve gorsellestirme kapasitelerini
degerlendirmektedir. Teknik denemelerin yani sira, arastirma 6zgtinliik, muelliflik ve kaltirel temellik gibi etik meseleleri de
elestirel bir bakis agisiyla ele almaktadir.

Kavramsal cerceve, YZ ile Uretilen gorsellerin geleneksel sanat bigimlerinin simgesel anlamini nasil donistirdigini ve bu
donlstimiin yeni estetik ve kiltlrel tartismalara nasil zemin hazirladigini tartismaktadir. Yontemsel olarak galisma, ¢oklu
dijital platformlarda betimleyici gorsel analiz ile komut tabanli gorsel Gretim sireglerini bir araya getirerek niteliksel ve
deneysel bir arastirma yaklasimi ortaya koymaktadir.

Bulgular, YZ araglarinin yiksek diizeyde gorsel akicilik sunabildigini, ancak ¢ogu zaman kiiltirel derinlikten ve baglamsal
anlayistan yoksun kaldigini géstermektedir. Bu makale, ¢agdas hesaplamali araglar ile geleneksel gorsel kiltiir arasinda bir
kopri kurarak YZ ve sanatiliskisine dair gelisen literatiire katki saglamaktadir. Ayrica, mizeler, egitimciler ve kiiltirel kurumlar
icin YZ destekli miras yeniden yorumlamasinin kamusal etkilesim stratejilerine nasil entegre edilebilecegine dair uygulanabilir
modeller 6nermektedir

Kaltrel miras, insan kimliginin temel bilesenlerinden biridir; ancak geleneksel koruma yontemleri, mirasin gevresel tahribat,
gatisma ve zaman karsisinda korunmasinda ¢ogu zaman yetersiz kalmaktadir. Buna karsilik, dijital teknolojiler —6zellikle yapay
zeka (YZ)—mirasi korumak, yeniden yorumlamak ve yeni, dinamik yollarla paylasmakigin gliglii araglar olarak 6ne gitkmaktadir.

YZ, sanatgilara ve arastirmacilara kiltiirel nesneleri daha 6nce miimkiin olmayan bir derinlikte kesfetme imkani sunar. Blyuk
veri kiimelerini analiz edebilir, gizli desenleri ortaya ¢ikarabilir ve kiltirel materyallere kamusal erisimi artirabilir. Korumanin
otesinde, YZ mirasi gelisen bir yaratici siirece donustiirerek hem sanatin tanimini hem de deneyim bigimini genisletmektedir.

Bu ¢alisma, canli renkleri, karmasik motifleri ve kiiltiirel sembolizmiyle taninan iznik ginilerini Tiirk kiiltiirel mirasinin temel
orneklerinden biri olarak ele almaktadir. Yapay zekanin bu eserlerin dijital yeniden yapimi ve yeniden yorumu sireglerine
nasil katki saglayabilecegini incelemektedir. YZ ile olusturulan iznik cini gérsellerinin gérsel ve kavramsal ciktilari
degerlendirilerek, bu teknolojilerin yaratici potansiyeli ile karsi karsiya oldugu etik ve teknik zorluklar birlikte ele alinmaktadir.

Bu calismanin amaci, yapay zekd teknolojilerinin geleneksel Tiirk sanatini, 6zellikle 16. yizyil iznik cinilerini yeniden
yorumlama ve dijital olarak yeniden insa etme sireglerine nasil katki sunabilecegini arastirmaktir. Arastirma, Uretken YZ
araglarinin yalnizca renk, form ve desen gibi gorsel ozellikleri yeniden Uretebilme kapasitesini degil, ayni zamanda bu
eserlerde yer alan derin sembolik ve kiltiirel anlamlari yansitip yansitamayacagini da incelemektedir

Calisma, kulturel mirasa yonelik cevresel zararlar, catismalar ve geleneksel koruma yontemlerinin dijital izleyiciye erisimdeki
yetersizlikleri gibi artan tehditlerden hareketle sekillenmistir.

Arastirmanin kapsami teknik, kuramsal ve etik boyutlariicermektedir. Teknik olarak, DALL-E, Firefly ve Prome Al gibi araclarin
iznik cinilerinin gorsel dilini yeniden liretme performanslari degerlendirilmistir. Kuramsal diizlemde, dijital sanat ve kiiltiirel
mirasin yeniden yorumlanmasi sliregleri incelenmistir. Etik boyutta ise muelliflik, 6zgiinlik ve kiltiirel temsil sorunlari ele
alinmistir. Ayrica, YZ'nin geleneksel bigimler lizerindeki algiyi nasil donistirdiGgl incelenmis ve mizeler, egitimciler ve kiilttrel
kurumlar igin uygulanabilir dneriler gelistirilmistir. Bdylece ¢alisma, sanat, teknoloji ve miras kesisimindeki glincel tartigmalara
katki sunmaktadir.

Bu galisma, Christopher Frayling’in (1993) “tasarim yoluyla arastirma” (research through design) kavramina dayanan
uygulamali bir arastirma ¢ercevesi benimsemektedir. Bu modelde, gorsel ¢iktilar yalnizca betimleyici degil, ayni zamanda bilgi
Uretiminin temel yontemi olarak kabul edilmektedir—yani tiretim, deneme ve disiinsel yansima yoluyla bilgi Gretilmektedir.

