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[bookmark: _Hlk134877750][bookmark: OLE_LINK6][bookmark: _Hlk135773272][bookmark: OLE_LINK24][bookmark: OLE_LINK51]Artificial Intelligence (AI) is making a significant impact in almost every domain(Zha, Bhat et al. 2023). According to Statista, Artificial Intelligence can help improve productivity, efficiency, accuracy, customer service, innovation, and decision making(Bergur Thormundsson 2023). My research topic is about AI assisted art and design, and its ethical issues. On this basis, exploring the benefits and challenges of using AI for artistic creation. In the following two papers, I will elaborate on the application of artificial intelligence in artistic practice, including its specific role in artistic creation and the innovation and creativity it can bring to artists. At the same time, I will also explore the limitations and challenges of artificial intelligence in artistic practice.
Of course, my subsequent paper will also discuss the origin and development of artificial intelligence, the driving factors and technologies of AI's empowerment of art, the research and application scenarios of AI in the field of artistic creation, and the three logical perspectives of AI: human-machine collaboration, human-machine competition, and human-machine symbiosis(Zhang, Lu 2021). These papers may play a role in research related to artificial intelligence and should provide insights for practitioners and users in the real world.
Artificial intelligence has brought tremendous impact and aroused my great interest. And I am delighted to attend the MATTER 2023 conference on April 20th at IQ Building, where I saw many outstanding speakers and technology innovators, giving me a lot of courage to face new research fields and challenges. Because the development of artificial intelligence has been very rapid in recent years, AI is becoming an increasingly popular tool in the field of art and design. Whether in the UK or China, I have seen many excellent exhibitions that use artificial intelligence and human-computer interaction.
At the beginning, when I was researching and understanding related issues, I was thinking: Will design tasks become more difficult or simpler as technology continues to improve？
On the one hand, AI technology can help designers better handle a large amount of data and information, thereby simplifying some complex design tasks. In order to better create goods that fulfil consumer and market needs, designers can employ AI technology to more correctly analyse user needs and market trends. Additionally, AI technology can assist designers by automatically producing design suggestions, sketches, or models, saving them time and effort.
[bookmark: OLE_LINK54]On the other hand, AI technology can also present fresh difficulties. For instance, the use of AI technology necessitates a thorough comprehension and application of algorithms, data, and models, and designers must have the necessary technical and mathematical expertise. The use of AI technology must also take into account concerns like data privacy, ethics, and social responsibility. Additionally, AI technology may change the goals and character of some design activities. Designers may need to create user interfaces and experiences that interact with AI technology in some application scenarios, taking into account user feedback and the influence of AI algorithms. Designers may need to have the necessary professional knowledge, abilities, and literacy for this.
In the process of understanding the application of technology, I learned some examples that are at the forefront of exploration. AIArtists.org is a website showcasing pioneering artists who are using artificial intelligence to break through the boundaries of creativity and investigate its impact on society, art, and culture. It is the world's largest community of artificial intelligence artists and a global resource exchange center for the impact of artificial intelligence on art and culture. It was founded by Chief Curator Marnie Benney and Chief Technology Officer Pete Kistler. The website features historical AI art, AI art tools available for creative practice, a timeline for AI art history, ethical AI resources, unanswered questions about AI, and a call to AI artists. At the same time, you can also browse the global directory of AI artists on this website to view their personal information and works.
Anna Ridler is an artist well-known for her work with AI. While Dall-E 2, a new AI tool, initially feels like "magic" when first used, Ridler has not found it to be inspiring in her own experiments. Instead, she favors another type of AI called generative adversarial networks (GANs). GANs function as an exchange between two networks, with one generating new images and the other evaluating how well the image aligns with a specified objective. In the context of art, a GAN might be programmed to create something visually distinct from the training data while still recognizable as art according to human standards.
