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Abstract With the rapid development and application of AI technology in recent years, many industries have been affected and challenged. This paper first reviews the latest applications and impacts of AI technology on the contemporary Chinese animation industry. It analyses how AI has revolutionized various aspects of improving the efficiency and quality of animation production, creative storytelling, music composition and enhancing user engagement and experience. Analyze the application of AI technology in the Chinese animation industry from an interpretative phenomenological research approach, and the deeper understanding that the combined approach brings. Finally, this study provides some insights into the case-specific advantages, challenges, and future trends of AI in the Chinese animation industry.

Keywords  AI technology； Chinese animation； Creative industries； hermeneutic phenomenology










1.Introduction
In recent years, Artificial Intelligence is changing the world, and various disciplines of art are following the trend of the times, keeping up with the frontiers of science and technology, and promoting the innovation of art and the development of industry with technological innovation (Jie, L., 2021). As an important part of China's cultural and creative industries, China's animation industry has also achieved rapid development over the past 10 years, with the continuous output of animated films, TV dramas, comics, games, etc. However, the industry faces challenges such as the lack of innovation in character design, and its disadvantage compared with developed countries (Yang, L., Yang, J. and Xiao, H., 2018). To address these challenges, various studies have proposed strategies for the sustainable development of China's animation industry. These strategies include improving the animation industry chain, integrating the operation mode of the animation industry chain, establishing animation industry development strategies, cooperation mechanisms and expansion modes, and promoting the formation of a sustainable development model for the animation industry. (Fan, K.K. and Feng, T.T., 2021) In addition, there are also studies stressing the importance of animation character design innovation for broadening the thinking and vision of Chinese animators and finding a path of animation with national characteristics (Yang, L., Yang, J. and Xiao, H., 2018). Rising domestic demand for quality local content, strong government support, technological advances, and the expansion of online platforms are also all key factors influencing the development of China's animation industry (Shackleton, L. ,2019). Among them, the application of AI technology in the animation production process has revolutionised the industry, and this technological integration can be used as a strategy to overcome some of the limitations of the past, such as the lack of originality and the reliance on traditional techniques. Artificial intelligence tools are increasingly being used in all stages of animation production, including character design, motion capture, scene creation and animation rendering, to increase efficiency and creativity. (Draper, J. 2023).
Artificial Intelligence (AI) refers to the simulation of human intelligence in machines that are programmed to think like humans and mimic human behaviour. This technology is increasingly being used in everyday life, revolutionising everything from healthcare to entertainment, and is considered to be a major driver of the Fourth Industrial Revolution (Anderson, J. and Rainie, L., 2018). Exploring the application of AI technologies such as machine learning, computer vision image generation and natural language processing in animation production, it is found to be a new technique and tool for production to improve efficiency and artistic expression, favouring the advancement of animation technology (Liu, J., 2022). Investigating how AI technologies affect the collaboration between human animators and AI systems can reveal the possibilities, challenges and ethical considerations of co-creation of animation content. Understanding the impact of AI-generated animation content on audience preferences and consumption patterns can help researchers and practitioners gauge the acceptance of AI-generated content and its potential for market success. Analyzing the integration of AI in China's animation industry can provide insights into the industry's trajectory, trends, and factors that contribute to its competitiveness on a global scale.
Currently, research on the application and impact of AI technology in the Chinese animation industry is a new area of academic exploration. Chinese and foreign scholars are exploring topics such as AI-driven character animation, automatic animation generation, AI-assisted storytelling, and audience perceptions of AI-generated content. Researchers are adopting an interdisciplinary approach that combines computer science, animation studies, media studies and cultural studies to gain a comprehensive understanding of the impact of AI in the animation industry (Nguyen, D., 2023) (Senpai and Saad, 2023). the rise of AI-generated art has caused a lot of anxiety amongst practitioners in China's gaming and animation industries, even animators and game artists have been forced to lose their jobs, with some practitioners stating that a job that used to be done by 10 people now requires only 2. Some professionals see AI-generated art as a cost-saving measure, as it is cheaper to animate 3D models using hand-drawn features than to meticulously draw each frame 24 times per second (Goyal, A., 2023), and while some are concerned that AI may replace animators, it is necessary to consider the potential benefits that this technology could bring to the industry. For example, AI image generation could be an excellent aid for comic book artists who are often faced with tight deadlines for delivery, allowing them to generate quick sketches and focus on producing compelling stories and character development (Zhou, V. et al., 2023). In addition, collaborations between academia and industry are advancing research in this area. Academic institutions are collaborating with animation studios and technology companies to develop and implement AI techniques in real-world animation production environments. An example of this collaboration is the partnership between the Disney Research Centre and ETH Zurich in Switzerland. Together they developed a new AI-based technique for simulating the behaviour of hair and fur in animated characters (Kumar, V., 2022), another example is the collaboration between the University of California, Berkeley and Pixar Animation Studios, where researchers developed a new AI-based technique to simulate the behaviour of crowds of people in animated films (Rossoni, A.L., de Vasconcellos, E.P.G. and de Castilho Rossoni, R.L., 2023),Overall, research on the application and impact of AI technologies in the contemporary Chinese animation industry is an evolving field with great potential for exploration, innovation and collaboration between academia and industry, and its future trajectory will be a fascinating journey to observe.
2. Interpretative Phenomenological Perspectives
2.1 Interpretative phenomenology and the understanding of cultural phenomena
2.2 Hermeneutic phenomenology and the interpretation, experience, and perception of animation works
2.3 Hermeneutic Phenomenology and the Culture of Creation, Human Experience, and Content Perception Related to Artificial Intelligence Technology in Animation