Galisma, dijital gorsel kaltir kuramlarindan, 6zellikle Lev Manovich’in yaklasimlarindan esinlenmis ve komut mihendisligi
yalnizca teknik bir islem degil, yaratici ve yorumlayici bir siireg olarak ele alinmigtir. Arastirmaci, kiltiirel gevirmen ve elestirel
degerlendirici rollerini Gistlenmis, bu da 6zellikle iznik cinileri gibi kiltiirel acidan &zgiil motiflerle calisirken kritik bir nem
tagimigtir.

Calisma, tarihsel ve goérsel analizle baslayan uygulamali bir gorsel deneme tasarimi kullanmaktadir. Literatlr taramasi ve
gorsel belgeler araciligiyla iznik seramigine dzgii boyut (25,4 x 25,4 cm), simetri, renk paleti (kobalt mavisi, turkuaz, zimriit
yesili, parlak kirmizi) ve floral-geometrik motifler gibi temel nitelikler tanimlanmistir. Bu analiz, tarihsel agidan dogru ve
standartlastiriimis bir komutun olusturulmasina temel tegkil etmistir.

Olusturulan komut, Prome Al, DALL-E 2, DALL-E 3, Adobe Firefly, Adobe Express ve ChatGPT Sora olmak Uzere alti 6nde gelen
YZ gériintii liretim aracinda test edilmistir. Uretilen ciktilar su niteliklere gére niteliksel olarak degerlendirilmistir:

iznik tarzina estetik sadakat

Motiflerin dogru sekilde yeniden tretimi
Kaltirel buttinlik ve simgesel derinlik
Yaratici yeniden yorumlama

Sayisal puanlama yerine karsilastirmal gorsel analiz yontemi tercih edilerek, her aracin kiltirel 6zgillik ve gorsel gelenekle
kurdugu iliski degerlendirilmistir.

thar
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Arastirma, insan merkezli bir model benimsemis, arastirmaci tretim strecine aktif sekilde katilarak komutlari sekillendirmis
ve ¢iktilari tarihsel ve kilturel batiinliik agisindan yorumlamistir. Bu yaklagsim, YZ destekli yorumlamalarin insan uzmanligina
ve elestirel yargiya dayali kalmasini glivence altina almistir.

Bu calisma, 16. yiizyila ait iznik ¢ini motiflerinin YZ araglariyla nasil yeniden iretildigini incelemek icin uygulamali bir gérsel
test yontemi kullanmistir. Bulgular, Prome Al, DALL-E ve Adobe Firefly gibi platformlarin, kiltirel agidan zengin komutlar
kullanildiginda gorsel agidan etkileyici sonuglar tiretebildigini gostermektedir. Bazi araglar, ylizeysel 6zellikler olan renk uyumu
ve geometrik tekrar gibi unsurlari basariyla yansitabilse de tarihsel dogruluk, motif kesinligi ve mimari kompozisyon agisindan
zayif kalmistir.

Bu sonuglar, mevcut YZ teknolojilerinin kultirel miras baglamlarindaki hem potansiyelini hem de sinirhiliklarini ortaya
koymaktadir. Elde edilen giktilar, 6zellikle komut olusturma, estetik degerlendirme ve kiltirel uyum agisindan insan
rehberliginin 6nemine dikkat ¢ekmektedir. Uzman bilgiyi ikame etmekten ziyade, YZ'nin elestirel ve etik bir ¢ercevede
kullanildiginda yaratici yeniden yorumlama siireglerini destekleyen tamamlayici bir arag olarak islev gordigi gorialmektedir.

Bu arastirma ayni zamanda 2025 yili itibariyla tiretken YZ'nin gorsel performansina dair tarihsel bir anlk goriinti sunmakta;
dijital beseri bilimler alaninda gelecekteki arsivieme ve karsilastirmali ¢alismalar igin kaynak niteligi tasimaktadir. Tarihsel ve
simgesel agidan zengin bigimlerle ¢alisan giincel YZ araglarinin kiltirel mirasa yaklasimini uygulamali olarak inceleyerek, YZ,
kalturel miras ve gorsel sanatlar kesisimindeki disiplinlerarasi tartismalara katki sunmaktadir.

Galismanin temel katkilari arasinda, YZ'nin kilttrel miras baglamindaki gorsel performansina dair daha net bir kavrayis,
muelliflik ve 6nyargilar Gizerine etik bir degerlendirme ve teknoloji ile beseri bilimler arasinda daha derin bir is birligi cagrisi
yer almaktadir. Arastirma, YZ'nin kiiltiirel temelli tasarim ve miras koruma galismalarinda bir “ikame” degil, destekleyici bir
sistem olarak ele alinmasini 6nermektedir.

Anahtar Kelimeler: Yapay Zek3, iznik Cinileri, Kiiltirel Miras, Uretken Yapay Zeka

Introduction

Cultural heritage forms the foundation of human identity, embodying values transmitted
across generations. Yet, it remains vulnerable to environmental degradation, conflict, and time
(Beridse, Kumar, 2025, p. 637). Traditional preservation methods are often constrained by limited
resources and scope. In response, digital technologies—particularly artificial intelligence (Al)—are
playing a transformative role in preserving and reinterpreting cultural heritage.

Al offers artists and cultural practitioners new ways to create and engage with heritage,
expanding both the definition and boundaries of art (Gllpinar and Boyraz, 2024, p. 5). With its capacity
to process vast historical datasets, uncover patterns, and optimize resource management, Al enhances
accessibility and preservation while enabling new forms of creative production (Tiribelli, 2024, p. 293).
It shifts preservation from a static process to one of interactive reinterpretation, suggesting a future
where safeguarding heritage becomes a creative act in itself.

