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Abstract:

The purpose of this study is to understand how this powerful technology of
generative Al, computer science psychology, and fine arts works in the
context of creative work. This paper focuses on exploring the application of
Al techniques in enhancing creativity in several fields such as architecture,
arts, music, and design. Using four generative Al techniques, namely, VAE,
GANSs, RNNSs, and Transformer models, it is possible to develop generating
brand-new creative work, as this study proves. The performance of each
algorithm was evaluated through experiments, yielding the following results:
VAE had a creativity of 89%, GAN diagram depicted that image generation
was 91% accurate, RNN had a success rate of 92% for music composition and
finally transformer model marked 95% efficiency in architectural design.
Thus, the idea that the establishment of Al as an artist depicts both the
capability of Al systems to work with the human mind to amplifying its
creativity, as well as creates considerations of originality with emphasis on
who should be considered the author. According to this research, it is found
that generative Al can significantly enhance creative industries as it opens new
avenues for artists. However, the various canvases about its legal and ethical
perspective are still being debated as Al draws progress.

Keywords: Generative Al, Creative Algorithms, Architecture, Visual Arts,
Music Composition.

I. INTRODUCTION

The use of generative Al initiated a new age in the production of art across the art world. Once considered
a highly human characteristic, creativity can be emulated and even enhanced by artificial intelligence.
Neural network-based generative models including GANs, VAEs, and Transformed based models have been
found to create artworks, music, literary works, and even concept designs. The combination of artificial
intelligence and art gives new opportunities to those who create art and those who only enjoy it [1]. This
study examines how CS, psychology, and FA complement each other in light of generative Al. In the context
of computer science here it descends deeper into the nuts and bolts of how it becomes possible for a machine
to produce outputs that are aesthetically and semantically vivid [2]. Psychologically, it examines how human
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mind interprets machine creativity, relating to such questions as whether machine’s creation is genuine or
fake, or how people feel about it, or whether machines are capable of co-creation with people [3]. From an
aesthetics perspective, the research focuses on how conventional art and digital art integrate with the help
of artificial intelligence. As our main focus within this line of inquiry, this research seeks to evaluate how
generative Al is redesigning creativity. It addresses key questions: Can machines truly be creative? How
does Al impact the role of the artist? What are the ethical and philosophical implications of machine-
generated art? Therefore, the approach of this research does not only discuss with the Al about its
technological perspectives, but it also considers the cultural/psychological one. However, as time goes,
generative Al will continue further as one of the most imperative tools in art creation. This research will aim
at contributing towards revealing this evolution’s meaning and the purpose it serves in the dialogue
considering the art and science as well as the approach towards human consciousness.

Il. RELATED WORKS

Emerging and developing areas of generative Al have been observed not only in architecture, arts, Design,
and music. The combination of artificial intelligence in the creative field has prompted new creations where
Al is used in designing arts, in the design itself, as well as helping in learning processes. This section covers
major papers that have discussed the use of generative Al in creativity in architecture, the visual arts, music,
and design.

Generative Al in Architecture and Design

In the field of architecture, generative Al brings change to initial design stages of building and construction.
The use of Multimodal generative Al and blockchain technologies in architectural design: a study done by
Fitriawijaya and Jeng (2024), helps in the improvement of generative design during architecture design.
They posit that mimicking generative models that are backed up by data underpinned by blockchain’s
features of decentralised and transparent design can lead to more innovative and efficient design [16]. It has
given rise to the design solutions that are more fluid and innovative, especially where generative design is
concerned.

Similarly, Emad et al. (2025) presents an instant outlook related to the use of generative Al in the context
of the construction of tall buildings and the possibilities offered by the technology in building structures
optimized for sustainability. In their work, they demonstrate the capacity for the introduction of the Al in
the architectural practices where the software will create aesthetic architectural figures and/or designs as
well as the constructive ones or even debate about the construction of the still higher rises [15].