American artist Lillian Schwartz, a pioneer in using computer graphics in art(Mazzone, Elgammal 2019), also experimented with AI in her artistic creation (Lillian.com). With the rapid development of AI technology, artists are exploring new ways to incorporate AI into their creative practices. More consideration on how to use artistic intelligence (AI) and machine learning (ML) technologies in artistic practice(Stewart 2021). The University of Oxford's Department of Engineering and Oxford Internet Institute collaborated on the "Creative Algorithmic Intelligence: Capabilities and Complementarity" project from 2019 to 2021(Ploin 2022). 
[bookmark: OLE_LINK20]As George Siemens said that
AI is the next big thing to change everything. This time I believe it. Why? AI's impact is across systems. It changes everything. Think of what we know in the learning sciences - every aspect of it needs updating to include AI. All learning theories need to be re-conceptualized to account for AI(George Siemens 2023).
The increasing prevalence of research endeavors and innovative implementations at the crossroads of AI and art inspires people to scrutinize and deliberate on the artistic and exploratory possibilities that AI technologies offer(Zha, Bhat et al. 2023). A possible way for an artist to investigate how AI and collaboration are related is to co-create an artwork with a machine learning algorithm or a group of AI specialists. This could mean using AI to produce suggestions, shapes, and styles that the artist can then use in their work, or using AI to make a collaborative show or exhibit. On this basis, it is not difficult to find that artificial intelligence is not a threat, but a tool that can help humanity realize its creative potential(López de Mántaras 2016).
[bookmark: OLE_LINK35][bookmark: OLE_LINK14]In the context of artificial intelligence art, provide an example of artists using artificial intelligence technology to output and plan art collectibles, as shown in Figure 1.The artist first selects a set of images to provide as inputs to the algorithm, which is referred to as pre-curation. For instance, an artist might choose traditional art portraits as the input images. These selected images are then used to train a generative AI algorithm, which attempts to generate new outputs that imitate the style of the input images. The most commonly used technique for this is generative adversarial networks (GANs), which were introduced by Goodfellow in 2014 and have proven successful in many AI applications(Goodfellow 2014). It is likely the development of GANs that has catalyzed the recent surge in AI art. In the final stage, the artist reviews numerous output images to select and curate a final collection of artworks, which is referred to as post-curation(Mazzone, Elgammal 2019).
[image: ]
[bookmark: _Hlk135135896]Figure 1. A block diagram showing the artist’s role using the AI generative model in making art.(A. Elgammal, 2019)
[bookmark: _Hlk134562315]Many people now think that artificial intelligence technology will replace creativity and the creative business, and that it will be useful and have a bright future in the fields of artistic creation and production. This indicates the importance of discussing artificial intelligence and machine learning technologies, especially in the field of artistic creation(Knotts, Collins 2020, Stewart 2021). For instance, Artists like Memo Akten, Doug Rosman, Scott Eaton, Mario Klingemann, and Anna Ridler have used machine learning technology to generate images, videos, animations, both as fixed media works and as interactive works(Stewart 2021).
Regarding my research direction, I will mainly use two methods: phenomenology and ethnography. And two methods: case studies and surveys. This article aims to illustrate the advantages and disadvantages of using these four main methodologies and methods in the research process. Understanding and supporting these methods and methodologies is crucial for successful research. 
The phenomenology and ethnography I will use are both qualitative research methods, which can provide rich and detailed insights into personal experiences and views in the cultural context. The goal of qualitative research is to discover and comprehend the significance and experiences of people within a particular situation. It entails gathering and analysing non-numerical data, such as words, images, sounds, or actions, utilising a variety of techniques such focus groups, surveys, interviews, observations, and secondary data.
Phenomenology attempts to understand the essence of an experience or phenomenon, while ethnography involves immersion in a specific cultural environment to understand the social and cultural practices of groups. These methods have a certain impact on exploring the impact of artificial intelligence on artists' creations. In addition, in the two methods I use: case studies and surveys, they can provide a more comprehensive understanding of the design process and designers' usage status and attitudes towards artificial intelligence technology. I believe it is important for researchers and scholars to be familiar with various research methods and how to implement them(Bryman 2016). 