Hermeneutic phenomenology is a qualitative research methodology that seeks to understand and interpret the lived experiences of individuals, which emphasizes the uniqueness of individuals and their life stories (Goble, E. and Yin, Y., 2014). It arises from the philosophy of phenomenology and takes its defining characteristics from the philosophical approach to phenomenology; an approach that combines the interpretive aspects of hermeneutics with the descriptive aspects of phenomenology（Laverty, S.M., 2003）. Phenomenology is usually defined as the study of phenomena experienced in people's lives (Sloan, A. and Bowe, B., 2014). The central assumption of hermeneutic phenomenology is that meaning has permeated our perception of the world at its most basic and fundamental level, and that when we are immersed in the world and feel the significance of this of the world, the significance of the world, the history, and the culture of this of the world has preceded our understanding and interpretation (van Manen, 1990). Secondly, it assumes that human life is interpretive, which means that we always interpret our experiences rather than merely record them. In other words, we do not just passively receive experiences but actively give them meaning (Smith, 2013). It then emphasizes that fundamental to the production of meaning is context, and that hermeneutic phenomenology assumes that an individual's interpretation of his or her experience is inevitably influenced by his or her social, historical and cultural context (Moores, 2002). At the same time, hermeneutic phenomenology considers meaning to be co-created, and hermeneutic phenomenology suggests that meaning is not 'discovered', but co-constructed by the researcher and participants (Gadamer, 1960/2004). 
Indeed, the main features of hermeneutic phenomenology involve examining individual parts and the whole experience in a circular, open and questioning way, there is no fixed research methodology but the researcher chooses a variety of research activities such as interviews, thematic analyses, iterative interpretations, reflective writing and so on. In-depth interviews, the researcher may have long, detailed conversations with participants to capture their lived experiences and interpretations of particular phenomena. (Laverty, 2003). Thematic analysis, by reading and rereading interview transcripts, researchers can identify recurring patterns or themes that help reveal the meanings that participants ascribe to their experiences. (Van Manen, 1990). Iterative Interpretation, hermeneutic phenomenology uses a cyclical process of interpretation called the hermeneutic cycle. It involves moving from understanding the whole context to understanding the parts and then back to better understanding the whole (Gadamer, 1960/2004). Reflective writing, writing and rewriting are seen as ways of deepening understanding and revealing new meanings that lead to rich, thick descriptions of phenomena (Van Manen, 1990). Researchers seek to explain and understand the meaning and nature of the phenomena being studied with a focus on revealing and reflecting on the lived meaning of the underlying experience and finding the nature of the phenomena in practice (Goble, E. and Yin, Y., 2014) Therefore, hermeneutic phenomenology is a research methodology best learnt through practice.
Studying AI technology in Chinese animation from a hermeneutic phenomenological perspective can attempt to understand the experiences, perceptions associated with people who are differently connected in AI and the Chinese animation industry. For example, from the perspective of animation artists, animators who use AI in the cartoon design process may find that their creative workflow has changed significantly. They may see AI as a tool that can help them generate ideas and execute designs more efficiently, thus enabling them to focus on the creative aspects of their work (Mahmud, B.U., Hong, G.Y. and Fong, B., 2022). On the other hand, some artists may feel that the involvement of AI dilutes the authenticity of their work and may even trigger anxiety about being replaced by machines, for example, a study comparing human and AI-generated artworks investigated the impact of authorship on aesthetic appreciation (Darewych, T., 2023). Viewers' perspectives, viewers may have different perceptions of AI-designed comics based on their personal experiences and expectations. Some may enjoy the innovative design and storytelling methods that AI brings to the table, while others may prefer traditional man-made comics. Perceptions may also differ depending on the reader's awareness of AI's involvement in the design process. Industry perspective, introducing AI into comics design could significantly reshape the comics industry. It could lead to more cost-effective and efficient production processes, or new aesthetic styles and narrative forms. However, it could also raise concerns about the loss of jobs for traditional comics artists and change the power dynamics of the industry, especially if AI design becomes the dominant trend (Goyal, A., 2023). Socio-cultural perspective, from a wider social and cultural perspective, the use of AI in comics design could have an impact on the perception and value of comics as an art form. It could also affect the way narratives are constructed, potentially leading to shifts in themes or storytelling styles. Research could conduct interviews or surveys to collect data from these different perspectives, and then use hermeneutic phenomenology to explain individual understandings of the experience of AI in comics design.