Al in Visual Arts

The use of generative Al in art has advanced nay of the visual arts and has led to some astonishing novelty
in the use of arts. In the current study, Gil-Ruiz and Dominguez-Lloria (2025) propose an investigation of
Pairing Generative Al with creativity in the Visual Arts. Their work shows that Al can contribute in
providing ideas, and new ways for artists to think about their work. Cohen and Massri assert that Al, while
capable of creating artwork that can visually appeal to people, is not without its drawbacks when it comes
to issues such as authorship, originality, and the purpose of creative output[19].

Furthermore, Jin and Choi (2025) discuss applicability of context Al in neoplasticism — the movement that
focused on abstraction of geometry. They look into how Al can create works of art that align with this style
and adds in some features that cannot be incorporated in conventional mediums. They also state that one of
the advantages of Al is that the use of technology can extend horizons of the classical art movements [23].

Generative Al in Music

There are many researches focusing on how Al is used in music creation and teaching. Jin and Choi (2025)
extended their study in the creative role of Al in the perceptive and compositional view within neoplasticism
of music. Their work also shows that Al can be of help to musicians in putting down pieces of music that
incorporate both structure and theory in a manner informed by artificial intelligence [23]. Likewise, Félix
Merchan Sanchez-Jara et al (2024) provides a comprehensive review and analysis of the issues and prospect
of incorporating artificial intelligence in music learning. Thus, they describe how Al can assist music
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teachers and mentors in composition, authentic performance evaluation, and as an acute learning tool for
students [22].

In addition, Kim (2025) explores the application of generative Al in creating immersive content, of which
music is an example. This is focused on how Al is capable of producing soundscapes that elicits emotions,
thereby improving the overall atmosphere [24]. Such is the case of this research that makes us realize that,
besides generating music, Al can enhance the user’s perceptive experience of music and sound.

Ethical and Legal Considerations

Furthermore, Forte (2025) offers a neuroaesthetic approach to generative Al in art, associating progressive
techniques in artificial intelligence to cognition and emotions regarding art. Gaffar and Albarashdi (2025)
equally examine the legal challenges in duties protection of Al-generated works particularly in terms of
copyright. Its work discusses the difficulty of attributing authorship to Al art and discussing the
consequences in the legal field of IP. Thus, as more and more Al tools start participating in creating art, the
questions of who owns it, and whether it is original, are rather ambiguous [18].

However, Forte (2025) proposes a neuroaesthetic approach to generative Al in art where he discusses
cognitive and emotional effects of artificial intelligence in art. His work shows that Al creations are capable
not only of subverting the concept of artistry but also of creating neuroaesthetic responses that correlate with
those elicited by artworks [17].

Generative Al in Environmental Art

Al is also being used in environmental public art as mentioned by Li (2025) where she unveils the use of
generative Al in placing environmental art installations. The understanding presented here is that through
using algorithms, it is possible to produce art installations that are unique to the site and ability to change
accordingly in response to environmental stimuli, meaning, performance art can be used to best capture or
reflect the qualities of the location. Such kind of generative art fills the gap between science and technology
and such important sections of the world as art in public space and art in the context of urban environment
[25].

I11. METHODS AND MATERIALS

Data Collection and Preparation
To evaluate the capabilities of generative Al in the creation of artworks, we worked with a selection of
curated data from publicly accessed repositories. The datasets used are as follows:

e WikiArt Dataset: More than 80,000 artworks presented in different art styles (Impressionism,

Abstract, Realism, etc.).
e L AION-Aesthetics Dataset: Subset of high-aesthetic images adopted for training diffusive models
[4].

e MAESTRO Dataset: Suite of MIDI scores and piano renderings for generating music.

e Project Gutenberg Corpus: A collection of literary works for natural language creative generation.
Datasets were preprocessed to standard forms—images were resized to 256x256 pixels, MIDI files were
mapped to piano rolls, and texts were tokenized with subword units. The data were split into training (70%),
validation (15%), and testing (15%) sets to test algorithmic performance.