This study focuses on iznik tiles—a prominent element of Turkish cultural heritage known for
their vibrant colors, geometric precision, and symbolic depth (Tdrel Art, 2021). It explores how Al-
driven reinterpretation can contribute to the digital reconstruction of such heritage, assessing both
the transformative potential and the challenges at the intersection of traditional aesthetics and
emerging technologies. Building on Al’s dual role in preservation and transformation, the next section
grounds the study in the historical and aesthetic specificities of iznik tiles. This background provides
the evaluative criteria—palette, motif grammar, and compositional logic—against which Al-generated
outputs will later be read.

Historical and Artistic Legacy of iznik Tiles

iznik tiles are a unique tiles art form rooted in the rich history of Turkish art, reaching their
zenith during the Ottoman Empire. This section provides the fundamental context for their digital
reinterpretation by discussing the rich history, distinctive artistic characteristics, and profound cultural
significance of iznik tiles. Having outlined iznik tiles’ material, formal, and symbolic features, we now
turn to how contemporary Al methods intersect with these features—from digitization and virtual
reconstruction to generative reinterpretation.

Origins, Development Processes, and Characteristic Features
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Tile art in Anatolia has deep roots, beginning with the Uyghur Turks and continuing with the
Karakhanids and Great Seljuks, with iznik emerging as the historical capital of this art (Dogan, 2025).
iznik's tile production dates back to the 4th century BCE, influenced by Mesopotamian, Egyptian, and
Asian ceramic traditions (Gokge, 2018, p. 225). The true development and global recognition of iznik
tiles occurred particularly between the 15th and 17th centuries during the Ottoman Empire. These
tiles were widely used in Ottoman palaces, mosques, and other important buildings, making significant
contributions to Ottoman architecture by adding colorful and vibrant designs (UNESCO, 2014).

Figure 3. The Green Complex (1413-1419) in Bursa, commissioned by Sultan Mehmed |, named after its turquoise, green,
and blue iznik tiles. Source: Fikriyat, 2018.

The earliest examples can be found in the Green Mosque and Mausoleum in Bursa (1421) and
the Muradiye Mosque in Bursa (1426). The “Green Complex” (Figure 1) (1413-1419), built by Sultan
Mehmed |, is named after its iznik tiles in turquoise, green, and blue, considered unique in ceramic art.
The richly decorated complex symbolizes the Ottoman revival after the Interregnum and remains a
landmark attracting visitors (Fikriyat, 2018).

Figure 2. Muradiye Mosque Tiles. Hexagonal blue-and-white tiles with turquoise fillers forming stars, early underglaze
technique. Source: Elbeyli, 2017.

The Muradiye Mosque (1426, Bursa) represents one of the earliest applications of the
underglaze technique in Ottoman tile art. As noted by Rezan Elbeyli, “the side walls are covered with
hexagonal blue-and-white tiles (Figure 2) on a white ground, produced in 37 variations using the
underglaze technique—the first examples of this method in the Ottoman Empire. Turquoise triangular
tiles fill the gaps, forming star-shaped compositions” (Elbeyli, 2017).
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iznik tiles represent a significant technical innovation in Turkish ceramic art. Their bodies are
composed of granulated quartz, frit and a small amount of white clay, which gives them durability and
brilliance. (Frit is a granulated ceramic compound commonly used as a key component in enamel and
ceramic glazes). The "Nakkashane" institution in Istanbul, established in the late 15th century and
reaching its peak in the 16th century, played a vital role in the design process. Ottoman painters
prepared paper drawings that iznik artisans used as stencils, ensuring the production of precise and
identical patterns. iznik tile was influenced by Chinese blue-and-white tile and metalwork, with their
motifs evolving from initial curvy branches, Rumi, lotus, and palmette motifs to a more naturalistic
tendency later incorporating specific flowers and animal figures (Gokce, 2018, p. 226). This indicates
that iznik tile art was not a static tradition but a dynamic art form that assimilated external influences
and adapted over time. This historical artistic evolution and intercultural synthesis provide a
fundamental argument supporting the legitimacy of Al-based reinterpretation as a continuation of this
dynamic process.

In iznik tiles, motifs often appear as symmetrical forms rising from a strong root, dominating
the center of the composition. While preserving their natural shapes, these motifs are enriched with
intricate inner details. Floral patterns such as tulips, carnations, hyacinths, roses, poppies,
pomegranates, and spring branches are combined with nature-inspired elements like rocks and waves,
as well as geometric borders such as zencerek, creating a harmonious and ornamental whole (Kurt
Kirtay, 2023, p. 142). Building on these compositional principles, the visual language of iznik tiles is
further distinguished by its vibrant color palette and refined decorative techniques.

iznik tiles are characterized by their rich colors and intricate patterns. Blue (obtained using
cobalt oxide), red, green were predominantly used. The red color, achieved through a special
technique, is a particularly distinctive feature (Turel Art, 2021). Motifs typically include botanical
designs (tulips, carnations, roses, hyacinths, pomegranates, grapes), animal figures (birds, dragons,
phoenixes), and geometric patterns (stars, crosses, circles, squares) (UNESCO, 2014).

Place in Turkish and World Art and Cultural Value

iznik tiles are considered one of the most important and recognized representatives of Turkish
art. They are valued for their vibrant aesthetics, historical significance, and symbolic depth.These tiles
reflect the rich culture and history of the Ottoman Empire, serving not only as artworks but also as
historical documents. Beyond their aesthetic value, iznik tiles hold a significant place in the spiritual
fabric of society, reflecting cultural history and meaning (Dogan, 2025). Each motif and color has its
own deep symbolic meanings, making them storytellers rather than mere decorative objects.