3. When Artificial Intelligence Comes into Animation 
3.1 Definition of Artificial Intelligence Technology
The Dartmouth Summer Research Programme on Artificial Intelligence, held in 1956, is widely regarded as the seminal event for AI as a field. Definitions of AI vary across perspectives, with early scholars giving a definition that considers AI as the theory and development of computer systems capable of performing tasks that typically require human intelligence, such as visual perception, speech recognition, decision-making, and translation between languages (Turing, A.M., 2012). The modern academic view of AI is the ability of a system to correctly interpret external data, learn from that data and use those learnings to achieve specific goals and tasks through flexible adaptation (Kaplan, A. and Haenlein, M., 2019). The practical perspective suggests that AI refers primarily to the simulation in computers of the ability to think and behave like a human being, such as learning and problem solving, or any machine that exhibits human-like characteristics (Poole, D.L. and Mackworth, A.K., 2010), and the industry perspective suggests that "AI is a set of technologies - -from machine learning to natural language processing- that allow machines to perceive, understand, act, and learn" (Chui, M., Manyika, J., Miremadi, M., Henke, N., Chung, R., Nel, P. and Malhotra, S., 2018).

3.2 Historical development and application of AI technology in the field of animation
The history and development of the use of Artificial Intelligence (AI) in animation is a dynamic and rapidly evolving field; AI has gone from assisting in the creation of animation, to helping to design complex visual effects, to becoming an integral part of the animation industry today. Some of the major developments in the cross-application of AI and animation can be viewed here according to the timeline: in the 1980s, with the rise of computer animation, the use of AI in animation began with computer-generated animation (CGI), and techniques such as procedural animation came into being, which uses algorithms and mathematical functions to create movements and shapes. For example, the film Tron (1982) was one of the first major films to make extensive use of computer graphics techniques, including procedural animation (Rubin, M., 2006).The 1990s saw the rise of motion capture, a technique that mainly involves tracking the movement of objects or people. This technique laid the foundation for the integration of artificial intelligence with animation as it was based on capturing and processing data to create animation models. For example, the character Gollum in the Lord of the Rings trilogy (2001-2003) was brought to life through motion capture technology, which was a major milestone in the integration of AI and animation (Sito, T., 2013).In the 2000s, video games and rendering in AI, improved for a more interactive and realistic experience. It was mainly used to generate responsive, adaptive or intelligent behaviour in non-player characters (NPCs) to simulate human-like intelligence (RJ Pierce ,2022), AI began to assist in rendering to create more detailed and realistic animation. For example, Pixar's rendering software, RenderMan, began to use machine learning algorithms to generate high-quality images at faster speeds. in the 2010s, AI began to be incorporated into character animation and storyline generation, for example, Disney used "GD-IQ" in animated story scripts - a method of reviewing scripts for spelling. -a tool for reviewing scripts to spell-check for gender bias (Curtis, C.,2019).The 2020s saw the emergence of deep learning and generative adversarial networks, which opened up new possibilities for animation, e.g. OpenAI's DALL-E, a spin-off of the GPT-3 model, can generate images from textual descriptions to generate images, showing the potential for creating characters and scenes in animation (Arnob, N.M., Rahman, N.N., Mahmud, S., Uddin, M.N., Rahman, R., & Saha, A.K., 2023). Artificial intelligence is used to improve character animation such as facial expressions and body movements. The artificial intelligence tool AniVid trains a first-order motion model (FOMM) on a part of the tool, which can effectively animate still images of animated characters (Gangi, K., & Stuyvesant ,2021). AlphaGd is an artificial intelligence that can be used in film and television animation to make characters more detailed and comfortable (Li, Y., 2021). 2021), through machine learning, AI can learn real human movements and transform them into animation to make characters look more realistic (Wang, Y.,2023.). Overall, the historical development and application of AI in animation has shown a gradual shift from simple tasks to more complex and creative applications. As AI technology continues to improve, its application in animation is likely to become more popular and innovative.