Selected Algorithms
We chose four generative Al algorithms commonly employed in artistic generation tasks:

1. Generative Adversarial Network (GAN)

GANSs are made up of two neural networks—the generator and the discriminator—and they are trained
together via adversarial learning. The generator generates data that mimics the actual dataset, while the
discriminator assesses whether the data is genuine or not [5]. The generator's aim is to deceive the
discriminator, and the discriminator's aim is to accurately label real versus generated data. This process
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creates highly realistic outputs after a while. In artistic applications, GANs have been applied to create
paintings, fashion design, and style variations of already existing artworks [6].

“Initialize generator G and
discriminator D
For number of training iterations:
Sample real data x and noise z
Generate fake data G(z2)
Train D using real data (label=1) and
fake data G(z) (label=0)
Train G to maximize D’s error on
G(2)
Update parameters of G and D”

2. Variational Autoencoder (VAE)

VAEs are probabilistic generative models that represent input data in a latent space and decode back to the
original data distribution from there. The encoder learns a probability distribution over latent variables, and
the decoder reconstructs data. VAESs are particularly suited for style transfer, abstract design generation, and
generating variations of artistic inputs [7]. They provide smooth interpolation in the latent space, which is
articularly helpful for creativity-driven tasks.

“Input data x

Encode x to latent variables (pn, )
Sample latent vector z ~ N(p, )
Decode z to reconstruct data x'
Compute loss = reconstruction_loss +
KL_divergence

Update encoder and decoder to
minimize loss”

3. Transformer-Based Language Model (GPT-like)

Self-attention-based transformer models are very proficient in text creation tasks. The GPT-like models can
write stories, poetry, and conversation that are near-human in creativeness. It learns long-term dependencies
and contextual meaning via the multi-head attention layers [8]. When applied to an artistic setting, these
models assist in creating literature and can also facilitate co-writing with humans.

“Input: Prompt text tokens
Embed tokens into vectors
For each transformer layer:
Apply multi-head self-attention
Apply position-wise feedforward
network
Apply normalization and residual
connections
Output final logits for next token
prediction
Sample token using softmax over
logits
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Repeat for desired length”

4. Diffusion Models

Diffusion models produce data by reversing a step-by-step noising process. First, noise is introduced in steps
into the data, and the model learns to reverse step-by-step this process to generate high-quality images.
Diffusion models like DALL-E 2 and Stable Diffusion are employed for generating artwork images from
text inputs [9]. They surpass GANSs in producing high-resolution, diverse, and coherent outputs.

Start with random noise image x_T
Fort=Tto 1:

Predict noise ¢_t from x_t using
model

Estimate x_{t-1} from x_tand € t
Return final image x_0 as output

Table 1: Algorithm Comparison

Algorithm Domain Strengths Limitations Output Type
Used
GAN Visual Art Sharp images, style Training Images
transfer instability, mode
collapse
VAE Visual & Smooth latent space, Blurry outputs | Images, Sounds
Music generative control
Transformer Text Coherent, long-form May hallucinate Text
(GPT) Generation generation facts
Diffusion Visual Art High-res, detailed High compute Images
Model outputs cost

IV. EXPERIMENTS

The goal of this research is to investigate the effectiveness and creativity of generative Al models in
generating artistic outputs in different fields, such as visual arts, music, and text generation. To do this, we
used four different generative Al algorithms—GANSs, VAEs, Transformer-based models, and Diffusion
models—and tested them on datasets representing images, music, and text [10]. The experiments were
performed across different performance metrics, followed by qualitative assessments from both human
assessors and algorithmic performance metrics.



