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Abstract: This survey paper explores the dynamic intersection of artificial intelligence (AI) and the arts, offering a comprehensive 

overview of how AI technologies are revolutionizing artistic creation and expression. The paper begins with an introduction to AI in the 

art world, tracing its historical development and the various AI technologies that have been adopted by artists. It then delves into the 

realm of generative art, examining the techniques and algorithms, such as Generative Adversarial Networks (GANs) and neural 

networks, that enable machines to create compelling artistic works autonomously. By synthesizing a wide array of research and case 

studies, this paper aims to provide a thorough understanding of the transformative role of AI in the arts and to spark further discussion 

on the future of artistic creation in the digital age. 
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1. Introduction 
 

Artificial intelligence (AI) has rapidly emerged as a 

transformative force across various domains, including the 

arts. As AI technologies continue to evolve, they are 

increasingly being integrated into artistic creation and 

expression, pushing the boundaries of what is considered art 

and who can be an artist. This survey paper aims to explore 

the multifaceted relationship between AI and the arts, 

focusing on the historical context, current advancements, and 

future implications of this dynamic intersection. 

 

The integration of AI into the art world is not a recent 

phenomenon. Early experiments with computer-generated art 

can be traced back to the mid-20th century, where pioneers 

like Harold Cohen developed algorithms to create visual art. 

These early efforts laid the groundwork for the sophisticated 

AI technologies we see today. The advent of machine 

learning, particularly deep learning, has revolutionized the 

capabilities of AI, enabling it to generate highly complex and 

aesthetically pleasing artworks. This historical perspective 

provides a foundation for understanding the current 

landscape of AI in art. 

 

Generative AI represents one of the most exciting and 

innovative applications of AI in the arts. Techniques such as 

Generative Adversarial Networks (GANs) and neural 

networks have enabled machines to autonomously create 

original artworks. GANs, for instance, consist of two neural 

networks—the generator and the discriminator—that work in 

tandem to produce images that are indistinguishable from 

those created by human artists. This section of the paper will 

delve into the technical aspects of these algorithms, explore 

notable projects, and highlight the impact of generative AI on 

the art community. Through various case studies, we will 

illustrate how AI-generated art is not only a technical 

achievement but also a new form of creative expression that 

challenges traditional notions of artistry and authorship. 

 

As AI continues to permeate the art world, it brings with it a 

host of ethical and philosophical considerations. Questions of 

authorship and originality become particularly salient when 

machines, rather than humans, are the creators of art. Who 

owns the copyright to an artwork created by an AI? Can an 

AI be considered an artist in its own right? These questions 

are not merely academic; they have real-world implications 

for the art market, legal frameworks, and the broader cultural 

landscape. Additionally, the rise of AI-generated art prompts 

a re-examination of what it means to be creative and how we 

define art in the digital age. This section will explore these 

ethical and philosophical debates, providing a comprehensive 

overview of the challenges and opportunities presented by AI 

in art. 

 

By examining the historical context, technical advancements, 

and ethical implications of AI in art, this survey paper seeks 

to provide a thorough understanding of the transformative 

role of AI in the arts. Through this exploration, we aim to 

contribute to the ongoing discourse on the future of artistic 

creation and the evolving relationship between humans and 

machines in the creative process. 

 

Overview of AI technologies used in art 

The integration of artificial intelligence (AI) into the art 

world has introduced a range of technologies that 

significantly enhance and transform artistic practices. Among 

these technologies, Machine Learning (ML) stands out as a 

cornerstone. ML algorithms, particularly deep learning, 

enable machines to analyze vast datasets and learn patterns, 

which can then be used to generate new artistic content. 

Convolutional Neural Networks (CNNs), a type of deep 

learning algorithm, are especially prominent in visual arts. 

CNNs can be trained to recognize and replicate artistic styles, 

leading to the creation of new images that blend different 

artistic influences. This capability has paved the way for 

applications such as style transfer, where an AI can apply the 

style of one image to another, producing visually stunning 

results. 

 

1) Generative Adversarial Networks (GANs): It represent 

another revolutionary AI technology in the realm of art. 