4. Artificial Intelligence Technology in China's Animation Production
4.1.AI and animation story writing
4.2.AI and animation character design
4.3.AI and animation scene design
4.4.AI and animation sound production
4.5.AI and animation rendering
4.6.AI and animation process automation
4.7 Comparison and Integration of Artificial Intelligence Techniques with Traditional Animation Techniques

5. Interpretative phenomenological analyses
How can hermeneutic phenomenological research methods be used to explore the lived experiences of creators, animators and viewers in relation to AI technology in animation?  Investigating subjective perceptions, emotions and aesthetic experiences associated with AI-generated animation works，Analysing how AI technology affects the creation process, aesthetic preferences and reception of animation content…………

6. Case study: Integration of artificial intelligence in animation
6.1. case study 1: AI-assisted character design and animation in "The Lion King (2019)" film
The animators of this Disney film used AI to create realistic movements and expressions of the animal characters to make them look as lifelike as possible (Salvi, N. 2023).
6.2. Case Study 2: " Data Analysis and Audience Positioning Driven by Artificial Intelligence in the Chinese Animation Film "To Your Island" Using AI Technology

6.3. case study 3: personal practice cartoon “Star Ocean” artwork creation exploring collaboration between AI and animators
The ‘Star Ocean’ is a fictional personal practice cartoon project and the centerpiece of this case study. This case study aims to understand and analyze the collaboration between Artificial Intelligence (AI) and animators in the creation of artwork. We will explore the processes and outcomes of the unique collaboration between Artificial Intelligence (AI) technology and animators in the creation of a personal practice comic artwork. This case study focuses on the manga Star Ocean, which incorporates AI into its production process in order to facilitate its artwork creation process. We will detail how AI and human creativity can work symbiotically to produce high-quality work while streamlining the production process. This is an attempt to understand how technology and human creativity can coexist and enhance each other in the field of comic art.
6.3.1 Methodology
The first step is to integrate AI into the production process, so AI techniques are used in various parts of the creation of the Star Ocean manga work, such as story, character design, scene design, and split-screen design, etc. In this case, Chatgpt4 is chosen to assist in the generation of the manga storyline, and Midjourny software is used for image generation. It is also desired to train the AI model using the manga work dataset. The models were allowed to learn to generate suggestions for new frames, and understand visual storylines. The animators then worked on refining the artwork and adding a personal touch. The implementation involved a series of iterative processes of AI model refinement and animator input to achieve the optimal balance of AI-generated and human-created content.
6.3.2 Analysis
The integration of AI into the art creation process in ‘Star Ocean’ demonstrates that AI and human creativity can co-exist and complement each other in the creative field. By using AI drawing software to generate the character design in my cartoon work "Star Ocean", as in Figure 1, for example, a high school girl image is needed in the story, by typing in keywords describing the information of the character's image, a series of text such as "a Chinese girl who goes to high school, wears a school uniform, a three-view view, and a cartoon style", a series of text in the animator's Mind will appear in the design of the picture idea, at the same time, you can use these text descriptions to let the AI software to generate the picture, in different AI drawing software image generation, there will be differences in style, here in the Midjourny software, the secondary digital drawing style to generate the effect is very good, more mature, generated images should be appropriate modification should be a lot of can be used directly. It is not difficult to find that the main advantage of AI application is to improve the efficiency and reduce physical labour, many very high-quality digital drawing, ordinary hand-drawn artists need a few days to complete, but the AI drawing software only takes more than ten seconds (Shen, Y. and Yu, F., 2021) (Huang, Y.,2023), followed by AI-driven consistency and the uniqueness of human creativity can be be combined.
[image: ]
Figure 1. [Screenshot of the AI-generated character design for Natsuki, the protagonist of the Star Ocean manga]. author's own image.