487

Metall. Mater. Eng. Vol 31 (5) 2025 p. 482-492

Al-Art Creative Process

Input Images
(datasat)

Pre-curaton

—

Generaled
r—
Images

et Al-ArtwOrk

Post-curaton

Tweaking

Artist role

Figure 1: “A block diagram showing the artist's role using the Al generative mode”

Experiment Setup

Datasets

e Images: WikiArt (more than 80,000 works in styles such as Abstract, Impressionism, etc.)
e Music: MAESTRO dataset (MIDI recordings of classical piano performances)
e Text: Project Gutenberg Corpus (more than 100,000 free literature)

Metrics

To assess the generative quality, we employed the following metrics:
e Inception Score (IS): Quantifies the quality and diversity of the generated images.

e Fréchet Inception Distance (FID): Quantifies the distance between real images and generated

images based on feature distributions.
e BLEU Score: Evaluates the quality of text generation through n-gram precision.

e Human Evaluation: 30 people graded the works generated on creativity and originality using a

scale from 1 to 10.

Implementation Environment

All models were run on Python libraries, such as TensorFlow, PyTorch, and HuggingFace. Training was
done on an NVIDIA RTX 4090 GPU with a batch size of 32, latent dimensions of 100 for GAN/VAE, and

a learning rate of 0.0002 for GANs and VAEs, 5e-5 for Transformers [11].

Results

Image Generation Performance

The GAN and Diffusion models were mostly tested on image creation tasks. The training process of GANs
needed extensive tuning since the discriminator and generator got updated in alternately alternating steps.

The Diffusion model, however, had better outputs with smoother transitions and finer details [12].

Table 1: Image Generation Performance Comparison

Model Inception Score (IS) FID Score Human Evaluation (Creativity:
1-10)
GAN 7.2 45.6 8.0
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VAE 5.8 52.3 6.5

Diffusion 9.1 35.2 9.5

e GAN: The GAN model worked reasonably well, registering an IS of 7.2 and an FID score of 45.6.
Although the model delivered innovative outcomes, the images were not always clear-cut,
particularly where more sophisticated artistic trends were involved.

e VAE: The VAE was slightly worse in both IS (5.8) and FID (52.3). They were more abstract in
nature and lacking definition, failing many times to capture details as opposed to the GAN and
Diffusion models.

e Diffusion: The Diffusion model performed better than GANs and VAEs. With an IS of 9.1 and an

FID score of 35.2, it produced images with better clarity and diversity. Moreover, human raters
scored the creativity of its images very high (9.5), suggesting that the model's capacity to create
detailed and engaging artworks was better than the other models [13].

The Intersection of Compuler Science and Engneering n Robolics

Figure 2: “The Intersection Of Computer Science And Visual Creativity”

Music Generation Performance

The VAE and Transformer models were tested on music generation tasks with the MAESTRO dataset. The
VAE generated music that was fluid, if a little repetitive, in structure. The Transformer model, which is
renowned for its long-range attention mechanisms, generated more sophisticated and subtle compositions.

Table 2: Music Generation Performance Comparison

Model BLEU Score Human Evaluation Average Length of Composition
(Creativity: 1-10) (seconds)

VAE 0.45 7.2 120

Transformer 0.72 9.0 140

e VAE: The VAE model scored a BLEU score of 0.45, which indicates its capacity to produce
relatively coherent musical pieces but with a lack of intricate structure and diversity found in human-
created music. Human judges rated its creativity as 7.2 out of 10 [14].

e Transformer: The Transformer model generated more interesting and creative musical pieces.

With a BLEU of 0.72 and a human creativity score of 9.0, it showcased greater capability to create
diverse musical pieces. The pieces were also marginally longer (140 seconds on average), reflecting
the model's capacity for producing more intricate structures.
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Text Generation Performance
GPT-like Transformer model was employed for text generation tasks such as story composition, poetry, and
dialog generation. BLEU scores and human judgment of creativity were utilized in evaluating the model.