However, these methodologies and methods also have limitations. For example, phenomenology and ethnography are subjective and depend on my own interpretation of the collected data, while case studies and surveys may be biased and limited by the sample size. Nevertheless, by effectively understanding and utilizing these methods and methods, I can intuitively gain valuable insights from artists, enabling other traditional artists and non-art practitioners to have a more positive understanding of artificial intelligence technology.
[bookmark: OLE_LINK22][bookmark: OLE_LINK10]2 Methodology
[bookmark: OLE_LINK40]The study of "the system of methods and principles used in a particular discipline" is known as methodology. (McLeod, Hanks 1982). The methodology is the overarching design of a research project. Methodology represents the perspective from which I answer my research questions. The following is the text on the methodologies: The purpose is to demonstrate the basic features, procedures, advantages, and limitations of the methodology through discussion.
The importance of methodology in research cannot be overstated. As mentioned below, methodology is the overall design of a research project, representing the perspective of answering research questions. Carefully crafted methodologies guarantee that research projects are carried out in a methodical and exacting manner and offer a framework for the interpretation and analysis of data. I will thoroughly analyse the research issue, the type of data to be collected, and the benefits and drawbacks of several research methods before selecting the best approach. I'll make sure that my research project is carried out in a transparent and ethical manner and prove that the results are accurate and useful by outlining the fundamental features, practices, benefits, and limitations of the chosen approach.
[bookmark: OLE_LINK27][bookmark: OLE_LINK58]2.1 Phenomenology
Phenomenology is the study of “phenomena”: appearances of things, or things as they appear in our experience, or the ways we experience things, thus the meanings things have in our experience. Phenomenology focuses on the study of subjective experience, or the way people perceive and understand the world around them. Through cooperation and intersubjective validation, phenomenology uses the human experience of lived occurrences to describe and explain them(Sixsmith, Sixsmith 1987). It emphasizes the importance of examining the essence of consciousness, perception, and intentionality (the way about the mind points to objects).
The German philosopher Edmund Husserl created phenomenology in the first half of the 20th century. One of the most significant philosophical movements of the twentieth century, phenomenology, is commonly recognised as having its primary origins in Edmund Husserl (1859–1938) as its fundamental originator. Heidegger's most famous student, Martin Heidegger, as well as Jean-Paul Sartre and Maurice Merleau-Ponty were all greatly influenced by his work and engaged with and expanded upon it. His contributions to the study of fundamental issues like intentionality, awareness, and subjectivity continue to inspire philosophical debate.(Jacobs 2021). Husserl believed that subjective experiences should be studied in their own right, rather than being reduced to objective facts about the external world. He called this approach "phenomenology" because it involved a careful description of the phenomena of consciousness.
[bookmark: OLE_LINK26]Phenomenology is a method that focuses on understanding subjective experiences and perspectives. A comprehensive understanding of the concepts of phenomenology requires scholars to be familiar with the philosophical basis for theorizing and clarifying the meaning of human experience in the process of conducting phenomenological research. 
These theories attempt to explain the significance of human experience. In other words, phenomenological research necessitates familiarity with the philosophical foundations of our interpretations of human experience on the part of the researcher. Due to the fact that phenomenology is frequently referred to as the study of phenomena as they appear in our experience, of our perception and understanding of phenomena, and of the significance that phenomena have in our subjective experience(Hine 2000).  Phenomenology can be used to study the influence of AI on the perception, emotion, cognition and behavior of people who use this technology to create artistic works, as well as their attitude, belief and values towards AI.
But at the same time, I will also explore the limitations of using the methodology of phenomenology. One of the main limitations of using phenomenology methodology is to focus on subjective experience. This may make it difficult to achieve objectivity in the research process. During the research process, different interpretations of the same research object may be made based on personal bias and cultural background, making it difficult to draw general conclusions. This could limit the generalizability of the research findings and result in biased data interpretation. Investigate the phenomenology methodology's drawbacks as well. Phenomenology research might take a long time because it requires in-depth interviews and data processing. Time constraints may affect the ability to collect and analyze data from a sufficient number of participants. This may limit the scope of the study or make it difficult to complete within a reasonable time frame. But I will try my best to avoid these problems. 
