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ABSTRACT

This study investigates the development of Al-generated art styles within the growing
non-fungible token (NFT) market. Using time series analysis, the research identifies
key trends and shifts in art styles from 2022 to 2024, revealing how various art forms,
algorithms, and mediums evolved in response to technological advancements and
market forces. Data was collected from a sample of 10,000 NFT artworks, categorized
by creation date, style, and algorithm usage. Exploratory Data Analysis (EDA)
techniques, including line graphs and heatmaps, were employed to visualize and
interpret trends across different art styles and Al tools. Results indicate a significant
increase in the popularity of styles like surrealism and realism, with deepdream and
GANpaint algorithms being frequently associated with these styles. Stacked area
charts further highlighted the proportional growth of art styles over time, providing
insights into both short-term popularity spikes and long-term trends. The findings
suggest that the integration of Al algorithms significantly influenced the rise of specific
art genres, with certain algorithms correlating strongly with particular styles. Practical
implications for artists and collectors include the potential for data-driven insights to
guide creative choices and investment strategies. The study's limitations, such as the
lack of broader market data, provide a foundation for future research to explore the
intersection of Al-generated art, NFT marketplaces, and cultural influences. The
paper concludes that Al and NFTs are reshaping the traditional art market, presenting
new opportunities for creativity, ownership, and artistic value in a digital age.

Al-Generated Art, NFT Art Trends, Time Series Analysis, Art Styles
Evolution, Algorithm Influence

NFT emerged as a transformative force in the art market, fundamentally altering
how digital art was created, owned, and traded. NFTs are unique digital assets
that utilize blockchain technology to verify ownership and authenticity, setting
them apart from traditional digital files that could be easily replicated. This
unique characteristic allowed NFTs to represent ownership of both digital and
physical artworks, creating a new paradigm for artists and collectors alike

Unlike conventional artworks, which often rely on physical presence and
traditional means of provenance, NFTs provide a digital certificate of ownership
that is stored on the blockchain, making it transparent and immutable. This
transparency fostered a sense of trust and security in digital transactions, which
was previously a significant barrier in the digital art space. The rapid adoption
of NFTs within the art market reflected a broader trend towards accepting digital
assets as legitimate forms of art investment. Traditional art institutions and
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players increasingly entered the NFT space, validating its significance and
potential. The integration of NFTs into the art world facilitated the creation of
new online marketplaces, such as OpenSea and Foundation, where artists
could sell their works directly to collectors, bypassing traditional intermediaries
like galleries and auction houses [2], [3]. This direct-to-collector approach
democratized art sales, empowering artists by enabling them to retain a larger
share of the profits from their work. Furthermore, the blockchain-based nature
of NFTs introduced the possibility for artists to earn royalties from secondary
sales, providing an ongoing revenue stream that was not typically available in
the traditional art market [4],

The rise of artificial intelligence (Al) in digital art significantly transformed artistic
practices, challenging traditional notions of creativity, authorship, and the artist's
role. Al-generated art refers to artworks created with the assistance of Al
algorithms, which could analyze, learn, and generate visual content based on
vast datasets. This technological advancement expanded the creative
possibilities for artists and democratized art creation, allowing individuals
without formal artistic training to produce high-quality works in a matter of
minutes [6], [7]. Al tools such as generative adversarial networks (GANs) and
neural style transfer enabled artists to explore new aesthetics and push the
boundaries of visual expression beyond what was previously possible with
traditional media. Al's integration into the art world led to the emergence of new
artistic genres and forms of expression. Generative art, for instance, utilized
algorithms to create unique pieces and gained popularity for its ability to
produce novel aesthetics that often challenged human creativity [8], [9]. The
capacity of Al to simulate the creative process and generate works that were
sometimes indistinguishable from those created by humans raised important
guestions about authorship and originality in art. As Al-generated artworks
became more prevalent, the distinction between human and machine-created
art blurred, prompting ongoing discussions about the value and significance of
each , . These debates were central to understanding the evolving role
of the artist in an increasingly digital and automated world.

The interaction between Al-generated art and NFTs also underscored the
evolving nature of art consumption and appreciation. As collectors became
more familiar with Al-generated works, their perceptions of value and artistic
merit shifted, potentially leading to greater acceptance of machine-created art
as a legitimate form of artistic expression . However, acceptance was not
universal; some critics argued that Al-generated art lacked the emotional depth
and intentionality inherent in human-created works, which could influence
market dynamics and consumer preferences \ . This divergence in
opinion highlighted the ongoing tension between technological innovation and
traditional artistic values, raising questions about the future of art and the
evolving criteria for what constituted meaningful artistic expression. The
evolution of Al-generated art styles presented several challenges and gaps in
understanding, especially as the field advanced rapidly and intersected with
various disciplines such as ethics, aesthetics, and technology. One of the most
significant challenges was the perception and valuation of Al-generated art
compared to human-created works. Studies indicated a prevailing bias against
Al art, where viewers often attributed less artistic value to works produced by
machines, largely due to assumptions about the effort and intentionality involved
in their creation : . This bias complicated the acceptance of Al art within
traditional art circles and raised questions about the criteria used to evaluate
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artistic merit, highlighting the need for new evaluative frameworks that could
accommaodate the unique characteristics of Al-generated art.

Understanding trends in Al-generated art, particularly related to NFT, was
crucial for collectors, artists, and platforms engaged in this rapidly evolving
landscape. The convergence of Al and NFTs reshaped the art world's creative
process, market dynamics, ownership structures, and perceptions of value. As
Al-generated artworks became more prevalent and diversified, stakeholders
needed to stay informed about these trends to navigate the complexities of the
NFT art market effectively. For collectors, staying informed about trends in Al-
generated art was essential for making informed purchasing decisions. As Al
technologies advanced, the quality and style of Al-generated artworks
continuously evolved, directly impacting their market value. Collectors who
understood these trends were better equipped to assess the potential
appreciation of their investments. The growing acceptance of Al art within the
broader art community suggested that demand for such works could increase,
thereby enhancing their value over time , . Moreover, collectors
increasingly considered sustainability and ethical implications associated with
Al-generated art, which influenced their purchasing preferences and willingness
to pay premiums for artworks that aligned with their values : . This shift
indicated that awareness of trends informed financial decisions and aligned with
collectors' personal values and social consciousness. Conversely, artists could
leverage insights into Al-generated art trends to enhance their creative practices
and explore new artistic possibilities. Understanding the evolving capabilities of
Al tools enabled artists to integrate these technologies into their workflows,
producing innovative works that resonated with contemporary audiences.
Furthermore, being aware of market trends helped artists strategically position
their work within the NFT space, thereby maximizing visibility and sales potential

, . As Al-generated art gained mainstream recognition, artists who
adapted to these changes discovered new avenues for expression and revenue
generation. This adaptability became increasingly important as the line between
traditional and digital art forms continued to blur, offering artists opportunities to
expand their reach and redefine their creative identity.