Introduced by Ian Goodfellow and his colleagues in 2014, 

GANs consist of two neural networks: a generator and a 

discriminator. The generator creates images, while the 

discriminator evaluates them against real images. Through 

this adversarial process, the generator improves over time, 

producing increasingly realistic and high-quality artworks. 
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GANs have been used to generate everything from portraits 

to abstract art, often with results that are indistinguishable 

from human-created works. This technology not only 

expands the possibilities for creating new art forms but also 

challenges our understanding of creativity and originality. 

 

   
 

2) Natural Language Processing (NLP): It is another AI 

technology that has found applications in the arts, particularly 

in the fields of literature and poetry. NLP algorithms can 

analyze and generate text, allowing for the creation of AI-

generated stories, poems, and even song lyrics. By training 

these algorithms on vast corpora of literary works, AI can 

produce new content that mimics the style and tone of 

specific authors or genres. This capability has led to 

innovative projects where AI collaborates with human 

writers, providing inspiration or even co-authoring pieces. 

The use of NLP in art underscores the potential of AI to not 

only create visual and auditory art but also to contribute to 

the literary arts. 

 

 
 

3) Robotics and physical computing: are also making 

significant inroads into the art world. Robotic systems 

equipped with AI can create physical artworks, such as 

paintings and sculptures, based on digital designs. These 

robots can interpret artistic instructions and execute them 

with precision, allowing for the creation of complex and 

intricate pieces that might be challenging for human artists to 

achieve manually. Additionally, physical computing 

techniques enable the integration of sensors and interactive 

elements into artworks, creating immersive and responsive 

art installations. This fusion of AI, robotics, and physical 

computing is opening new frontiers in the art world, where 

the boundaries between digital and physical creations are 

increasingly blurred. 

 
 

These AI technologies—machine learning, generative 

adversarial networks, natural language processing, and 

robotics—are collectively reshaping the landscape of art. By 

enabling new forms of creativity and expression, they offer 

artists unprecedented tools to explore and expand their craft. 

As these technologies continue to evolve, they will 

undoubtedly lead to further innovations and inspire new 

artistic movements. 

 

Historical context and evolution of AI in artistic creation 

The history of artificial intelligence (AI) in artistic creation 

can be traced back to the mid-20th century, when the 

intersection of art and technology began to take shape. Early 

experiments in computer-generated art were spearheaded by 

pioneers such as Harold Cohen, whose program, AARON, 

created complex drawings that showcased the potential of AI 

as a creative tool. Developed in the late 1960s, AARON was 

one of the first instances of an AI system being used to 

produce original artworks, and it continued to evolve over 

several decades. These early efforts laid the groundwork for 

future advancements, demonstrating that machines could not 

only replicate human creativity but also introduce new forms 

of artistic expression. 

 

The 1970s and 1980s saw further developments in the use of 

AI for artistic purposes, particularly with the advent of more 

sophisticated computer graphics and digital art tools. During 

this period, artists and researchers began to explore 

algorithmic art, which involved creating artworks through the 

application of mathematical algorithms. This approach 

allowed for the generation of intricate patterns and designs 

that would be difficult to achieve manually. Artists like Vera 

Molnár and Frieder Nake were among the leading figures in 

this movement, using computers to produce abstract and 

geometric art. Their work demonstrated the potential of AI 

and algorithms to push the boundaries of traditional artistic 

techniques. 

 

The late 20th and early 21st centuries marked a significant 

turning point in the evolution of AI in art, driven by 

advancements in machine learning and neural networks. The 

development of deep learning algorithms, capable of 

processing and analysing large datasets, enabled AI systems 

to learn and mimic artistic styles with unprecedented 

accuracy. One notable example is the introduction of 

convolutional neural networks (CNNs), which have been 

widely used for image recognition and style transfer. The 
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landmark project "DeepDream," developed by Google in 

2015, showcased the capabilities of CNNs to generate surreal 

and visually captivating images by enhancing patterns within 

existing photographs. This project not only captivated the 

public's imagination but also highlighted the potential of AI 

to create entirely new aesthetic experiences. 

 

In recent years, generative adversarial networks (GANs) have 

emerged as a revolutionary technology in the field of AI-

driven art. Introduced by Ian Goodfellow and his colleagues 

in 2014, GANs consist of two neural networks—a generator 

and a discriminator—that work together in an adversarial 

manner to produce realistic images. This innovation has led 

to the creation of highly sophisticated and lifelike artworks, 

pushing the boundaries of what machines can achieve in 

artistic creation. GANs have been used in various high-

profile projects, such as the AI-generated portrait "Edmond 

de Belamy," which was auctioned at Christie's for a 

substantial sum. The success of such projects underscores the 

growing recognition of AI as a legitimate and transformative 

force in the art world. 