2.2 Ethnography
Ethnography is a way of seeing through participants' eyes(ARDÉVOL, ESTALELLA 2012). As a methodology, ethnography enables us to observe social interaction in a specific time and space, and explain the complex mechanisms and processes connecting people and institutions(Desmond 2014).  Ethnography involves studying cultural phenomena through investigation and observation. It is an art and science that describes groups and their cultures. At the same time, this research method is rooted in anthropological research and cross-cultural research. The advantages of using ethnography in this study include its ability to provide rich and detailed data, as well as its flexibility and adaptability. Obtain sufficient information during the process of investigating research objects through ethnography.
On the importance of ethnographic methods in AI research argues that ethnography can help uncover the implicit cultural assumptions and values embedded in AI systems and their impacts on society(Marda, Narayan 2021). The ethnographer's field site includes internet platforms including websites, online communities, forums, and social networks. (ARDÉVOL, ESTALELLA 2012). It is undeniable that I need to rely on network data when conducting cross regional induction and comparative research. In several cases, it has been suggested that incorporating the Internet into ethnographic research creates conditions for investigating collectives that would otherwise be virtually unavailable. An ethnography of, in and through the Internet can be conceived of as an adaptive and wholeheartedly partial approach which draws on connection rather than location in defining its object(Hine 2000). Because online ethnographers are not always physically present with their research subjects, they must conduct participant observation through computer-mediated interaction, as well as develop the technological, social, and cultural competencies required to fully participate in online settings, as well as improve their skills in textual and visual data analysis(ARDÉVOL, ESTALELLA 2012). Meanwhile, ethnographic methods are important for understanding the societal impact of AI systems(Marda, Narayan 2021), this is also a significant part that we as users can intuitively feel.
At the same time, we can combine on-site research with online research. Using the Internet in fieldwork may allow us to gain access to geographically scattered persons, allowing us to build geographically dispersed analytic units in a more radical way than multi-situational ethnography proposes(Marcus 1995). Because online ethnographers are not always physically present with their research subjects, they must conduct participant observation through computer-mediated interaction, as well as develop the technological, social, and cultural competencies required to fully participate in online settings, as well as improve their skills in textual and visual data analysis.(ARDÉVOL, ESTALELLA 2012). This is conducive to my research which is bases on multi-sited ethnography. 
[bookmark: OLE_LINK25]Multi-sited ethnography and multi-situational ethnography involves conducting ethnographic research in multiple locations or locations. This approach enables researchers to study how social phenomena and cultural practices change in different backgrounds and locations. Multi-sited ethnography and multi-situational ethnography typically include expanded field surveys and participant observations at each location, as well as interviews with individuals in each context. Open-ended and focused listening, questioning techniques, participant and non-participant observation, recording techniques, visual recall, mapping the environments and contexts in which participant behaviour occurs, and participating in ethnographically informed survey research are all crucial "mixed" methods for gathering data.(Schensul, LeCompte 2012). I can use a mixed-methods approach that combines ethnographic interviews and surveys to understand how people perceive and interact with AI systems in different contexts. I use this method to help me collect as much information as possible. At the same time, I can also learn about design changes and product iterations in this area through interviews and surveys in different locations.
3 Methods
Using a combination of case studies and surveys to study the topic. In this method, data collection and analysis largely depend on the theme, and the specific procedures are determined during the research process. Case studies involve in-depth analysis of specific phenomena or situations. In the context of the rapid development and continuous changes of artificial intelligence, case studies can be used to study specific examples of artificial intelligence participating in design activities or practices. In addition, surveys involve collecting data from a large number of individual samples through questionnaire surveys or interviews. Surveys can be used to collect information about user behavior, preferences, and attitudes towards different products and practical processes.
[bookmark: _Hlk130767217][bookmark: OLE_LINK36]3.1 The Case Study Method
Case studies are significant because they give researchers the opportunity to thoroughly examine a person, group, event, phenomenon, or other type of subject of analysis from a variety of angles. By doing this, they can draw out important themes and findings that aid in trend prediction, expose previously unnoticed issues, and offer a method for comprehending a significant research issue. 