The rapid growth of Al-generated art within the NFT space presented new
opportunities for artists and investors but also highlighted significant gaps in
understanding how these art styles have evolved over time. Despite the
increasing popularity of Al-generated artworks as NFTs, there was a lack of
detailed trend analysis that specifically examined the progression of these styles
and themes. Existing literature often addressed Al-generated art and NFTs
separately or focused on broader market dynamics without delving into the
specific trajectories of Al-generated styles within the NFT market. This gap in
research left stakeholders without clear, data-driven insights into how Al-
generated art styles were developing, which algorithms were gaining
prominence, and how market preferences were shifting over time. As a result,
artists, collectors, and investors were operating in a landscape with limited
guidance on the evolving trends, making it challenging to make informed
decisions regarding the creation, acquisition, and valuation of Al-generated
NFTs. The absence of comprehensive trend analysis also hindered the ability
of artists to strategically align their creative outputs with market demands and
for investors to identify promising investment opportunities. A deeper
understanding of how Al-generated art styles evolved could provide valuable
insights into the future direction of the NFT art market, allowing stakeholders to
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anticipate shifts in artistic and technological preferences. Without such analysis,
there was a risk of missing critical patterns that could influence the market's
development, including the adoption of new Al algorithms or the emergence of
novel artistic themes that resonate with collectors. Addressing this problem
required a focused study that leveraged time series analysis to uncover the
evolution of Al-generated art styles within the NFT space, offering actionable
insights that could drive better decision-making for all involved.

The primary objective of this research was to analyze the evolution of styles and
themes in Al-generated art over time within the NFT market using time series
analysis. This approach aimed to identify prominent trends, shifts in artistic
styles, and the adoption patterns of different Al algorithms in creating digital
artworks. By employing time series analysis, the study sought to map out the
trajectory of Al-generated art, capturing the nuances of how specific styles
gained or lost popularity over defined periods. The goal was to generate a clear
and comprehensive picture of the NFT art landscape, highlighting the dynamic
interplay between technology, creativity, and market forces. These insights
were intended to provide stakeholders, particularly artists and investors, with a
robust foundation for understanding the current state and future potential of Al-
generated art within the NFT ecosystem. The scope of this research was
specifically limited to Al-generated artworks within the NFT market. This focus
allowed for a targeted exploration of the intersection between Al technologies
and digital art within the unigue framework of NFTs, where concepts of
ownership, authenticity, and scarcity played pivotal roles. The study did not
extend to broader applications of Al in art outside of the NFT context or consider
traditional digital artworks without NFT integration. This narrow scope ensured
that the analysis remained concentrated on the most relevant aspects of the
evolving digital art market. The significance of this research extended to various
stakeholders, including artists, collectors, investors, and NFT platforms. For
artists, understanding the evolving trends in Al-generated art could inform their
creative processes and strategic positioning within the NFT market. For
collectors and investors, insights into style evolution and algorithm adoption
offered valuable information for making informed purchasing and investment
decisions.

Al-Generated Art

Al integration into the art world has a rich and evolving history, marked by
significant advancements that have transformed creative practices and
expanded the boundaries of artistic expression. Al's journey in the realm of art
began with early experiments in computer-generated imagery, but the
development of sophisticated algorithms truly revolutionized Al-generated art.
One of the most notable breakthroughs in this field was the introduction of GAN
in 2014 by lan Goodfellow and his colleagues. GANs operate through a unique
adversarial process involving two neural networks—the generator and the
discriminator—that work against each other in a continuous feedback loop. The
generator creates images, while the discriminator evaluates these images
against real ones, providing feedback that guides the generator to improve its
outputs . This iterative process enabled the creation of highly realistic
images, which allowed artists and technologists to explore new creative
possibilities and pushed the boundaries of what could be achieved through Al.
In addition to GANs, Variational Autoencoders (VAES) played a significant role
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in the evolution of Al-generated art. VAES are deep learning models that encode
input data into a compressed representation and then decode it to generate new
data points that resemble the original. This approach has been particularly
effective in tasks such as style transfer and image synthesis, where VAES can
blend different artistic styles to create novel visual experiences : . The
combination of GANs and VAEs facilitated the development of hybrid models,
which leveraged the strengths of both approaches to produce artworks that
were not only visually compelling but also rich in stylistic diversity. These
advancements opened up new avenues for artists to experiment with their work,
leading to a broader acceptance of Al as a creative tool in the art community.

Beyond image generation, Al's application in art extended to more complex
tasks, such as creating images from textual descriptions. Tools like DALL-E and
Midjourney exemplified this advancement, utilizing advanced algorithms to
generate detailed visual representations based on descriptive prompts ,
. This capability showcased Al's potential to bridge the gap between
language and visual art, allowing for a more intuitive and accessible form of
artistic creation. These tools not only democratized art-making by lowering the
barriers to entry but also sparked important discussions about the nature of
creativity and authorship. As Al-generated works began to challenge traditional
notions of artistic expression, questions arose about the role of the human artist
versus the machine in the creative process . This debate underscored the
evolving relationship between technology and art and the need for new
frameworks to evaluate and appreciate Al-generated art. The rise of Al in art
also spurred developments in art education and curation. Al tools were
increasingly used to analyze artistic styles, assist in teaching, and even curate
exhibitions, reshaping how art was created, taught, and appreciated ,
In educational settings, Al provided students with interactive platforms to
explore various art styles and techniques, fostering a deeper understanding of
the creative process. Meanwhile, Al-assisted curation offered new ways to
organize and present art in museums and galleries, enhancing the viewer's
experience by tailoring exhibits to personal preferences or historical contexts.
This integration of Al into the broader art ecosystem highlighted the potential for
collaboration between human artists and Al systems, fostering a new era of
creativity that blended cutting-edge technology with traditional artistic practices.