 

The historical context and evolution of AI in artistic creation 

illustrate a journey from early experimentation to 

sophisticated and widely recognized contributions to the arts. 

As AI technologies continue to advance, they are poised to 

further reshape the landscape of artistic expression, offering 

new tools and possibilities for artists and creators around the 

globe. This ongoing evolution highlights the dynamic 

interplay between human creativity and machine intelligence, 

opening up exciting prospects for the future of art. 

 

Techniques and algorithms for generating art  

The generation of art using artificial intelligence relies on 

several sophisticated techniques and algorithms, among 

which Generative Adversarial Networks (GANs) have 

emerged as a particularly influential approach. Introduced by 

Ian Goodfellow in 2014, GANs consist of two neural 

networks: a generator and a discriminator. The generator 

creates images from random noise, while the discriminator 

evaluates these images against real ones. Through iterative 

training, the generator learns to produce increasingly realistic 

images that are difficult for the discriminator to distinguish 

from authentic artworks. GANs have been pivotal in 

generating a wide range of art forms, from realistic portraits 

to abstract compositions, demonstrating their versatility and 

impact on modern artistic practices. 

 

1) Convolutional Neural Networks (CNNs) :are another 

critical technology in the realm of AI-generated art. CNNs 

excel in processing and analysing visual data, making them 

well-suited for tasks such as image classification and style 

transfer. Style transfer, a technique enabled by CNNs, 

involves applying the visual style of one image to the content 

of another. For example, an AI can take the stylistic elements 

of a famous painting and overlay them onto a contemporary 

photograph, creating a unique hybrid image that combines 

elements of both. This technique has gained significant 

popularity for its ability to produce visually striking and 

innovative artworks that blend different artistic influences 

seamlessly. 

 

2) Variational Autoencoders (VAEs): are another powerful 

algorithm used in art generation. VAEs are designed to 

encode input data into a lower-dimensional latent space and 

then decode it back into its original form. This process allows 

VAEs to generate new, similar data by sampling from the 

latent space. In the context of art, VAEs can be used to create 

variations of existing artworks or generate entirely new 

pieces by interpolating between different artistic styles. The 

ability of VAEs to capture and manipulate complex features 

of images makes them a valuable tool for artists and 

researchers looking to explore new creative possibilities. 

 

3) Reinforcement Learning (RL): has also found applications 

in AI art generation, particularly in creating dynamic and 

interactive artworks. RL algorithms operate on the principle 

of training an agent to make a sequence of decisions that 

maximize a reward signal. In art, RL can be used to guide the 

creation of interactive installations or to generate artwork that 

evolves based on user interaction. For instance, an RL-based 

system might create a digital artwork that changes in 

response to viewer behaviour, providing a unique and 

personalized artistic experience. This approach highlights the 

potential of AI not only to generate static images but also to 

create engaging and adaptive art forms that interact with their 

audience. 

 

These techniques—GANs, CNNs, VAEs, and RL—represent 

the cutting edge of AI in art generation, each contributing 

unique capabilities and opportunities for creative exploration. 

As these algorithms continue to advance, they offer exciting 

possibilities for artists to push the boundaries of traditional 

art forms and explore new ways of creating and experiencing 

art. 

 

Notable projects and examples of generative art 

One of the most renowned examples of generative art is 

"Edmond de Belamy", an AI-generated portrait created by 

the Paris-based art collective Obvious using Generative 

Adversarial Networks (GANs). This artwork, completed in 

2018, gained significant attention when it was auctioned at 

Christie's for over $432,000. The portrait depicts a fictional 

aristocrat and was generated by training a GAN on a dataset 

of portraits spanning six centuries. The result is a piece that 

combines classical portraiture with a modern twist, 

demonstrating the capability of AI to produce art that 

resonates with historical and contemporary aesthetics. The 

success of "Edmond de Belamy" not only highlights the 

potential of GANs in art creation but also underscores the 

growing acceptance of AI-generated works in the traditional 

art market. 