The image generation of keywords in AI mapping software reflects multiple cultural aspects such as cultural biases in the data, language and visual culture, perception of objects and concepts, perception of space and place, digital literacy and user practices, and ethical and privacy considerations, e.g., cultural biases in the data, AI models are trained on a large number of datasets, which typically include images and keywords from Internet images and keywords (Friedman, S.E., Schmer-Galunder, S., Chen, A., Goldman, R.P. and Ausman, M., 2020). These datasets can reflect the biases that exist in the societies that created them. For example, if an AI is trained primarily on images of Western societies, it may have difficulty accurately generating or recognising images associated with other cultures. In the creation of my practical work, I mainly chose to complete my cartoon work by traditional watercolour hand-painting, in which the story characters and story environments mainly originated from China. When I tested using Midjourny to generate the target watercolour comic effect, as shown in Figure 2, I could not directly generate the Chinese girl and the Chinese school environment that I needed, and the generated effect could not be used directly, which is a certain cultural bias, but generating an image based on the concept of the text can still be used as a reference for the picture.
[image: ]
Figure 2 . [Screenshot of AI software generated image "Chinese girl on her way home from school"]. author's own image.
In terms of linguistic and visual culture, AI mapping software often associates text-based keywords with visual content, reflecting the intersection of linguistic and visual culture (Wu, Y., 2022). For example, images associated with the keyword "wedding" may reflect specific cultural norms and expectations of the event. In the perception of objects and concepts, similar to space and place, the AI interprets keywords associated with objects and concepts based on the trained data. The way the AI interprets these keywords will reflect cultural understandings and stereotypes (e.g., "happiness," "food," or "celebration"). When training AI models, large datasets are used to teach AI systems to recognise patterns and make predictions. These datasets can include text, images, and other forms of data. If the training data contains biases or reflects cultural stereotypes, the AI system may learn and perpetuate these biases in its interpretations (Cem Dilmegani., 2022). It is crucial to recognise that AI systems are not inherently biased, but rather reflect the biases present in the data on which they are trained. By promoting diversity and inclusion in training data and implementing ethical guidelines, we can work to reduce bias and ensure fair and unbiased AI interpretations. In terms of digital literacy and user practices, effective use of AI mapping software often requires a degree of digital literacy that reflects the wider societal shift towards digital communication. The way in which users interact with the software can also reflect certain user practices and norms within different cultural groups. In terms of perception of space and place, the way in which the AI interprets and generates images of different locations can reflect cultural perceptions of space and place. For example, the AI may associate keywords such as 'home', 'park' or 'city' with certain types of images based on cultural understandings of these spaces. Finally, the use of AI mapping software to generate images based on personal or sensitive keywords may raise ethical and privacy issues that reflect cultural debates around privacy, surveillance and the ethical use of AI (Coeckelbergh, M., 2020) (Liu, A., 2015).
6.3.3 Insights and Preliminary Conclusions
The use of AI in the comics and animation industry could revolutionize the way artwork is created. It could reduce production time, improve artistic consistency, and allow artists to focus on more complex and creative tasks. It opens the door to new methods of content creation and has the potential to democratize the field by reducing technical barriers for new entrants. This case study provides unique insights into the possibilities that AI brings to the comics and animation industry. It is clear from the case of “Star Ocean” that AI can be a valuable tool for animators. Further research and development in this area will determine the extent to which AI technology can change the landscape of manga and animation creation.

6.4. Case study of an AI-driven animation studio in China - an example of practical application of AI in the Comic Design course at Anhui Normal University

7. Opportunities and Challenges of Artificial Intelligence for the Development of China's Animation Industry
7.1. empowering creators and expanding creative boundaries
7.2. enabling cost-effective production and resource optimization
7.3. enriching audience experience and personalization
7.4. ethical issues and implications for artistic integrity
7.5. potential job displacement and changes in the employment situation
7.6. cultural impacts and risk of homogenization
8. Future prospects and recommendations
8.1. Emerging trends and advances in AI technology
8.2. potential collaboration between AI and human animators
8.3 Ethical considerations and responsible use of AI in industry
9. Conclusion
A review of the impact of AI technology on China's animation industry, an evaluation of the opportunities and challenges presented by AI, and final thoughts on the future of AI-driven animation in China.
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