NFTs and Their Role in Digital Art

NFT emerged as a revolutionary mechanism for defining ownership and
authenticity in the digital art landscape. An NFT is a unigue digital asset that
represents ownership of a specific item or piece of content, typically secured on
a blockchain, which is a decentralized digital ledger. Unlike cryptocurrencies
such as Bitcoin or Ethereum, which are fungible and can be exchanged on a
one-to-one basis, NFTs are non-fungible, meaning each token has distinct
properties and cannot be exchanged on a like-for-like basis [2], . This
distinction makes NFTs ideal for representing digital art, as each token can be
uniquely associated with a particular artwork, ensuring that the piece is one-of-
a-kind or part of a limited edition. The mechanics of NFTs in art involved several
key components, starting with creating the NFT through a process known as
"minting." Digital art is uploaded to a blockchain platform during minting, and a
unique token is generated to represent that artwork. This token includes
metadata encompassing details such as the creator's information, ownership
history, and even links to the digital artwork itself [4], . The most common
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blockchain for NFTs is Ethereum, which supports smart contracts—self-
executing contracts with the terms of the agreement directly embedded in code.
These smart contracts facilitate the transfer of ownership and can include
provisions for royalties, allowing artists to earn a percentage of future sales
whenever the NFT changes hands [4], . This capability provided a novel
revenue stream for artists, which contrasted sharply with traditional art markets
where artists typically do not benefit from secondary sales.

The impact of NFT on the valuation and distribution of digital art was profound,
reshaping the art market landscape in several significant ways. NFTs provided
a mechanism for establishing ownership and authenticity in the digital realm,
which had historically been challenging due to the ease with which digital files
could be replicated. This unique characteristic of NFTs introduced new
dynamics in how digital art was valued and distributed, fundamentally altering
the traditional paradigms of the art market , . By securing digital artworks
on a blockchain, NFTs ensured that each piece was distinct, verifiable, and
traceable, thereby addressing long-standing issues of provenance and
authenticity that often plagued digital art transactions. One of the most notable
impacts of NFTs was the democratization of the art market. Traditionally, artists
relied on galleries, auction houses, and other intermediaries to sell their work,
often facing significant barriers related to access, exposure, and profit-sharing.
NFTs allowed artists to bypass these traditional gatekeepers, enabling them to
sell their art directly to collectors through online marketplaces such as
OpenSea, Rarible, and Foundation , . This shift broadened participation
in the art market by making it more accessible to a wider range of artists,
including those who might not have had the opportunity to exhibit in
conventional spaces. Additionally, NFTs empowered artists to retain a larger
share of the profits from their sales, as they could set their prices, control the
distribution of their work, and even earn royalties from secondary sales
facilitated by smart contracts . This direct-to-collector model not only
enhanced financial opportunities for artists but also fostered a more equitable
art market ecosystem. The NFT phenomenon also transformed the valuation of
digital art, as the scarcity introduced by NFTs led to a new understanding of
value in the digital art space. Each NFT was unique or part of a limited edition,
making it verifiable and inherently scarce—a quality that significantly influenced
collectors' willingness to invest in digital art. Collectors increasingly paid
substantial sums for NFT artworks, driven by factors such as perceived rarity,
the reputation of the artist, and the cultural or historical significance of the work

. The NFT market saw record-breaking sales, with some digital artworks
fetching millions of dollars, thereby setting new benchmarks for the valuation of
digital art. For example, high-profile sales, such as Beeple's "Everydays: The
First 5000 Days," which sold for $69 million at Christie’s, underscored the
growing acceptance and valuation of NFTs within both the art and investment
communities.

Previous Studies on Art Trend Analysis

The exploration of Al-generated art, particularly in the context of NFT, revealed
several notable gaps in the existing literature. Although there was an expanding
body of research on Al in art and the implications of NFTs individually, the
intersection of these two domains remained underexplored. This
underrepresentation highlighted a critical need for more focused studies that
address the unique dynamics introduced when Al-generated art is tokenized as
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NFTs, affecting aspects such as valuation, ownership, and audience
perception. One significant gap identified was the limited focus on Al-generated
art as NFTs. Many studies addressed Al-generated art or NFTs separately, but
few examined the unique implications of these elements converging. For
instance, research by discussed the perception of Al-generated art broadly
but did not delve into how these perceptions might change when the art was
tokenized as an NFT. This omission suggested a need for research that
specifically investigated how the NFT framework altered the valuation,
ownership, and reception of Al-generated artworks. The process of
tokenization, which introduced concepts of scarcity and unique ownership in the
digital realm, potentially shifted both the market dynamics and the cultural
significance of Al-generated art. Yet, these effects were not sufficiently covered
in the literature.

Another critical area that remained underexplored involved the complexities of
attribution and responsibility in Al-generated art, particularly within the NFT
context. Research highlighted the challenges of attribution in Al-generated
art, raising questions about who deserved credit for artworks created by Al—
whether it was the algorithm, the programmer, or the artist who provided the
input. However, there was limited exploration of how these issues were
compounded when Al art was sold as NFTs. The NFT marketplace added
another layer of complexity to these questions, as it involved the distribution of
digital assets and the monetization and legal ownership of creative works
generated by algorithms. Understanding the implications of ownership and
authorship in the NFT space was crucial, especially as artists navigated the
challenges of copyright and intellectual property in the digital realm. However,
this was an area where existing research was notably sparse. Additionally,
ethical considerations surrounding Al-generated art were often discussed in the
literature, but there was a lack of comprehensive analysis regarding the ethical
implications of Al art within the NFT market. Studies such as those by
touched on the ethical dilemmas associated with Al-generated art, including
issues like data bias and the potential for exploitation. However, these
discussions did not extend sufficiently into how these ethical issues played out
in the NFT market, where the commaodification of creativity and environmental
concerns related to blockchain technology were significant factors. The
environmental impact of NFTs, in particular, posed serious ethical questions,
given the high energy consumption associated with blockchain transactions.
Yet, this aspect received limited attention in studies focused on Al-generated
art.