 

1) DeepDream: Another prominent project is "DeepDream", 

developed by Google in 2015. DeepDream utilizes 

Convolutional Neural Networks (CNNs) to enhance and 

modify images by amplifying patterns detected in the data. 

The algorithm was initially designed to visualize the inner 

workings of neural networks but quickly became popular for 

its ability to generate surreal and psychedelic imagery. By 

identifying and exaggerating features within an image, 

DeepDream creates dream-like visuals that are both 

captivating and eerie. This project has inspired numerous 

artists and technologists to experiment with neural networks 

and explore the intersection of AI and creativity. 

Paper ID: SR24720091412 DOI: https://dx.doi.org/10.21275/SR24720091412 1336 

https://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 13 Issue 7, July 2024 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

 

2) The Next Rembrandt: "The Next Rembrandt" is a 

groundbreaking project that aimed to create a new painting in 

the style of the Dutch master Rembrandt van Rijn. The 

project, completed in 2016 by a team of data scientists, 

engineers, and art historians, used a combination of machine 

learning and 3D printing technologies to generate the 

painting. The team trained a machine learning model on a 

dataset of Rembrandt’s works to understand his distinctive 

style and techniques. The resulting portrait, which mimics 

Rembrandt's style with remarkable accuracy, was created 

using a 3D printer to reproduce the texture and brushstrokes 

typical of the artist’s work. This project illustrates how AI 

can be used to both replicate and innovate within the 

constraints of historical artistic styles. 

 

3) The Portrait of a Man: "AI Generated Art: The Portrait of 

a Man" by the artist and technologist Mario Klingemann, is 

another notable example of generative art. Klingemann used 

a combination of GANs and neural networks to create this 

work, which features a series of portraits that evolve and 

transform over time. The project explores the theme of 

identity and the fluidity of human representation through AI. 

By continuously training the GAN on diverse datasets of 

human faces, Klingemann produced a dynamic and ever-

changing series of portraits that challenge conventional 

notions of identity and authorship in art. This project 

exemplifies the potential of AI to generate art that is not only 

aesthetically engaging but also conceptually profound. 

 

These projects—"Edmond de Belamy," "DeepDream," "The 

Next Rembrandt," and "AI Generated Art: The Portrait of a 

Man"—demonstrate the diverse applications of AI in 

generative art. Each project highlights different aspects of 

AI’s capabilities, from replicating historical styles to creating 

entirely new forms of visual expression. Collectively, they 

showcase the innovative potential of AI in the art world and 

provide a glimpse into the future of creative possibilities. 

 

Ethical implications of AI in art  

The advent of AI in art raises significant questions about 

authorship, challenging traditional notions of who can be 

considered an artist. In the case of AI-generated artworks, the 

human creator of the algorithm may be seen as the artist, yet 

the AI system itself performs the creative act. This duality 

complicates the attribution of authorship. For example, the 

creators of the AI behind "Edmond de Belamy" are often 

credited with the artwork, but the GAN itself produced the 

image. This raises ethical dilemmas about the recognition 

and valuation of the human programmers versus the 

autonomous system, and whether the latter should be 

considered a co-creator or merely a tool. 

 

1) Originality in AI-generated art is another complex issue. 

Traditional art is valued for the unique vision and personal 

expression of the artist. However, AI systems generate art 

based on pre-existing data and learned patterns, which may 

blur the lines between originality and replication. Critics 

argue that AI lacks true creativity, as it can only remix and 

reconfigure existing styles and elements. This has led to 

debates on whether AI art can be considered genuinely 

original or merely derivative. Projects like "The Next 

Rembrandt" illustrate this tension by producing works that 

closely mimic a past master’s style, raising questions about 

the novelty and authenticity of such creations. 

 

2) Copyright laws are particularly challenged by AI-

generated art. Copyright typically protects the original works 

of human creators, granting them exclusive rights to 

reproduce and distribute their creations. However, when an 

AI system generates art, it is unclear who holds these rights. 

Should it be the programmer, the user of the AI, or perhaps 

no one at all? The legal framework for copyright in the 

context of AI is still evolving, with different jurisdictions 

taking varied approaches. In some cases, copyright might not 

apply to AI-generated works, leaving them in the public 

domain, which can disincentivize investment in developing 

AI art technologies. 

