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Abstract: - With the rapid development and application of artificial intelligence (Al) technology, the field of sports visual
communication is undergoing unprecedented changes. This paper aims to explore the application of Al technology in the practice of
sports visual design, and its impact on visual communication effects and design processes. Through the innovative application of
sports visual elements and the optimization of visual design processes, this paper reveals how Al technology can improve the efficiency
and quality of sports visual communication, and also points out the challenges and limitations it brings. It is of great significance to
promote technological innovation and design improvement in the field of sports visual communication and also provides useful
inspiration for exploring the application of Al technology in a wider field of visual design.
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. INTRODUCTION

In recent years, Artificial intelligence (Al) has begun to affect nearly every aspect of our daily lives and nearly
every industry and profession [1]. The use of artificial intelligence technology for artistic creation has become
increasingly interesting to people [2]. The same applies to the field of visual communication, where visual
communication design effectively conveys information to the public through visual elements such as graphics,
images, and layout [3]. Artificial intelligence has revolutionized sports visual communication design and brought
many innovations, such as the application of image recognition, data analysis, and automatic content generation,
greatly improving the efficiency and quality of design. The intelligent learning and personalized recommendation
functions of Al technology can provide designers with more creative inspiration and data support, thus enhancing
the personalization and interactivity of design works, and bringing more rich and accurate visual enjoyment to the
audience. While showing great potential in the field of sports visual design, Al technology also brings a series of
challenges and limitations, including the impact of technology on the role of designers, the restrictions on creative
freedom, and data security and privacy. These problems not only affect the realization of visual communication
effects but also restrict the creative expression of designers and the improvement of audience experience. How to
achieve a balance between Al technology and human creativity, and how to ensure the legal use and protection of
data, are urgent problems to be solved in the field of sports visual design.

This study aims to explore the impact of Al technology in the practice of sports visual design and provide the
empirical basis and practical guidance for optimizing sports visual communication design with the help of Al
technology. By analyzing the application status and potential value of artificial intelligence technology in sports
visual communication design, as well as its impact on the design process, creative expression, and audience
experience, this paper promotes technological innovation and design improvement in the field of sports visual
communication and provides beneficial inspiration for the field of visual design in the future.

Il.  CURRENT APPLICATION STATUS OF ARTIFICIAL INTELLIGENCE TECHNOLOGY IN SPORTS
VISUAL COMMUNICATION DESIGN

A. Application of Image Recognition Technology

The traditional art field is gradually being influenced by artificial intelligence technology [4].In sports visual
communication design, an important application field of artificial intelligence technology is image recognition
technology. Through deep learning and machine learning algorithms, artificial intelligence technology can quickly
and accurately identify the key elements in images such as sports venues, athletes, and game scenes, and realize
automatic labeling, classification, and retrieval functions. The application of this technology greatly improves the
efficiency of designers in collecting and organizing materials, saving a lot of design time and labor costs. At the
same time, image recognition technology can also provide designers with more creative inspiration and possibilities,
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help them better express the spirit and emotion of sports activities, and enhance the appeal and attraction of design
works.

In addition, image recognition technology can also realize real-time monitoring and analysis of the scene of
sports events, providing designers with timely data support and feedback. By analyzing the detailed information of
athletes' actions, expressions, and postures, designers can better grasp the wonderful moments of sports
competitions, capture more audience focus and highlights, better show the intensity and compactness of the
competition, and improve the visual communication effect and enjoyment. For example, in the 2022 Beijing Winter
Olympics, the audience can use image recognition technology to "freeze time and space” in the process of the game,
and watch the three-dimensional picture of the moment when the athletes fight for the moment. At the same time,
image recognition technology can also help designers carry out user portrait and behavior analysis, in-depth
understanding of the audience's needs and preferences, accurate delivery of design works, and improved user
experience and satisfaction.

In general, Image recognition technology realizes good dialogue between humans and machines through
human-computer interaction, and realizes communication and cooperation [5]. Not only does it greatly improve
design efficiency and quality, but it also brings more creative inspiration and possibilities to designers, enriching
the expression forms and experiential effects of visual communication design works. With the continuous progress
and improvement of technology in the future, image recognition technology will play a more important and
extensive role in the field of sports visual communication design, and promote the continuous progress of design
innovation and industrial development.

B. Application of Data Analysis Technology

In sports visual communication design, an important application field of artificial intelligence technology is
data analysis technology. Al technology can transform abstract information into vivid information, and original
content will become more active. Through the analysis and mining of a large amount of data, artificial intelligence
technology can help designers better understand user needs and market trends, to guide the design process and
creative expression. The application of data analysis technology can not only improve the personalization and
interactivity of design works, but also help designers to more accurately grasp the audience's preferences, and
provide more attractive and influential visual communication works.