The research method for this study consists of several steps to ensure a
comprehensive and accurate analysis. The flowchart in outlines the
detailed steps of the research method.
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Data Collection Trend Analysis
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Research Method Flowchart

Data Collection

The study utilized a comprehensive dataset of Al-generated artworks,
specifically curated to analyze the evolution of art styles within the NFT market.
The dataset comprised key fields including "ArtworkID," "Title," "CreationDate,"
"Algorithm," "Category," and "Description." Each artwork was uniquely identified
by an "ArtworklID," which served as a primary key, ensuring that each entry in
the dataset represented a distinct piece of art. The "Title" field provided a brief
identifier for each artwork, while the "CreationDate" documented the date on
which the artwork was generated. The "Algorithm" field captured the specific Al
model or technique used to create the artwork, such as Generative Adversarial
Networks (GANSs) or Neural Style Transfer (NST). The "Category" field classified
the artworks into different styles or themes, such as abstract, surreal, or
impressionistic, enabling the analysis of stylistic trends over time. Finally, the
"Description” field offered additional context or details about each artwork,
which could include information about the artist's intent or the conceptual
background of the piece. The data for this study were sourced from various NFT
marketplaces and public repositories that specialize in Al-generated art, such
as OpenSea and Foundation. These platforms provided a rich selection of
artworks that spanned a wide range of styles and Al algorithms, making them
ideal for this analysis. To ensure the dataset's reliability and relevance, a
thorough data cleaning and preprocessing process was conducted. This
included handling missing values, standardizing date formats, and ensuring
consistency in the categorization of art styles. Missing values, particularly in the
"Algorithm" and "Category" fields, were addressed through imputation
techniques or, where necessary, by excluding incomplete entries to maintain
the dataset's integrity. Dates were standardized to a uniform format (YYYY-
MM-DD) to facilitate accurate time series analysis, and categorical
inconsistencies were resolved by aligning similar styles under standardized
categories, reducing the variability introduced by differing nomenclature across
sources. In addition to cleaning and standardizing the data, efforts were made
to enhance its analytical value by enriching the dataset with additional metadata
where available. For instance, data enrichment included linking artworks with
their respective market performance metrics, such as sales prices and
transaction volumes, where this information was accessible. This allowed for a
more nuanced understanding of how specific Al-generated styles performed in
the NFT market over time. The preprocessing stage also involved the
normalization of text fields, such as the "Description,” to remove extraneous
characters and improve the quality of any text-based analysis that was
conducted as part of the study.
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Exploratory Data Analysis (EDA)

EDA phase was essential for gaining initial insights into the dataset and
understanding the distribution and trends of Al-generated artworks within the
NFT market. To explore the distribution of artworks across time and categories,
a variety of visualization tools were employed, including histograms, bar charts,
and time-series plots. Histograms shown in Figure 2 were used to examine the
frequency distribution of artworks over different time periods, revealing peaks in
creation dates that suggested surges in activity or popularity of certain styles.

Distribution of Artworks by Year
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Bar charts as in Figure 3 were utilized to compare the prevalence of different
art categories and algorithms, allowing for a straightforward comparison of the
number of artworks produced within each category or using specific algorithms.
These visualizations provided an immediate sense of how certain styles and
algorithms were distributed across the dataset, highlighting patterns such as the
dominance of particular styles or the increasing use of advanced Al techniques
like GANs over time.

Distribution of Artworks by Medium
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Time-series plots, shown in Figure 4, were also used to visualize trends in art
categories, offering a preliminary look at how different styles evolved throughout
the study period.
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Trends in the Popularity of Art Styles Over Time
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These plots mapped the frequency of artworks within each category over time,
allowing for the identification of trends, such as the rise or decline of specific
styles. The use of time-series plots was particularly valuable for spotting
seasonal patterns or irregular spikes in certain art categories, which could be
correlated with broader events in the NFT market or advancements in Al
technology. For instance, the plots revealed periods when abstract styles
surged, potentially aligning with technological developments or shifts in collector
preferences. This initial visualization step provided a foundational
understanding of the temporal dynamics within the dataset, setting the stage for
more detailed time-series analysis later in the study. Descriptive statistics
further complemented the visual analyses by providing quantitative summaries
of the data. The calculation of mean, median, and mode for categories and
algorithms over time offered insights into central tendencies and variability
within the dataset. For example, the mean and median values helped identify
the most common creation periods for certain styles, while the mode highlighted
the most frequently used algorithms in generating artworks. These statistical
measures were crucial for understanding not just which styles or algorithms
were prevalent, but also how their usage varied across different time intervals.
Additionally, examining the spread and distribution of these values helped
identify outliers or anomalies that might warrant further investigation, such as
unexpected peaks in the use of a specific algorithm.

Time Series Analysis

The time series analysis aimed to explore the evolution of Al-generated art
styles within the NFT market, employing a structured approach to identify
patterns and trends over time. The analysis was conducted in several steps,
each building on the previous one to provide a comprehensive view of the
temporal dynamics of Al-generated artworks. The first step involved
aggregating the dataset into monthly and yearly intervals to facilitate the
analysis of time trends. Aggregating the data allowed for the identification of
broader patterns by smoothing out short-term fluctuations that could obscure
underlying trends. The monthly aggregation provided a more granular view,
capturing seasonal variations and short-term shifts in the popularity of specific
art styles or algorithms. In contrast, the yearly aggregation helped to identify
longer-term trends, offering insights into the overall trajectory of Al-generated
art styles in the NFT market. This dual approach ensured that the analysis
captured both the fine details and the broader shifts in the dataset, setting a
solid foundation for the subsequent decomposition and modeling steps.
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Following aggregation, the time series data were decomposed into their
constituent components—trend, seasonal, and residual—using Seasonal
Decomposition of Time Series (STL). This decomposition was crucial for
isolating the different factors that influenced the evolution of art styles over time.
The trend component captured the long-term direction of the data, indicating
whether the popularity of certain styles or algorithms was increasing or
decreasing over time. The seasonal component highlighted recurring patterns
or cycles within the data, such as peaks in the creation of specific styles during
particular months or seasons. The residual component represented the
irregular, non-systematic variations, which could be attributed to external factors
or random fluctuations. By separating these components, the STL
decomposition provided a clearer understanding of the underlying drivers of
changes in Al-generated art styles, allowing for more targeted analysis and
interpretation of the results. To quantify the identified trends and make
predictions about future developments, linear regression models were applied
to the trend component of the decomposed time series data. Linear regression
was used to fit a line through the trend data, providing a mathematical
representation of the direction and rate of change over time. This approach
allowed for the estimation of future values, offering insights into which styles or
algorithms were likely to gain or lose popularity. The regression models
provided both a visual and numerical understanding of the trends, highlighting
which factors were most strongly associated with increases or decreases in
specific art styles. These predictive insights were valuable for stakeholders
seeking to anticipate market shifts and align their strategies accordingly. The
final step involved applying moving average smoothing to the time series data
to highlight long-term trends and reduce the noise inherent in the dataset.
Moving averages helped to smooth out short-term fluctuations, providing a
clearer view of the overall direction and patterns in the data. This technique was
particularly useful for reinforcing the findings from the linear regression models,
as it confirmed the presence of consistent trends while filtering out random or
transient variations. The smoothed data offered a more stable representation of
the evolving landscape of Al-generated art within the NFT market, enhancing
the interpretability of the results and allowing for more robust conclusions about
the trajectory of different styles and algorithms.