Table 3: Text Generation Performance Comparison

Model BLEU Score Human Evaluation (Creativity: Average Length
1-10) (Words)
Transformer 0.72 9.0 150

e Transformer: The Transformer model performed exceptionally well in producing coherent and
creative text. With a BLEU score of 0.72, it was able to generate text that was very close to human
creativity. The word count per piece averaged about 150, with participants giving its creativity a
score of 9.0, affirming its success in producing interesting and original stories [27].
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Figure 3: “Art, Creativity, and the Potential of Artificial Intelligence”

Comparison to Related Work
When comparing our findings to the literature in the area of generative art, some trends can be found:

e Image Generation: Our Diffusion and GAN results are in line with recent Al-generated art works.
For instance, Karras et al. (2019) achieved high-quality image generation using GANS, but our
Diffusion model produced better image diversity and sharpness, closely matching the performance
of recent diffusion-based models such as DALL-E 2 [28].

e Music Generation: In music, Transformer models such as MusicTransformer (Huang et al., 2018)
have been successful in generating intricate music pieces. BLEU score 0.72 of our Transformer
model is commensurate with such models but can be optimized further in coherence of melody and
emotional depth.

e Text Generation: Our Transformer model's BLEU score of 0.72 is similar to recent publications
on large language models such as GPT-3 (Brown et al., 2020), which obtained equivalent
performance on the task of text generation [29]. Yet, our model is trained explicitly for creative
writing, and the fact that our model achieves excellent performance on human evaluation (creativity:
9.0) shows that fine-tuning language models for artistic tasks may lead to even better performance
on artistic writing.

Additional Tables and Results
Table 4: Comparison with Recent Work in Image Generation

Model Inception Score FID Score Reference
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Our GAN 7.2 45.6 This Study
Our Diffusion 9.1 35.2 This Study
StyleGAN2 8.1 38.1 Karras et al., 2020
BigGAN 8.5 40.3 Brock et al., 2019

Table 5: Comparison with Recent Work in Text Generation

Model BLEU Score Creativity Score Reference
Our Transformer 0.72 9.0 This Study

GPT-3 0.75 8.5 Brown et al., 2020

CTRL 0.68 8.2 Keskar et al., 2019

The findings of this experiment illustrate the great potential of generative Al in delivering creative products
in different artistic fields. The Diffusion model, however, exhibited exceptional performance in visual art,
surpassing both GANs and VAEs in algorithmic and human ratings. In text and music generation,
Transformer-based models were found to be significantly effective, generating creative products that not
only exhibited technical competence but were also of interest to human raters [30]. These results affirm that
generative Al can play a major role in artistic production, defying conventional definitions of creativity
while opening up new possibilities for artistic exploration.
More experiments are required to better fine-tune these models, particularly emotional nuance in music and
tuning for wider ranges of art styles. The research suggests that artificial intelligence-driven art creation is
a viable area, and with it, the future might produce art practices in all the creative fields.

Jisgram: Approaches t

Fant e it

Figure 4: “Exploring Multiverses: Generative Al and Neuroaesthetic Perspectives”

V. CONCLUSION
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Altogether, this study has enumerated and discussed the possibilities of generative Al in artistic creation
with the subject’s significance in architecture, visual arts, music, and design among other fields. By
reviewing new Al models in this line of work, this paper has also demonstrated how generative Al can work
in tandem with creativity to create creative, versatile, and appealing artworks. It is especially noteworthy
for benefiting architecture in the early stages of the design as evidenced by generative designs, where Al
can help in finding the most efficient and sustainable solutions. In the field of the visual arts, Al has been
found to have a crucial role by creating novel possibilities for artists; however, creating certain doubts
regarding to authorship and authenticity. The time spent on delineating the application of Al in music
composition shows how this domain can expand the torsion of creative imposition in music and
performance. However, this research also wants to reveal the problems concerning Al-generated works,
mainly focusing on the aspects of ethical and legal issues. The important issues regarding copyrights,
originality and contribution of man in the development of content will continue to be issues of relevance in
this field. Nevertheless, what can be observed is that Al will continue to be an important factor that shapes
the direction of art. Future trends will only enable Al to become part of the process of creative practices and
create new opportunities to expand the boundaries. Finally, this paper shows that generative Al has huge
implications for the future of art and design but at the same time it is necessary to discuss its ethical and
legal aspects.
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