The art form experienced a period of decline in the 17th century but was revived three
centuries later by dedicated individuals, demonstrating the resilience and enduring value of the
heritage (Turel Art, 2021). Today, the finest examples of iznik tiles are exhibited in leading museums
worldwide. Qualities such as the "spiritual fabric" (Dogan, 2025) and "symbolic depth" (UNESCO, 2014)
of iznik tiles suggest that they possess an intrinsic "aura" that transcends their physical form. However,
it is noted that Al-supported virtual experiences might weaken this "aura" and the physical experience
of the artwork, leading to "communicative and relational impoverishment." (Dogan, 2025). This
highlights a significant tension: while Al offers unparalleled accessibility and new forms of interaction,
there is a risk of losing the intangible, spiritual connection that defines much of cultural heritage. The
challenge for Al reinterpretation is not merely to replicate visuals but to attempt to convey or evoke
this deeper cultural resonance, or at least acknowledge what is lost in translation.

Table 1. Feature categories and their symbolic meanings in iznik tiles

Feature Category Details and Meanings

Colors Blue: Represents the sky and sea (obtained with cobalt oxide).
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Red: Symbolizes love and passion (produced with a special technique).
Green: Expresses nature and fertility.

Rarely Yellow / Turquoise / Purple: Add aesthetic variety and symbolic
depth.

Materials Quartz, frit, white clay, glass enamel, metal oxide paints.

Production Process Shaping, initial firing, outlining (pattern drawing), painting, glazing, and
a second high-temperature firing.

Important Floral Tulip: Love and affection.
Motifs Carnation: Loyalty.

Rose: Beauty.

Hyacinth: Longing.

Pomegranate: Abundance and wealth.

Grape: Paradise and eternal life.

Important Animal Bird: Freedom and ascension (in pairs: love and loyalty).
Motifs Dragon: Power and might.
Phoenix: Rebirth and immortality.
Geometric Motifs &  Star: Light and guidance.
Meanings Cross: The four cardinal directions and the universe.
Circle: Eternity and perfection.

Square: The four elements (fire, air, water, earth) and the four seasons.

The table below summarizes the key features of iznik tiles and the meanings of their motifs:
Artificial Intelligence in the Digital Reconstruction of Cultural Heritage

Artificial intelligence is creating revolutionary changes in the fields of cultural heritage
preservation, restoration, and virtual reconstruction. This section discusses the broad applications of
Al for cultural heritage, providing a basis for its use specifically with iznik tiles. Literature points to
both opportunities and risks; to test them in practice, the following section reviews Al models
relevant to stylistic transfer and synthesis as a prelude to our practice-based protocol.

Applications of Artificial Intelligence Technologies

Artificial intelligence is transforming cultural preservation practices through deep learning,
machine learning, and virtual reconstruction techniques (Beridse and Kumar, 2025, p. 637). These
technologies enhance artifact restoration, heritage digitization, language preservation, and the
creation of immersive experiences through virtual reality.

Virtual reconstruction using Al enables the restoration of damaged or lost cultural artifacts and
sites, offering interactive insights into the past. Generative Al further supports heritage preservation
through 3D modeling, photogrammetry, oral-history archiving, and digital documentation tools
(Ajuzieogu, 2021, p. 4-18).

The approach to cultural heritage preservation has evolved from focusing on "mitigation" of
harmful effects in the past to an "adaptation approach" today. This new approach emphasizes
"ensuring cultural continuity and giving heritage new values and meanings depending on changes in
society." (Tiribelli et al. 2024, p.293). Al's ability to create "dynamic, interactive experiences" and "new
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art forms through generative Al" (Beridse and Kumar, 2025, p. 637-638). aligns perfectly with this
adaptation approach. This makes it possible for Al not only to freeze heritage in time but also to actively
re-engage with it, allowing it to evolve and remain relevant in contemporary society, thereby ensuring
its continuity.

Existing Digital Reconstruction Projects and Examples

Digital reconstruction projects have gained prominence in recent years, utilizing Augmented
Reality (AR), Virtual Reality (VR), and Al-supported modeling methods to revive lost cultural heritage.
A significant case study in this field is the digital reconstruction of Saray-1 Amire, a lost Ottoman
architectural structure in Manisa (Ozkuyumcu and Kalayci, 2025, p. 13).

The Manisa Saray-1 Amire case study clearly demonstrates that while Al tools offer "rapid
modeling workflows" and "significant advantages in terms of time efficiency", "fast modeling processes
often lead to a loss of detail" and have "limitations in preserving historical accuracy." This reveals a
fundamental dilemma in the field of digital heritage: the efficiency and speed offered by Al often come
at the cost of detailed historical accuracy and complex nuances. This underscores that a purely Al-
driven approach is insufficient for truly authentic and valuable digital reconstruction work,
emphasizing the indispensable role of human expertise and a "hybrid methodology" (Ozkuyumcu,
2025, p. 14).

For instance, Hutson et al. emphasize how digital twins can safeguard both physical structures
and intangible cultural narratives (Hutson et al., 2023, p. 4). While digital reconstruction projects focus
primarily on the recovery and preservation of tangible heritage, a parallel field has emerged where
artificial intelligence is applied to reinterpreting artistic and cultural expressions. This creative
dimension shifts the emphasis from restoration to reimagination—examining how Al can act not only
as a technical tool but also as a co-creator in the visual arts.