Through data analysis technology, designers can more accurately understand the behavior habits and interest
preferences of the audience, to develop targeted design plans and content strategies. For example, by analyzing the
user's click data and watching records, artificial intelligence can automatically generate personalized
recommendations, and improve user experience and participation. In addition, data analysis can also help designers
analyze real-time match data and match the intelligence, update and adjust visual design content promptly, to make
it more in line with the current hot topics, and increase the timeliness and novelty of the work.

However, the application of data analysis technology also faces some challenges and limitations. First of all, a
large number of high-quality data are needed as the basis for analysis, and in the field of sports visual
communication, the acquisition and processing of data may be subject to some restrictions and obstacles. Secondly,
data analysis requires professional technical support and algorithm models for accurate prediction and analysis,
which puts forward certain requirements for the technical level and resource investment of the design team. Finally,
data security and privacy issues are also important aspects to be focused on and solved in the application of data
analysis technology. The design team needs to ensure the legality and privacy protection of data and avoid
information disclosure and infringement events.

In summary, as an important application means of artificial intelligence in sports visual communication design,
data analysis technology provides designers with more possibilities to use data intelligence and promotes the
innovation of design works and the improvement of user experience. However, in the application process, it is also
necessary for the design team to constantly explore and improve, to overcome the challenges of technology, data,
and privacy, and realize the maximization of the benefits of artificial intelligence technology in sports visual
communication design.

C. Application of Automatic Content Generation Technology

Automatic content generation technology is an important application field of artificial intelligence technology
in sports visual communication design. Al need not understand ideas or experience emotions to produce meaningful
and evocative art [6]. Through machine learning and natural language processing technology, Al can analyze and
understand a large amount of data and information, and then automatically generate text, image, or video content
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that meets specific needs. Automatic content generation technology can greatly improve design efficiency and save
labor costs in sports visual communication design.

First of all, automatic content generation technology can help designers quickly generate many visual elements,
such as the performance chart of sports events, the information card of athletes, etc. These contents can be
automatically produced according to the requirements of different platforms and media, reducing the time and
energy of manual design. At the same time, automatic content generation technology can also generate personalized
reports and analyses in real-time according to the needs and preferences of users, improving the sense of
participation and interaction of audiences.

Secondly, automatic content generation technology can continuously optimize and update design works
through real-time data analysis and feedback. For example, the real-time data of sports events can be quickly
interpreted and presented by automatic content generation technology, providing audiences with timely
competition and analysis. This immediacy and personalized content production method not only increases the
attractiveness of sports visual communication but also improves the quality and value of design works. For example,
during the 2022 Beijing Winter Olympic Games, CCTV uses Al technology to produce the editing system, which
can automatically condense massive game content into a few minutes of highlights in a short time, efficiently
design and produce short video content of winter Olympic ice and snow events, and quickly and efficiently provide
audiences with high-quality visual content of sports events. During the 2018 FIFA World Cup Russia, CCTV used
Ali Al's video behavior analysis, audio information analysis, and accurate field monitoring to automatically
generate match highlights within 10 minutes [7].

However, although automatic content generation technology has many advantages in sports visual
communication design, it also faces some challenges. For example, the accuracy and creativity of automatic content
generation technology still need to be improved, which requires designers and technicians to work together to
continuously improve and optimize algorithms and models. At the same time, data security and privacy issues also
need to be paid attention to. Designers should carefully handle and manage a large amount of data information to
protect users' privacy rights and interests.

Therefore, as an important application field of artificial intelligence technology in sports visual communication
design, automatic content generation technology has great potential and development prospects. Through
continuous exploration and practice, combined with humanistic care and technological innovation, the role of
automatic content generation technology in sports visual communication design can be better played, bringing
more richer and accurate visual experience to the audience.

I, ANALYSIS OF THE INFLUENCE OF ARTIFICIAL INTELLIGENCE TECHNOLOGY ON SPORTS
VISUAL DESIGN

A. Improving Visual Design Efficiency

The application of artificial intelligence technology has greatly improved the efficiency of visual design [8].
Through the application of Al technology such as image recognition, data analysis, and automatic content
generation, designers can complete design tasks more quickly and shorten the design cycle. In the digital age,
consumers actively express their opinions and exchange information with others through the digital environment
[9]. Al can also automatically process a large amount of data, providing designers with more design solutions and
inspiration, thus improving design efficiency. In addition, Al technology can also automatically adjust the design
scheme according to the needs and feedback of users, reducing human errors and repeated work, and further
improving design efficiency. Therefore, the application of artificial intelligence technology makes sports visual
design more efficient, saves time and energy for designers, and improves the quality of design works. At the same
time, artificial intelligence can also maintain a working state, solving the problem of not being able to concentrate
fully during manual work, and reducing costs for visual communication design in enterprises while improving
design efficiency [10].