 

The ethical implications extend to the impact on human 

artists and the broader creative industry. The rise of AI-

generated art could potentially undermine the market for 

human-created artworks, as AI can produce high-quality 

pieces at a fraction of the cost and time. This poses a threat to 

the livelihood of artists who rely on the unique value of their 

personal expression and craftsmanship. Additionally, the 

proliferation of AI art might lead to a homogenization of 

artistic styles, as AI systems tend to replicate patterns from 

their training data, potentially stifling diversity and 

innovation in the art world. 

 

Finally, the use of AI in art prompts a re-evaluation of the 

value and meaning of creativity. If machines can create art, 

what does this mean for the human experience of creativity? 

AI-generated art challenges the romantic notion of the artist 

as a solitary genius, suggesting instead a collaborative 

process between human and machine. This shift necessitates 

a new understanding of creativity that encompasses both 

human intuition and machine intelligence. As society 

navigates these changes, it is crucial to develop ethical 

frameworks and legal standards that recognize the 

contributions of both human and AI creators while preserving 

the integrity and diversity of artistic expression. 

 

Philosophical Debates on Creativity and the Nature of 

Art in the Age of AI 

The rise of artificial intelligence (AI) in artistic creation has 

sparked profound philosophical debates about the nature of 

creativity. Traditionally, creativity has been viewed as an 

inherently human trait, characterized by the ability to 

generate novel and valuable ideas. This perspective 

emphasizes intuition, emotional depth, and personal 

experience as central to the creative process. However, AI 

challenges this notion by demonstrating that machines can 

produce works of art that are not only novel but also 

aesthetically and emotionally compelling. This raises the 

question of whether creativity is exclusive to humans or if it 

can be extended to intelligent machines. 

 

One key debate centres on the definition of creativity itself. If 

creativity is defined by the generation of novel and valuable 

artifacts, then AI systems like Generative Adversarial 

Networks (GANs) and neural networks can be considered 

creative. These systems analyze vast amounts of data, learn 

patterns, and produce new artworks that often surprise and 

delight human audiences. However, critics argue that AI 
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lacks intentionality and consciousness, two elements they 

deem essential to true creativity. According to this view, AI 

merely mimics creativity through complex algorithms, 

without understanding or experiencing the creative process in 

a meaningful way. 

 

The concept of authenticity in art is also under scrutiny in the 

age of AI. Traditional views of authenticity in art are tied to 

the artist's unique vision and personal expression. An 

authentic artwork is often seen as a reflection of the artist's 

inner world, emotions, and experiences. AI-generated art, 

which is created through data processing and pattern 

recognition, lacks this personal touch. This raises 

philosophical questions about whether art can be authentic if 

it is created by a machine. Can an artwork be considered 

authentic if it is devoid of personal experience and intention, 

or does the value of art lie solely in the aesthetic experience it 

provides to the viewer? 

 

Another philosophical debate involves the role of the artist in 

the creative process. With AI taking on significant roles in 

generating art, the traditional boundaries between artist and 

tool are becoming increasingly blurred. Some argue that AI 

should be seen as an extension of the artist's creative toolkit, 

much like a paintbrush or a camera. In this view, the human 

artist remains the primary creative agent, using AI to explore 

new possibilities and push the boundaries of artistic 

expression. Others contend that AI should be considered a 

collaborator or even a co-creator, contributing its own form 

of creativity to the artistic process. This perspective 

challenges the notion of the solitary genius and opens up new 

models of collaborative creativity between humans and 

machines. 

 

The impact of AI on the value and purpose of art is another 

area of philosophical inquiry. Art has traditionally been 

valued for its ability to communicate complex ideas, evoke 

emotions, and provide insights into the human condition. AI-

generated art, which can produce visually stunning and 

technically impressive works, prompts us to reconsider what 

we value in art. Is the primary value of art in its ability to 

connect us to the artist's personal experiences, or can the 

aesthetic qualities and conceptual innovations of AI art be 

equally valued? This debate touches on deeper questions 

about the purpose of art in society and whether the 

experience of beauty and meaning can transcend its human 

origins. 

 

Moreover, the ethics of AI in art pose significant 

philosophical challenges. The creation and use of AI in art 

raise questions about ownership, agency, and responsibility. 