Al Models and Artistic Creativity

Artificial intelligence offers unprecedented opportunities to reinterpret historical paintings
and artworks, bringing classical masterpieces into modern art. Generative models such as Generative
Adversarial Networks (GANs) and Neural Style Transfer (NST) are key to this process (Leong, 2025, p.
3). GANs, consisting of a generator and a discriminator, learn to produce new data resembling training
examples and excel in image synthesis, creating realistic, complex images (inang, 2025). They are
particularly capable in high-resolution synthesis, able to emulate intricate style details such as
brushstrokes, lighting, and the texture of classical paintings (Neural Frames, 2025).

Neural Style Transfer (NST) combines the content of one image with the style of another,
separating content and style features using deep learning algorithms (inang, 2025). This makes it
possible to transform photographs into the style of famous paintings or artistic movements. (Neural
Frames, 2025). Stable Diffusion models offer creative freedom and can generate new compositions
inspired by historical movements (Leong, 2025, p. 2). Al is described as a "digital artist" emulating
human creativity (Wood, 2022). This indicates that Al is fundamentally changing the traditional
paradigm of artistic creation, transforming it from the exclusive domain of skilled human artists to a
more inclusive, technologically supported practice. This raises questions about the future role of
human artists and the definition of artistic skill.

Based Reinterpretation of iznik Tile Motifs and Aesthetics

The reinterpretation of iznik tile motifs through artificial intelligence represents a compelling
convergence of cultural heritage and technological advancement. Generative models such as GANs
(Generative Adversarial Networks), as well as tools like DALL-E and Midjourney, have demonstrated
notable success in mimicking the intricate floral and geometric patterns characteristic of Ottoman-era
iznik tiles. These models are able to learn and replicate traditional aesthetics through visual features
and color schemes embedded in historic tilework (Xiong and Wu, 2023, p.5). Similarly, machine
learning algorithms can approximate high-fidelity tile designs by minimizing visual error across large
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datasets, reproducing traditional forms with impressive accuracy (Matsumura et al., 2019, p. 3).
However, the authenticity of such outputs is largely dependent on the training data and input
specificity, which may influence the level of cultural and visual fidelity achieved (Xiong and Wu, 2023,

p. 6).
Case Studies and Artist-Al Collaboration

Collaborations between artists and artificial intelligence (Al) have increasingly gained
prominence in today’s art world, particularly in projects grounded in traditional cultural heritage motifs
such as Turkish tile art. These partnerships position Al not merely as a tool, but as a creative partner
that influences both artistic decisions and aesthetic outcomes (Rozental et al., 2024, p. 4). Artists
employ generative design methods to reinterpret heritage-inspired motifs—transforming existing
patterns or generating entirely new compositions (lbrahim, 2023, p.7).

Moreover, Al-generated reinterpretations are not limited to static replications of historical
motifs; they act as bridges between traditional and contemporary art practices. Interactive
installations powered by machine learning and GANs can evolve in real time based on environmental
data or viewer interaction, transforming artworks into dynamic, participatory experiences that blur
the line between creator and algorithm. This development shows that Al not only reinterprets existing
styles but also introduces new artistic forms and mediums, supporting the unpredictable and organic
evolution of creative expression (Yuhan, 2024, pp. 9090-9101).

Technologies like style transfer even extend into video and interior design contexts, suggesting
future possibilities where Al pushes the boundaries of artistic imagination beyond what traditional
media allowed (Neural Frames, 2025).

In this context, various studies have examined the potential of Al in reproducing iznik tile
motifs and aesthetic features in contemporary architectural and interior design (Gir et al., 2024, p. 2).
Tools such as DALL-E and Midjourney are capable of generating "vibrant Turkish floral tile patterns"
and "historically referenced contemporary designs" (www.freepik.com, 2025, Gir et al., 2024, p. 1).

7 ! Ey,
= SN
= — -

B

Figure 1. Vibrant Turkish Floral Tile Pattern With Blue Red and Yellow Flowers Generative Al | Premium Al-generated image.
(2024, September 23). Freepik.

One such example—referred to as Image X—was freely created and published by a user on the
stock image platform Freepik, where Al-generated content is openly shared (Freepik, 2024). However,
research indicates that such tools are "hardly equipped with the necessary conceptual background for
the interpretation of traditional iznik tiles in contemporary architectural design" (Leong, 2025, p. 2).
This underscores a significant limitation: although Al may successfully replicate visual patterns and
surface aesthetics, it often fails to capture the deeper cultural, symbolic, and emotional "spirit"
embedded in traditional art forms.
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Nonetheless, this creative expansion brings forth critical concerns. The integration of Al into
artistic production processes raises ethical debates regarding the conceptual depth of artworks and
the role of the artist’s creative agency. It is argued that although Al enhances technical capabilities, it
risks leading to a superficialization of artistic essence (Urquiza and Monroy-Mondragdén, 2024, p. 3).
Similarly, Artists have argued for clearer regulations that address these challenges, emphasizing the
importance of transparency in Al training processes, especially when derived from traditional cultural
expressions (Lovato et al., 2024, p. 910). Furthermore, the inability of Al systems to fully grasp the
contextual and symbolic depth of traditional art forms poses a cultural risk: although innovative
reinterpretations may emerge, there is a danger that cultural authenticity may be lost in translation
(Gjorgjieski, 2024, p. 52).

These critical reflections underscore the necessity of positioning Al as a tool that enriches
cultural and symbolic heritage rather than replacing the human creative role it is meant to
complement. Also, these observations motivate a focused inquiry: we therefore articulate the study’s
aim and operationalize it through a standardized prompt and a comparative, practice-based method.