Numerous disciplines, such as psychology, medicine, education, anthropology, political science, social work, and others, can benefit from the utilisation of case studies. While case study research papers often focus on a single subject of analysis, they can also be created as comparative studies that reveal connections between two or more subjects.(Labaree 2023). The purpose of a case study is to learn as much as possible about an individual or group so that the information can be generalized to many others.
A paradox: Despite the fact that case studies have provided most of what we know about the empirical world and continue to account for a considerable amount of the work produced by the discipline, the case study technique is regarded with suspicion or is simply ignored(Gerring 2004). In the case study technique, the theme heavily influences data collecting and analysis, and the precise procedures are worked out as the research is conducted. Due to the fact that case studies are typically conducted as a research approach to provide conclusions that are applicable to contexts other than the specific examples. Case studies appear to be an appropriate study method for examining phenomena when a wide range of factors and relationships are present and no fundamental laws can be used to determine which of these elements and relationships is crucial, as well as when the factors and interactions can be seen for themselves.(Fidel 1984).
Case study methods include in-depth analysis of specific cases to understand the basic principles and processes involved. These case studies will be selected based on their relevance to the research problem, and a detailed analysis of the design process and the operational instructions involved will be conducted. The specific steps include interviews, interviews, etc. The data will be collected by interviewing participants in the design process and reviewing relevant documents related to the design output. The interview will be conducted in person or online based on the participants' situation. The reviewed documents will include design specifications, design summaries, and other relevant materials. Content analysis will be used to analyze the collected data. 
The types of case studies used in different academic and application fields are different, and we need to compare different types of case studies, such as single case, multiple cases, embedded, holistic, descriptive, exploratory, explanatory, and evaluative. It is necessary to explain the differences in design and purpose of case studies, such as single case versus multiple cases: whether case studies focus on one or more cases within a bounded system. Embedded and holistic: Does a case study analyze one or more subunits within a case, or does it analyze the entire case. Descriptive and exploratory, explanatory and evaluative: Does the case study aim to describe a phenomenon, explore a situation, explain causal relationships, or evaluate intervention measures(Yin 2009). 
[bookmark: OLE_LINK2]Understanding and Creating Art with AI: Review and Outlook by Cetinic and She, which provides an overview of artwork datasets and recent works that address various tasks related to AI art analysis and generation, as well as practical and theoretical aspects of AI art(Cetinic, She 2022).
According to some application cases, it is not difficult to find that in traditional algorithmic art, artists must write detailed code that specifies the required aesthetic rules. In this new wave, artists use machine learning technology to observe many images to set algorithms and "learn" aesthetics. Then, the algorithm will generate a new image that conforms to its learned aesthetics(Mazzone, Elgammal 2019).
Artificial intelligence can serve as a core medium to achieve human-machine symbiosis, innovation, collaboration, and constraint in the interactive art creation generated by artificial intelligence. This is a creative activity where artists, robots, and audiences act as co-creators. Artificial intelligence is a tool that can generate novel and diverse artworks or assist human artists in their creative efforts(Chen, Shidujaman et al. 2020). The case study method can analyze the essence and characteristics of art generated by interaction with artificial intelligence, such as synesthesia experience, fluidity and variability, interaction and communication, infiltration and integration. This method can provide new directions and inspiration for art practitioners, theorists, and scientists.
[bookmark: OLE_LINK31]3.2 The Survey Method
The survey method involves measuring human behavior and attitudes, which is conducive to objectively evaluating users' attitudes. Survey research is an empirical study that infers the characteristics of a population by observing one or more samples. In the survey methods, data collection methods include face-to-face interviews, telephone interviews, mailing questionnaires, online questionnaires, etc. Each has its advantages and disadvantages, and needs to be selected based on factors such as survey objectives, cost, time, and quality. Question assessment during the survey process refers to the process of testing and improving the questions in the questionnaire, which can be conducted using methods such as cognitive interviews, experimental design, and focus groups. 