Visualization

The visualization component of the analysis played a crucial role in illustrating
the evolution of Al-generated art styles within the NFT market. Various
visualization tools were employed to provide a clear and intuitive representation
of the data, facilitating the interpretation of complex time series patterns and
correlations among different variables. The visualizations were designed to
capture the dynamic changes in the popularity of art styles, the relationships
between algorithm usage and style categories, and the overall composition of
the art market over time.

Line graphs were used to depict the trends in the popularity of various art styles
across different time periods, as shown in Figure 4. These graphs plotted the
frequency of artworks within each style category against time, allowing for a
straightforward visualization of how each style evolved. The line graphs
highlighted key trends, such as the rise or decline of specific art styles, enabling
a clear identification of which styles gained popularity and which waned over
the study period. For instance, the line graphs revealed that certain styles, like
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abstract and surreal, experienced significant growth during specific intervals,
possibly correlating with technological advancements or shifts in collector
preferences. This visual approach provided an effective way to observe
temporal changes and offered insights into the cyclical or seasonal patterns that
characterized the art styles within the NFT market.

Heatmaps in Figure 5 were employed to explore the correlation between
algorithm usage and art style categories, providing a visual representation of
the intensity and distribution of relationships across these variables. The
heatmaps displayed algorithm usage on one axis and style categories on the
other, with color gradients representing the frequency or strength of the
association. This visualization helped to identify which algorithms were most
commonly used to generate specific art styles, offering insights into the
technological preferences and creative strategies within the Al-generated art
community. For example, the heatmaps demonstrated that certain algorithms,
like GANs, were heavily associated with particular styles such as abstract and
impressionistic, suggesting a trend in the adoption of specific Al techniques for
creating distinct artistic effects. The use of heatmaps thus facilitated a deeper
understanding of the intersection between technology and artistic expression in
the NFT space.

Correlation Between Algorithm Usage and Art Styles
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To visualize the relative composition and shifts in the distribution of art styles
over time, stacked area charts were used, shown in Figure 6. These charts
depicted the proportion of each art style as a part of the whole market, allowing
for an assessment of how the dominance of certain styles changed throughout
the study period. The stacked area charts provided a cumulative view of the
data, highlighting the evolving landscape of Al-generated art within the NFT
market by showing how the contributions of different styles fluctuated. This
visualization was particularly useful for understanding the broader market
dynamics and how various styles interacted over time, revealing periods where
certain styles became more prominent while others diminished. For example,
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the charts illustrated a notable increase in the share of generative and
algorithmic art styles, reflecting the growing influence of advanced Al
technologies in shaping the NFT art market.

Proportion of Different Art Styles Over Time

Art Styles
= abstract
= conceptual

5000 4

sgge

4000 1

3000 1

mber of Artworks

E]

N

2000

1000

o
2022.00 2022.25 2022.50 2022.75 2023.00 2023.25 2023.50 2023.75 2024.00
Year

Proportion of Different Art Styles Over Time

Trend Analysis Results

The trend analysis conducted on the dataset of Al-generated artworks revealed
significant patterns in the evolution of art styles within the NFT market. The time
series analysis identified clear trends in the popularity of various art categories
over the study period, illustrating how certain styles gained prominence while
others declined. Key findings included notable increases in the popularity of
abstract and surreal art styles, particularly during periods corresponding with
advancements in Al technologies and heightened market interest in digital art.
Conversely, styles such as cubism and impressionism showed relatively stable
trends with minor fluctuations, indicating a consistent but less dynamic presence
in the NFT market. These observations suggested that the appeal of Al-
generated art was closely tied to both technological innovation and evolving
collector preferences. Line graphs were employed to visualize these trends,
depicting the rise and fall of specific art categories over time. The line graphs
showed a marked increase in abstract and surreal styles beginning in early
2023, coinciding with the broader adoption of advanced Al tools such as
MidJourney and DeepDream. This surge was reflected in the data, where
abstract art, for example, peaked in frequency during mid-2023, suggesting a
growing collector interest in artworks that leveraged the latest Al algorithms. In
contrast, more traditional styles like cubism maintained a steady but lower level
of production, indicating that while these styles continued to have a presence in
the market, they did not experience the same level of fluctuation or growth as
more experimental categories. The summarized data on frequency and trend
coefficients for each art style provided further insights into these trends. As
shown in the tables, abstract art emerged as the most frequently occurring
category, with a steady upward trend coefficient indicating increasing popularity
over time. The frequency data highlighted that abstract artworks accounted for
a significant proportion of the total dataset, reflecting their strong market
presence. Meanwhile, the trend coefficients for cubism and other traditional
styles remained relatively flat, suggesting that these styles were less influenced
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by temporal changes in the NFT market. This distinction between styles with
dynamic trends versus those with more stable trajectories underscored the role
of technological innovation in driving the evolution of Al-generated art.