Aim
The aim of this study is to explore how artificial intelligence technologies can contribute to the
reinterpretation and digital reconstruction of traditional Turkish art, with a particular focus on 16th-
century iznik tiles. The research examines not only the capacity of generative Al tools to reproduce

visual characteristics such as color, form, and pattern, but also their potential to reflect the deep
symbolic and cultural meanings embedded within these works.

Method

This study adopts a practice-based research framework, grounded in Christopher Frayling’s
(1993) concept of “research through design.” In this model, the creation of visual outputs is not merely
illustrative but constitutes a core method of inquiry—generating knowledge through making, testing,
and reflection.

Informed by digital visual culture theory, especially the work of Lev Manovich, prompt
engineering is treated not as a purely technical process, but as a creative and interpretive act. The
researcher functions as both cultural translator and critical evaluator—particularly crucial when
working with culturally specific motifs like those of 16th-century iznik tiles.

The study uses an applied visual experimentation design, beginning with a historical and visual
analysis of iznik tile. Drawing on scholarly literature and visual documentation, key attributes such as
size (25.4 x 25.4 cm), symmetry, color palette (blue, turquoise, emerald green, brilliant red), and floral-
geometric motifs were identified. This analysis informed the construction of a standardized, historically
accurate prompt.

This prompt was tested across six leading Al image generation tools—Prome Al, DALL-E 2,
DALL-E 3, Adobe Firefly, Adobe Express, and ChatGPT Sora. Outputs were evaluated qualitatively based
on:

° Aesthetic fidelity to iznik style

° Accuracy of motif reproduction

° Cultural coherence and symbolic depth
° Creative reinterpretation

Instead of numerical scoring, comparative visual analysis was used to assess each tool’s
engagement with cultural specificity and visual tradition.
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The research follows a human-in-the-loop model, with the researcher actively shaping
prompts and interpreting outputs to maintain historical and cultural integrity. This ensures that Al-
assisted reinterpretation remains grounded in human expertise and critical judgment. With the
prompt, tools, and criteria fixed, we report comparative results across six generators, attending to
aesthetic fidelity, motif accuracy, cultural coherence, and creative reinterpretation.

Findings

Using one historically grounded prompt across six generators, we observed a consistent
pattern: tools reliably reproduced surface regularities (symmetry, tiling rhythm, cobalt—turquoise
harmony) yet underperformed on culturally determinant specifics—most notably bole-red relief,
border grammar, and tulip/pomegranate morphology. Expert checkpoints measurably improved
cultural coherence.

This study employed a practice-based visual testing methodology to investigate how
contemporary Al tools reinterpret 16th-century iznik tile motifs. The findings reveal that generative
platforms such as Prome Al, DALL-E, and Adobe Firefly are capable of producing visually compelling
outcomes when provided with culturally specific and detailed prompts. While these tools successfully
emulate certain surface-level characteristics—such as color schemes, symmetry, and geometric
repetition—they frequently fall short in capturing historical accuracy, precise motif structures, and the
architectural coherence intrinsic to the original designs.

The results underscore both the promise and the limitations of current Al technologies in the
context of cultural heritage. Notably, the outputs emphasize the indispensable role of human input,
particularly in prompt formulation, aesthetic evaluation, and ensuring cultural alignment. Rather than
serving as replacements for domain-specific expertise, Al systems are best positioned as
supplementary instruments that support creative reinterpretation when used with critical awareness
and ethical responsibility.

Furthermore, this research serves as a temporal benchmark for assessing the visual capabilities
of generative Al tools as of 2025, contributing to archival and comparative efforts in the digital
humanities. By offering a practice-based examination of how Al interacts with symbolically and
historically rich forms such as iznik tiles, the study advances the interdisciplinary discourse at the
intersection of artificial intelligence, cultural heritage, and visual arts.

The research affirms that while Al can replicate stylistic and formal attributes, it often lacks the
contextual understanding and cultural sensitivity required for meaningful reinterpretation. This
deficiency highlights the continued necessity of human oversight in domains where nuance, historical
depth, and symbolic resonance are essential.

This study introduces:

1. a standardized, historically grounded iznik prompt (dimensions, palette, border grammar,
motif taxonomy) usable for future benchmarking;

2. afour-criterion rubric—aesthetic fidelity, motif accuracy, cultural coherence/symbolic depth,
creative reinterpretation—applied comparatively across six tools;

3. a 2025 temporal snapshot of generator capabilities in a culturally dense domain; and

4. a human-in-the-loop workflow identifying where expert checks (palette locks, border
grammar, tulip/pomegranate morphology) materially improve cultural validity.

Prompt Engineering and Digital Literacy in Al-Based Cultural Heritage Visualization

Building upon the previous discussions on artistic collaboration, this section explores the role
of digital literacy—particularly prompt engineering—in Al-assisted cultural heritage visualization. The
ability to formulate effective prompts is crucial for obtaining accurate and culturally respectful visual
outputs from generative Al tools.
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Digital literacy in this context includes the skill to write precise and historically informed
prompts that enable Al-based visualization platforms to generate meaningful representations of
traditional artworks. Below is an illustrative example, in which a historical description of an iznik tile
from the Harem section of Topkapi Palace is translated into a detailed prompt suitable for Al tools such
as Sora, Adobe Firefly, and Express.

Saruy'm harem bolimande bulunan ba karo

x 1380°h willars nvaycticnmcioedr
t@asanmisnndel: mibai 7¢ ngind i hers satuup olan bu karo hem hondisvony hem mubtes ass Salkormdas

kooumlandais yere sanat zevia Satmaktade Karonun funki cbaslan 25 4 X 25 4 con"dax

Figure 2. Iznik Tile
Translated Description (p. 120)

"This tile, located in the Harem section of Topkapi Palace, is believed to date back to the 1580s.
Possessing the ultimate richness found in iznik tile designs, this tile contributes artistic elegance to its
location through both its well-preserved condition and its intricate content. The physical dimensions
of the tile are 25.4 x 25.4 cm."