The processing of data collected during the investigation process refers to the inspection, editing, coding, weighting, estimation, and other operations of the collected raw data for analysis and reporting. Scientific integrity in investigations refers to adhering to ethical and professional standards in research, including protecting the privacy and voluntariness of respondents, avoiding fraud and plagiarism, and disclosing data sources and methods(Groves, Fowler Jr et al. 2011). Moreover, creators who use artificial intelligence need to annotate the purpose and prompts for use, and acknowledge that people have used the technology, otherwise it may violate integrity policies. 
The survey method is a tool that can specifically study how computer languages can become artists, but it will not replace artists. Use this method to study how computer languages can be used to generate new ideas or forms, how they can be used to enhance existing ideas or formats for users or artists, how they can be used to automate parts of the creative process, and how they can be used to collaborate with other artists or audiences. Beyond that, it is also necessary to study the use of artificial intelligence technology to challenge existing design norms or design work expectations (University of Oxford 2022).
By conducting surveys and collecting feedback from artists and art enthusiasts, we aim to gain a deeper understanding of the advantages and limitations of artificial intelligence technology in art creation. Investigate the possibility of AI as a tool for collaboration between human artists and AI algorithms at the same time. The capabilities of artificial intelligence technology and human creativity may be more closely aligned thanks to this cooperative approach.
I want to conduct an online survey of artists and art fans who are familiar with or interested in employing AI technology in their artistic practice in order to meet the objectives of the study. The survey's questions will delve into respondents' perceptions and experiences with using artificial intelligence (AI) in the production of art as well as their thoughts on the potential of AI as a collaborative tool for artistic practice. The poll will also try to pinpoint the fields and forms of artistic expression where AI can have the biggest influence.
I anticipate that the survey's findings will help people better understand the benefits and constraints of artificial intelligence (AI) technology in the production of art, as well as the promise of AI as a collaborative tool for artistic practice. We will better understand the applications of AI and the kinds of artistic practices where AI can have the biggest influence with the feedback we receive from artists and art enthusiasts. These insights will be valuable not only to researchers and practitioners interested in the intersection of art and technology but also to artists and art enthusiasts who are seeking to integrate AI into their creative practice.
The combination of artificial intelligence technology and artistic creation may open up new avenues for creativity and exploration. However, there are still many problems with the advantages and limitations of artificial intelligence as an art practice tool. By using survey research methods, we aim to gain a deeper understanding of these issues and explore the potential and necessity of artistic wisdom as a collaborative tool for artistic practice. The results of this research will help shape the future of AI in art and help to develop new and innovative forms of artistic expression.
[bookmark: OLE_LINK7]4 Discussion
The art and design industries have been greatly influenced by artificial intelligence technologies. Art design mixed with artificial intelligence technology is more convenient and cost-effective than traditional design methods. The integration of artificial intelligence and art design, driven by innovation in concepts and technologies, can create a more intelligent, styled, and commercialized development method for future art design by introducing the application of artificial intelligence in art design.(Zhai 2022).
Artificial intelligence technology can optimize art and design tools, improve design efficiency, improve design quality, and expand the field of design. Artificial intelligence technology can also create new forms of art and design, such as generative art, interactive art, and immersive art. Artificial intelligence technology can also enhance the richness and interactivity of the art and design process. Artificial intelligence technology can easily explain human emotions and help replicate human thinking. Artificial intelligence technology can also provide personalized and customized services to users based on their preferences and needs(Shen, Yu 2021). 
The potential of artificial intelligence in the fields of art and design is enormous, and this technology provides opportunities for new forms of artistic expression and personalized services. According to Shen and Yu, the benefits of artificial intelligence in art and design include increased efficiency and quality, field expansion, and the creation of new kinds of art. Artificial intelligence has had a significant impact on the art and design industries in the digital age(Lin 2020). As a result, additional research into the interaction between artificial intelligence technology and art design can lead to new discoveries and advancements in artistic practice. It is evident that artificial intelligence technology has had a significant impact on digital art and design. I intend to do additional study on the interaction between artificial intelligence technology and art design, as well as to investigate the possibilities of artificial intelligence technology in the creation of new forms of artistic expression.
[bookmark: _Hlk135182256]
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