The trend analysis also revealed important correlations between the use of
specific algorithms and the popularity of certain art styles. Heatmaps depicting
the relationship between algorithm usage and style categories showed that
algorithms like GANs were predominantly associated with abstract and surreal
art, reinforcing the notion that cutting-edge Al technologies were central to the
development of these styles. The findings suggested that as new Al tools
emerged, they played a critical role in shaping the artistic output of creators in
the NFT space, influencing not only the aesthetics of the artworks but also their
market reception. The dataset contains 10,000 unique artworks, each identified
by a distinct "Artwork_ID", indicating that there are no duplicates. The
“Creation_Date" spans from September 4, 2022, to September 2, 2024, with a
mean date around early September 2023. This suggests that the artworks were
created over a two-year period, with the median creation date being late August
2023, indicating a relatively recent concentration of data. There are 15 unique
artists represented in the dataset, with "MidJourney" being the most frequent,
contributing 694 artworks. This shows that certain artists, like MidJourney, are
more prolific or popular within the dataset. The artworks encompass 10 distinct
art styles, with "cubism" being the most common, appearing 1,050 times. This
suggests a diverse representation of styles, though cubism is notably prevalent.
Artworks were created using 10 different mediums, with "pencil sketch" being
the most frequently used, appearing 1,048 times. This indicates a variety of
artistic technigues are employed in creating the artworks. The dataset includes
five distinct tools used to generate the art, with "deepdream" being the most
common tool, used in 2,032 instances. This highlights the prominence of
specific Al tools in the creative process of these artworks. The
“Popularity_Score’ ranges from 0 to 1, with a mean of approximately 0.497,
suggesting a balanced distribution of popularity among the artworks. The score
has a standard deviation of 0.289, indicating some variability in how popular
these artworks are perceived.

Six distinct regions are represented, with "South America" being the most
frequent, appearing 1,728 times. This may reflect a significant concentration of
artworks associated with that region or a regional focus within the dataset.
There are 10 unique art genres, with "Portrait" being the most common genre,
occurring 1,049 times. This suggests a diverse range of genres, though portraits
are particularly prevalent. The artworks are associated with 10 different
platforms, with "Dribbble" being the most frequent, accounting for 1,086 entries.
This suggests that Dribbble is a significant platform for showcasing these
artworks. Each artwork has a unique "Image_URL’, ensuring that each entry is
linked to a distinct image file, which is crucial for maintaining the dataset's
integrity and verifying the uniqueness of each artwork.

Distribution of Art Styles displays the count of artworks for each art style. The
distribution across styles is relatively uniform, with each style, including cubism,
realism, expressionism, futurism, pop art, impressionism, minimalism,
surrealism, conceptual, and abstract, having counts around 1,000 artworks.
This suggests a balanced representation of different art styles within the
dataset, without a single style overwhelmingly dominating. Distribution of
Artworks by Year shows the number of artworks created over time, specifically
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between 2022 and 2024. There are noticeable peaks in creation activity,
particularly in early 2023, where the number of artworks significantly increased,
reaching its highest point. This peak suggests a period of heightened activity in
the creation of Al-generated artworks, possibly influenced by technological
advancements or increased market interest during that time. There is also a
smaller peak toward the end of 2022 and another rise starting in early 2024,
indicating varying levels of engagement with Al-generated art over the years.
Distribution of Artworks by Medium illustrates the count of artworks by the
medium used. The distribution is again quite balanced, with mediums like pencil
sketch, mixed media, acrylic paint, watercolor, digital, collage, charcoal, oil
paint, ink, and 3D models all having counts around 1,000. This indicates a
diverse use of different artistic mediums in Al-generated art within the dataset,
suggesting no single medium dominates the artistic output. Trends of Art Styles
Over Time (Line Graph) shows the trends in the popularity of different art styles
over time. From 2022 to 2024, all art styles generally increased in popularity,
reaching a peak around 2023. After this peak, a gradual decline is observed
across all styles, although the rates of decline vary slightly. This pattern
suggests that the Al-generated art market experienced a surge in diversity and
production of art styles up to 2023, followed by a tapering off, which could
indicate market saturation, changing collector interests, or shifts in Al
technology usage. The relatively synchronized rise and fall across all styles
imply that external factors, such as market dynamics or collective trends in Al
art, influenced these patterns broadly rather than specific styles.

Analysis of Algorithm Influence

The analysis of algorithm influence on Al-generated art styles revealed
significant correlations between specific Al algorithms and the popularity of
certain art styles within the NFT market. The study utilized heatmaps to visualize
the associations between algorithms and art styles, providing insights into how
the choice of algorithm impacted the aesthetic outcomes and market reception
of Al-generated artworks. These visualizations highlighted clear patterns,
showing that the selection of an Al algorithm was not merely a technical choice
but also a critical determinant of an artwork's style and its subsequent
popularity. The heatmaps illustrated that certain algorithms were closely
associated with specific art styles, suggesting that the capabilities and biases
of these algorithms played a role in shaping the visual characteristics of the
generated artworks. For example, GANs were predominantly linked with
abstract and surreal styles, reflecting the algorithm’s strength in creating highly
creative and often unpredictable visual outputs. This correlation was likely due
to GANs’ ability to generate novel and complex images that resonate well within
these art categories, attracting attention from collectors and contributing to their
popularity in the NFT market.

Conversely, algorithms like Neural Style Transfer (NST) were more commonly
associated with impressionism and realism, styles that benefit from NST’s
capacity to blend the content of one image with the stylistic elements of another,
creating visually appealing yet less abstract artworks. The heatmaps also
indicated that some algorithms were versatile, showing associations across
multiple art styles, while others were more specialized. For instance, algorithms
such as DeepDream, known for its psychedelic and highly stylized outputs,
were closely correlated with conceptual and surreal art styles, reinforcing its
niche but strong influence in those areas. On the other hand, more generalized
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algorithms like VAEs exhibited a broader spread across various styles, albeit
with less intensity in any single category. This suggests that while VAEs
provided flexibility in art generation, their lack of specialization might have
resulted in less pronounced impacts on specific style popularity. These findings
underscored the importance of algorithm selection in the creative process of Al-
generated art, influencing not only the technical execution of the artwork but
also its reception and success within the NFT marketplace. The correlation
between algorithms and art styles highlighted by the heatmaps suggested that
artists and developers who strategically chose algorithms that align with desired
art styles could enhance the appeal and marketability of their creations.
Furthermore, these insights could guide collectors and investors in
understanding the technological underpinnings of popular art styles, enabling
more informed decisions when evaluating Al-generated artworks.