Al Visualization Prompt Example

"Generate a highly detailed and realistic image of an iznik tile located in the Harem section of
Topkapi Palace, dating back to the 1580s. The tile should exhibit the ultimate richness of iznik tile
designs, adding artistic flair to its location in terms of both condition and content. The physical
dimensions of the tile are 25.4 x 25.4 cm. Emphasize vibrant iznik colors such as blue, red, green, and
turquoise. It should include intricate floral motifs like tulips, carnations, roses, hyacinths,
pomegranates, and grapes, as well as elegant geometric patterns. The tile should appear perfectly
preserved in a historical setting, subtly referencing the opulent atmosphere of the Harem. High-
resolution, artistic photograph."

This prompt provides the Al model with specific, historically grounded instructions—ranging
from contextual and aesthetic information to dimensions and symbolic motifs—thus enabling a more
accurate and culturally informed visual interpretation.
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Figure 3. First Visual Trial Using Adobe Firefly Interface (2025, September 15).

Before developing the detailed prompt presented below, an initial experiment was conducted
using Adobe Firefly (Image Model 3) via its web-based text-to-image interface
(https://firefly.adobe.com). The first trial prompt, written in Turkish — “Reinterpret iznik tiles in a
manner unique to Turkish culture.” — was intentionally kept simple to observe how the Al tool would
interpret cultural and stylistic nuances without explicit historical or compositional guidance.

As shown in Figure 3, the generated visuals reflect a preliminary attempt to capture iznik tile
aesthetics, yet they primarily emphasize surface-level floral and geometric ornamentation. Following
this initial experiment, the prompt was systematically refined to include historical context, dimensions,
color palette, and symbolic motifs, as exemplified in the English version presented below. This process
illustrates how iterative prompt engineering contributes to a more accurate and culturally informed Al
visualization workflow.

Historical Prompt Al Comparative
Analysis Design Generation Visual Analysis

Figure 4. Al-Driven Image Generation Workflow.

Following the initial exploratory test illustrated in Figure 3, the workflow was subsequently
formalized into a structured methodological process summarized in Figure 4. This flow diagram
visualizes the sequential stages of the study—beginning with historical analysis, progressing through
prompt design and Al generation, and concluding with comparative visual analysis and evaluation. By
transforming the experimental prompt trials into a repeatable and transparent workflow, the research
establishes a systematic framework that bridges artistic experimentation and academic rigor. This
structured approach ensures that each phase of Al-assisted reinterpretation remains grounded in
cultural authenticity while allowing iterative creative exploration within a controlled methodological
context.

Ethical and Technical Challenges of Al-Assisted Reinterpretation
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The increasing use of Al in cultural heritage reinterpretation brings with it ethical and technical
challenges. Core concerns include authorship, authenticity, cultural bias, model transparency, and the
essential role of human involvement.

Authorship and Authenticity

Al-generated artworks raise unresolved legal and ethical questions around authorship. As
Cunningham notes, “The legal definitions struggle to keep pace with technological advancement,
leading to unresolved questions about the rights of artists over Al-generated works” (Cunningham,
2025, p. 141). Legal cases such as Thaler v. US Copyright Office reflect the urgency for clearer
frameworks. Visually convincing outputs often lack deeper meaning; “Al-generated artworks may
demonstrate cosmetic proficiency, [but] they can risk becoming mere imitations devoid of authentic
intent” (Qureshi et al., 2025, p. 106).

Cultural Bias in Training Data

Bias in training datasets—especially those dominated by Western imagery—can distort or
erase non-Western cultural meaning. “Al systems trained predominantly on Western-centric datasets
often misinterpret or entirely overlook the symbolic meanings embedded in non-Western artistic
traditions” (Jerrin and Bhuvaneswari, 2024, p. 89). This leads to superficial replication and narrows
interpretive depth.

Opacity and Algorithmic Limitations

Artificial intelligence often distorts cultural symbols because it interprets them based on
surface-level visual similarities (Li et al., 2024, p. 46). In the case of iznik tiles, motifs like the tulip or
the phoenix carry deep historical and cultural meanings that Al systems are typically unable to grasp.
Furthermore, the decision-making process of Al models is not always transparent, making it difficult
to identify or correct such misinterpretations. While the visual output may appear compelling, human
oversight remains essential to ensure cultural sensitivity and contextual accuracy.

Human-in-the-Loop and Cultural Sensitivity

To overcome these issues, human involvement is key. “Collaboration between human
creativity and Al can yield more nuanced cultural interpretations” (Vivaldi and Sutedja, 2024, p. 1320).
Similarly, “Human artists are essential in the Al design process to ensure the work is grounded in
cultural intent...” (Tang, 2025, p. 1). These findings stress the need for human-Al collaboration in
culturally sensitive contexts.

In sum, responsible integration of Al into heritage practices requires confronting issues of
authorship, cultural bias, and transparency, while reinforcing the importance of human expertise in
every step of the generative process.