If an AI system creates an artwork, who owns the rights to it? 

Is it the programmer who developed the AI, the user who 

directed it, or is it a communal resource? Additionally, as AI 

becomes more integrated into the creative industries, issues 

of bias and representation come to the fore. AI systems 

trained on biased datasets may perpetuate existing 

inequalities and stereotypes, raising ethical concerns about 

the impact of AI-generated art on society. 

 

Ultimately, the integration of AI into artistic creation 

compels us to re-evaluate our understanding of art and 

creativity. As AI continues to evolve, it challenges us to 

expand our definitions and embrace new possibilities. This 

ongoing philosophical discourse is essential for navigating 

the complex interplay between human and machine 

intelligence in the creative domain. By engaging with these 

debates, we can develop a deeper appreciation of the 

transformative potential of AI in art while also addressing the 

ethical and existential questions it raises. 

 

2. Conclusion 
 

The integration of artificial intelligence (AI) into the realm of 

artistic creation marks a significant and transformative 

development in both technology and the arts. AI's ability to 

analyze vast datasets, learn patterns, and generate new 

artworks challenges traditional notions of creativity and 

authorship. This survey has explored the various facets of AI 

in art, from the historical context and the evolution of AI 

technologies to the ethical and philosophical implications 

arising from these advancements. By examining these 

elements, we gain a comprehensive understanding of how AI 

is reshaping the landscape of artistic expression. 

 

Generative AI technologies, such as Generative Adversarial 

Networks (GANs) and neural networks, have demonstrated 

remarkable capabilities in producing original and compelling 

artworks. These technologies have enabled the creation of 

pieces that range from visually stunning to conceptually 

profound, showcasing the potential for machines to 

contribute meaningfully to the creative process. Notable 

projects like "Edmond de Belamy," "DeepDream," and "The 

Next Rembrandt" exemplify the innovative applications of 

AI in art, each pushing the boundaries of what is possible and 

prompting new discussions about the nature of artistic 

creation. 

 

The ethical implications of AI in art are profound and 

multifaceted. Issues of authorship, originality, and copyright 

challenge existing legal and moral frameworks. As AI-

generated art becomes more prevalent, it is crucial to address 

these challenges and develop new standards that recognize 

the contributions of both human and machine creators. This 

will ensure that the rights and interests of all parties involved 

are fairly represented and protected, fostering a balanced and 

equitable environment for the continued evolution of AI in 

art. 

 

Philosophical debates on creativity and the nature of art in 

the age of AI encourage us to reconsider fundamental 

concepts. The question of whether AI can be truly creative, 

the authenticity of AI-generated art, and the evolving role of 

the artist all prompt us to expand our definitions and embrace 

new possibilities. These discussions are not merely academic; 

they have real-world implications for how we perceive and 

value art and creativity in a rapidly changing technological 

landscape. 

 

The impact of AI on the art market and the creative industries 

is also significant. While AI offers new tools and 

opportunities for artists, it also presents challenges to 

traditional models of artistic production and economic value. 

The potential for AI to democratize art creation, making 

high-quality tools accessible to a broader audience, must be 

balanced with considerations of the impact on professional 
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artists and the diversity of artistic expression. Addressing 

these challenges requires a thoughtful and inclusive approach 

that supports innovation while preserving the richness of the 

artistic ecosystem. 

 

As AI continues to evolve, its role in art will likely become 

even more complex and integrated. Future advancements in 

AI technology may enable even greater levels of 

sophistication and collaboration between human and machine 

creators. By fostering a culture of openness and dialogue, we 

can navigate the ethical, philosophical, and practical 

challenges that arise, ensuring that the integration of AI into 

art enhances rather than diminishes the human experience of 

creativity and expression. 

 

In conclusion, the intersection of AI and art represents a 

dynamic and rapidly evolving field with profound 

implications for our understanding of creativity, authorship, 

and the nature of art itself. By examining the historical 

context, technological advancements, ethical considerations, 

and philosophical debates, we gain a deeper appreciation of 

the transformative potential of AI in artistic creation. As we 

move forward, it is essential to continue exploring these 

themes, fostering collaboration and innovation, and 

addressing the challenges and opportunities presented by this 

exciting frontier in the arts. 
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