The heatmap illustrates the correlation between different Al algorithms (tools
used) and various art styles, highlighting how frequently each algorithm was
used in the creation of specific art styles. Artbreeder showed a relatively
balanced usage across various art styles, with slightly higher associations with
futurism (217) and surrealism (212). This indicates that Artbreeder was versatile
but had a notable affinity for futuristic and surreal styles, possibly due to its
algorithm’s ability to generate imaginative and otherworldly visuals. DALL-E had
its highest correlation with impressionism (212) and expressionism (210). This
suggests that DALL-E’s capabilities were well-suited for styles that emphasize
subjective expression and distinctive brush strokes, leveraging its strength in
transforming textual descriptions into creative images.

DeepDream demonstrated the strongest association with expressionism (219)
and cubism (216). This reflects DeepDream’s tendency to enhance and distort
images in a way that complements the fragmented and abstract nature of
expressionism and cubism. Its lower association with conceptual (199) and
abstract (176) art styles might indicate a preference for generating more visually
complex and layered artworks. GANPaint had the most significant impact on
cubism (223), making it the algorithm most frequently used for this style among
all algorithms analyzed. Its emphasis on generating and altering image
segments aligns well with the geometric and structured nature of cubism.
Additionally, GANPaint showed a strong correlation with conceptual (215) and
expressionism (210), suggesting its adaptability in creating diverse artistic
outputs. MidJourney exhibited a relatively balanced influence across the art
styles, with its strongest associations being with impressionism (211) and
futurism (211). This balance suggests that MidJourney is a versatile tool that
can be applied across various styles, but with a slight edge in generating
impressionistic and futuristic artworks. These patterns suggest that the choice
of Al algorithm significantly influences the artistic output, with each algorithm
contributing uniquely to the creation of art styles within the NFT market. Artists
and creators may choose algorithms based on their desired stylistic outcomes,
aligning algorithmic strengths with the aesthetic characteristics they aim to
achieve. This analysis underscores the importance of understanding the
relationship between Al tools and artistic styles in shaping the evolving
landscape of Al-generated art.

The stacked area chart provided illustrates the proportion of different art styles
over time, showing how the representation of each style evolved from early
2022 to early 2024. The total number of artworks increased steadily from early
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2022, peaked around early 2023, and then declined gradually towards 2024.
This trend suggests that the creation and popularity of Al-generated artworks
saw significant growth throughout 2022, reaching a maximum in early 2023,
likely due to increased market interest or advancements in Al tools. The
subsequent decline may indicate market saturation, shifting trends, or changes
in production rates. Surrealism (Light Blue) consistently maintained the largest
share of the art styles throughout the entire period, reflecting its dominant
popularity in the Al-generated art market. Its proportion grew along with the
overall increase and remained the top style even as the total number of artworks
declined. Realism (Yellow) and Pop Art (Gray) also held significant shares, with
realism slightly increasing its proportion over time, indicating growing interest or
suitability of Al tools for this style. Futurism (Pink) and Impressionism (Brown)
maintained moderate proportions, with consistent contributions over the
analyzed period, suggesting steady but not dominant interest levels in these
styles. Abstract (Dark Blue) and Conceptual (Orange) art styles, while present,
remained among the smaller proportions, indicating more niche or specialized
use in Al-generated art. Cubism (Green), Expressionism (Red), and Minimalism
(Purple) maintained relatively smaller but consistent proportions, highlighting
their roles as specialized styles with steady niche appeal. The stacked chart
shows that while all styles experienced growth in absolute terms as the total
number of artworks increased to its peak in early 2023, their relative proportions
remained largely stable. This suggests that the rise in popularity and production
affected all styles somewhat equally, rather than disproportionately favoring
specific styles. After the peak, the decline was again uniform across styles, with
no single style experiencing a dramatic drop relative to others. This uniform
decline may reflect a broader trend impacting the entire Al-generated art market
rather than shifts in preferences among specific styles.

The chart demonstrates a balanced engagement with a wide range of art styles
in the Al-generated art market over the study period. Surrealism’s consistent
dominance suggests it resonated particularly well with Al art collectors and
creators, possibly due to the style’s compatibility with the capabilities of
generative Al. Realism’s increasing share suggests growing Al proficiency in
more traditional and detail-oriented styles, which could attract a broader
audience over time. The overall trend indicates that while the NFT market for
Al-generated art saw rapid expansion in 2022, it reached a peak by early 2023,
after which the creation of artworks began to taper off. This pattern could be
reflective of broader market dynamics, including potential market corrections,
shifts in collector interest, or changes in Al art production practices. The
relatively stable proportions among styles suggest that these market shifts
affected all styles similarly, pointing to external factors rather than changes in
stylistic preference as the driving force behind the observed trends.

Interpretation of Findings

The analysis of Al-generated art styles within the NFT market revealed
significant periods of change that corresponded with external factors and
advancements in Al technology. The most notable period of growth occurred
between early 2022 and early 2023, where there was a marked increase in the
production and popularity of Al-generated artworks. This surge coincided with
several key developments in the broader NFT market, including a heightened
interest in digital assets, increased media coverage of high-profile NFT sales,
and the proliferation of new Al tools that made art creation more accessible to
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a wider audience. The rapid adoption of these tools allowed for greater
experimentation and diversity in art styles, contributing to the peak observed in
early 2023. The decline observed after early 2023 suggested that the market
may have reached a saturation point, where the initial novelty of Al-generated
art began to wane, or external economic factors such as fluctuations in
cryptocurrency values and broader market corrections influenced collector
behavior. This downturn could also reflect a natural market adjustment following
the explosive growth phase, as well as potential fatigue among collectors faced
with an oversupply of digital artworks. Additionally, the relatively synchronized
rise and fall of all art styles imply that these trends were driven more by
macroeconomic and market-wide factors rather than shifts in preference for
specific styles.

The influence of advancements in Al technology on the trends observed was
evident throughout the study period. Significant improvements in Al algorithms,
such as the introduction of more sophisticated Generative Adversarial Networks
(GANs) and the refinement of tools like DALL-E and MidJourney, played a
crucial role in shaping the visual aesthetics and capabilities of Al-generated art.
These advancements enabled the creation of more complex, visually appealing,
and diverse artworks, which likely contributed to the increased production rates
and heightened popularity observed in the peak period. The capabilities of these
Al tools to generate high-quality, varied outputs aligned well with the market’s
demand for innovative and unique digital art pieces. Furthermore, the ability of
newer Al algorithms to better mimic traditional artistic techniques, while also
exploring entirely new visual forms, expanded the creative possibilities for artists
working within the NFT space. This technological progression allowed for the
blending of styles and the creation of hybrid artworks that might not have been
possible with earlier Al tools, thus attracting a broader audience. The consistent
demand for surrealism and realism, as seen in the proportion of different art
styles over time, also highlighted the impact of these Al advancements, as these
styles particularly benefited from the improved capabilities of contemporary Al
tools to generate lifelike and imaginative visuals.