Transition to Experimentation Section

Building on these challenges, the next section presents a comparative test using a standardized
iznik tile prompt to evaluate the performance of six leading Al image generators—Prome Al, DALL-E 2,
DALL-E 3, Adobe Firefly, Adobe Express, and ChatGPT Sora. Each tool is assessed for its ability to
visualize the following historical description:

A richly detailed 25.4 x 25.4 cm iznik tile tile from the 1580s, originally located in the harem
section of Topkapi Palace. The tile features traditional Ottoman floral and geometric patterns in blue
and turquoise on a white glazed background. It is in well-preserved condition, showcasing the artistic
elegance and visual intricacy typical of 16th-century iznik tilework. The composition should reflect
historical authenticity and architectural refinement suitable for a royal Ottoman setting.

Table 2. Performance and Limitations of Al Tools in iznik Tile Reinterpretation Projects (Evaluation
Rubric Overview)
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Al Tool
Example

Generated Image

Prome Al

DALL-E 2

Adobe
Firefly

Adobe
Express

Performance
Observations

Identified Limitations

Source

Enabled rapid
generation of
tile textures
with visually
compelling
outputs in
seconds.

Produced
detailed visuals
with complex
patterns.

Generated
vibrant,
stylistically
consistent
designs with
rich motifs.

Fast and user-
friendly;
achieved basic
tile repetition
and color
harmony.

Struggled to preserve
historical accuracy
and failed to capture
architectural nuance
characteristic of 16th-
century Ottoman
design.

Included excessive
ornamentation;
lacked conceptual
grounding in
traditional Ottoman
art.

Modernized visual
elements; lacked
architectural depth
and omitted key
colors, such as red.

Used inaccurate
colors; divided the
image into quadrants,
disrupting historical
layout accuracy.

‘Featured Al
Image
Generator :
Turn Text to
Images |
PromeAl’,
accessed 4
June 2025,
https://www.p
romeai.pro/ai-
image-
generation.

OPEN-AI,
‘DALL-E 2, 3
November
2022,
https://openai.
com/index/dall
-e-2/.

‘Adobe
Firefly’,
accessed 4
June 2025,
https://firefly.
adobe.com/ge
nerate/images
?ff_channel=a
dobe_com&ff_
campaign=ffly
_homepage&ff
_source=firefly
_seo&id=bdd3
4933-16e6-
408e-88cc-
ebeaabae2264

Adobe
Express,
‘Adobe
Express’, 2025,
https://new.ex
press.adobe.co
m/id/urn:aaid:
sC:AP:6a3629c
2-Obca-40c8-
8dd1-
4b0cbdc20055
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Conducted in 2025, this analysis not only assesses the visual performance of current Al tools
such as DALL-E, Firefly, and Prome Al, but also serves as a historical record that documents the
technological state and aesthetic tendencies of Al-assisted image generation at that moment.

Results

This study has examined the potential and limitations of Al-assisted generative tools in the
digital reinterpretation of traditional Turkish cultural heritage elements, with a particular focus on iznik
tiles. The experimental visual production analysis conducted using various Al-based image generation
platforms revealed that while these tools can produce aesthetically compelling results, they often fall
short in capturing the cultural and contextual depth embedded in historical art forms. Deviations
observed in aspects such as color palette, compositional structure, and motif detail underscore the
critical role of human intervention in maintaining historical authenticity.

Looking ahead, this research demonstrates that Al can serve as a technically effective tool in
the visual reproduction of traditional art forms, yet it requires human expertise to meaningfully
interpret cultural narratives. Rather than functioning solely as an automatic image generator, Al—
when guided by well-crafted prompts and enriched with cultural insight—has the potential to
contribute more meaningfully to creative and educational projects. In this sense, Al should be viewed
as a complementary tool that can support, but not replace, human creativity and cultural sensitivity.
Realizing this potential, however, depends not only on technological capacity but also on a critical,
interdisciplinary approach grounded in cultural knowledge, ethical awareness, and reflective practice.
Beyond its immediate analytical scope, this study—conducted in 2025—serves as a temporal archive,
capturing the capacities, biases, and stylistic tendencies of Al-based generative tools during a key
phase of technological experimentation in cultural heritage reinterpretation.

In educational contexts, the findings of this study can guide interdisciplinary learning models
that integrate art, technology, and cultural heritage. The Al-assisted reinterpretation of iznik tiles can
be incorporated into museum workshops, design studios, and art education curricula to promote both
creative experimentation and cultural awareness. Teachers and cultural heritage educators can use
prompt-based design exercises to help students understand the relationship between traditional
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aesthetics and computational creativity. Similarly, project-based learning models can introduce
students to ethical issues in Al art—such as authorship and cultural representation—through practical
experimentation. For policymakers and institutions, integrating digital literacy and cultural heritage
modules into national or international curricula would strengthen critical engagement with emerging
creative technologies.

For future perspectives, the role of artificial intelligence in the field of cultural heritage is not
limited to its visual production capabilities; rather, it holds the potential to evolve into more
interactive, participatory, and educational applications in the future. Advances such as personalized
content generation, augmented reality (AR) integration, and multilingual cultural narration may
position Al as a tool that democratizes access to cultural experiences. This transformation will require
closer and more sustainable interdisciplinary collaboration among art historians, designers, software
developers, and cultural institutions. Through such collaboration, it will be possible to produce digital
outcomes that are not only technically accurate but also rich in cultural context and meaning.

Findings are bounded by a single canonical prompt, tool versions as of 2025, and the absence
of a licensed, expert-annotated Iznik dataset. Results should be read as a period snapshot and a
methodological proposal rather than a definitive ranking.

Future studies should focus on curated, licensed Iznik datasets with motif-level metadata;
measurable metrics combining expert evaluation with color and motif accuracy; explainability analyses
identifying failure points in generative diffusion steps; and user-in-the-loop design editors that lock color
palettes and border grammars while allowing generative flexibility in interior motifs.
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