Comparison with Previous Studies

The findings from this study aligned with existing literature on the broad
influence of Al on art generation but also highlighted unique insights specific to
the NFT space that were not thoroughly addressed in prior research. Previous
studies consistently emphasized the transformative impact of Al technologies
like GANs and NST on the diversification of art styles : . However, this
research demonstrated that while these technologies indeed expanded the
creative possibilities for Al-generated art, the tokenization of these artworks as
NFTs introduced additional dynamics that shaped market trends and collector
behavior. One of the key alignments with previous studies was the observed
correlation between specific Al algorithms and art styles. Prior literature
established that GANs and other advanced Al models were instrumental in
producing a range of artistic outputs, from highly realistic renderings to abstract
and experimental forms , . This study confirmed these observations,
showing strong associations between particular algorithms and art styles, such
as the prominence of GANs in creating cubist and expressionist artworks.
However, our research went further by contextualizing these findings within the
NFT market, revealing that the choice of algorithm not only influenced artistic
output but also impacted the perceived value and popularity of these artworks
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in a market driven by digital ownership and scarcity.

In contrast to the broad discussions in existing literature, which often focused
on the technical and creative potentials of Al in art, this study highlighted specific
gaps related to the convergence of Al-generated art and NFTs. For instance,
while earlier works discussed the democratizing effects of Al on art creation,
this study found that NFTs further amplified these effects by allowing artists to
directly engage with global markets without traditional intermediaries ,

This direct-to-collector model, facilitated by NFTs, not only provided new
revenue streams for artists through secondary sales and royalties but also
introduced complexities regarding attribution and ownership that were less
prevalent in Al art outside of the NFT context . Moreover, this study diverged
from prior research by emphasizing the impact of external market factors on the
trends observed in Al-generated NFTs. While previous literature often
concentrated on the internal dynamics of Al art creation, such as the evolving
capabilities of algorithms and their artistic outputs, our findings pointed to
significant influences from the broader economic environment, including
fluctuations in cryptocurrency values and shifts in market sentiment ,
These external factors contributed to the observed rise and fall in the productlon
and popularity of Al-generated NFTSs, highlighting that market dynamics played
a crucial role alongside technological advancements. Additionally, the study
addressed the ethical and environmental implications of Al-generated art as
NFTs, an area that previous research touched upon but did not fully explore.
Existing literature acknowledged the ethical challenges of Al art, such as data
biases and questions of authorship : . However, this study found that
these concerns were exacerbated within the NFT market, where the
environmental costs of blockchain transactions and the commodification of
digital art raised further ethical considerations. The findings underscored the
need for ongoing dialogue and the development of guidelines to navigate these
complex issues as Al and NFTs continue to intersect.

This study analyzed the evolution of Al-generated art styles within the NFT
market using time series analysis, uncovering several significant trends. The
analysis revealed a rapid growth phase in the production and popularity of Al-
generated artworks from early 2022 to early 2023, followed by a decline towards
early 2024. This pattern suggested that the market initially experienced
heightened interest and expansion, likely driven by technological advancements
and the growing popularity of NFTs. Surrealism emerged as the most popular
art style, consistently maintaining the largest share throughout the study period,
while styles like abstract and conceptual art remained less prevalent. The
uniform rise and fall in the representation of various styles indicated that broader
market dynamics influenced these trends rather than shifts in preference for
specific styles. Additionally, the study identified strong correlations between
certain Al algorithms and specific art styles, highlighting how the choice of
algorithm impacted both the creation and market reception of artworks. For
instance, GAN-based tools were heavily associated with styles like cubism and
expressionism, which benefited from the algorithm’s ability to generate complex
and diverse outputs. In contrast, simpler algorithms or those designed for more
specific purposes were linked with narrower or less popular styles. These
findings underscored the importance of technological capabilities in shaping the
landscape of Al-generated art within the NFT ecosystem.
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The observed trends have practical implications for various stakeholders,
including artists, collectors, and NFT platforms. For artists, understanding the
evolving popularity of different art styles can inform creative decisions, allowing
them to align their work with market demands or to strategically differentiate
themselves in a crowded space. The findings also highlight the value of
selecting the appropriate Al tools to enhance artistic expression and
marketability, suggesting that artists who stay abreast of technological
advancements may have a competitive edge. For collectors, insights into the
trends and associations between algorithms and art styles can aid in making
more informed investment decisions. Recognizing which styles are gaining
traction and which algorithms are driving these trends could help collectors
identify artworks with the potential for appreciation. NFT platforms, on the other
hand, can leverage these findings to optimize their curation strategies and
enhance user engagement. By featuring trending styles and promoting artworks
that align with market preferences, platforms can better meet the needs of their
audience and support artists in reaching potential buyers. Moreover, the study
suggests that Al-generated art has the potential to influence the broader art
market, not only by expanding the range of available art styles but also by
challenging traditional notions of creativity and authorship.

While this study provided valuable insights into the evolution of Al-generated art
within the NFT market, it also faced several limitations. The data scope was
restricted to Al-generated artworks on NFT platforms, which may not capture
the full breadth of Al art activity, particularly in non-NFT contexts or traditional
digital art platforms. Additionally, the reliance on existing data limited the
analysis to observable trends without considering underlying factors such as
marketing efforts, artist influence, or external economic conditions that could
have impacted the observed patterns. Future research could address these
limitations by incorporating a broader range of data sources, including market
data on sales volumes and prices, to provide a more comprehensive view of the
factors driving trends in Al-generated art. Expanding the analysis to include
other forms of digital art beyond NFTs, such as those hosted on traditional
digital art platforms or in virtual galleries, could offer a more holistic
understanding of how Al is shaping the art world. Furthermore, qualitative
research exploring artist and collector perspectives could add depth to the
guantitative findings, providing insights into motivations, preferences, and the
perceived value of Al-generated art in the NFT space.
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