B. Enhancing the Personalization and Interactivity of Design Works

The use of visual language to present the connection between people and objects is more realistic and three-
dimensional, and artificial intelligence technology not only further enhances this effect [11]. This also enhances
the personalization and interactivity of sports visual design works. Through data analysis and learning ability, Al
technology can better understand users' needs and preferences, thus providing designers with personalized design
solutions. For example, Al can recommend relevant sports visual content according to users' browsing history and
preferences, providing audiences with a more personalized and accurate experience. In addition, artificial
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intelligence can also achieve real-time interaction. For example, in the process of live broadcasting sports events,
audiences can obtain more information and interesting experiences by interacting with the Al system, thus
enhancing the interactivity of visual communication. By improving the personalization and interactivity of design
works, artificial intelligence technology injects more innovation and vitality into sports visual communication
design and improves the sense of participation and immersion of audiences.

C. Promoting Design Innovation

The application of artificial intelligence technology in the field of sports visual communication design not only
improves the efficiency and quality of design but also promotes the development of design innovation. Professional
artists take on the risk of uncertain demand for their artwork and market demand, so it is their responsibility to find
or create the ideal audience to create market appeal [12]. Through the application of Al technology such as image
recognition, data analysis, and automatic content generation, designers can more conveniently obtain materials and
information, and quickly generate creative works, to complete design tasks in a short time and meet the needs of
audiences. At the same time, artificial intelligence technology also stimulates the creativity and imagination of
designers [13]. so that they pay more attention to the combination of data and technology in the design process,
and constantly try new design methods and forms of expression. For example, in the opening ceremony of the
Beijing Winter Olympics, the use of artificial intelligence technology in the performance program from the
countdown of the 24 solar terms, to "the water of the Yellow River comes from the sky", to "the five rings of ice
and snow break the ice", presents an incomparable sports visual feast for the audience around the world. The
combination of Al technology and design innovation not only injects new vitality and inspiration into the field of
sports visual communication but also provides beneficial inspiration and examples for the innovation of the entire
visual design field. Therefore, it can be said that the influence of artificial intelligence technology on the design
practice of sports visual communication has played a positive role in promoting design innovation, and has brought
new opportunities and challenges to the development of the design field.

IV. CHALLENGES AND COPING STRATEGIES

A. Impact of Technology on the Role of Designers

Although artificial intelligence technology provides huge potential in the field of sports visual design, it also
brings a series of challenges. First of all, the position of designers in the leading design process may be challenged.
Related experiments have shown that during the collaborative creation process between Al and artists, the artist's
perception of creation is influenced by artificial intelligence. Therefore, artists who participate in collaborative
creation are less admired because they are considered less authentic [14]. Therefore, it can be considered that the
traditional roles and responsibilities of designers are facing significant changes. On the one hand, artificial
intelligence technology can assist designers in completing some tedious and repetitive work and improve design
efficiency, but at the same time, it may reduce the uniqueness and creativity of designers. Designers need to
constantly learn and adapt to the development of new technologies to ensure their competitiveness and unique
value. On the other hand, designers need to keep a close watch and control when using artificial intelligence
technology, avoid excessive interference and dependence on technology in the design process, and protect their
design sovereignty and independent thinking ability. Therefore, designers need to know how to integrate Al into
their work, understand the relationship between Al and creativity, and emphasize the importance of the creative
process [15]. Designers need to have the ability to continue learning and innovation, and constantly expand their
own technology and design ability, to better integrate artificial intelligence technology, and give full play to their
design wisdom and creativity. At the same time, education and training institutions also need to strengthen the
training of designers, guide them to better understand and apply artificial intelligence technology, realize the
effective combination and symbiosis of technology and design, and promote the sustainable development of the
design industry.

B. Restrictions on Creative Freedom

The limitation of creative freedom is mainly reflected in the application process of artificial intelligence
technology in sports visual communication design. As the work and technology become inseparable, the artist's
imagination is guided by the ambiguity of some of the data reflections [16]. Resulting in limitations in creative
expression. On the one hand, artificial intelligence algorithms may provide specific suggestions to designers in the
design process, limiting designers' independent thinking and creative play; on the other hand, data-driven design
methods may also make designers restricted by existing data analysis results, making it difficult to make new

53



J. Electrical Systems 20-3 (2024): 50-56

creative attempts. These limitations may affect the uniqueness and innovation of design works, challenging
designers to maintain originality and personalization in the creative process.

To solve the problem of limited creative freedom, designers can actively cooperate with artificial intelligence
technology, give full play to the advantages of human thinking, and create together with technology. Through the
understanding and mastery of algorithms, designers can flexibly use the convenience brought by artificial
intelligence tools, while maintaining independent thinking of design thinking and aesthetics, not bound by
technology. In addition, the diversity of design teams can also promote the collision and exchange of ideas, to break
the trend of ideas and improve the uniqueness and innovation of design works. In addition, paying attention to user
experience and demand analysis in the design process also helps designers better grasp the inspiration source and
direction of the design, and avoid the limitation of creativity to the scope of data analysis.

In general, the limitation of creative freedom is one of the challenges that artificial intelligence technology
needs to face in sports visual communication design. By deepening the cooperation and exchange between
designers and technology, and strengthening the diversification of the design team and user-oriented design, this
challenge can be effectively alleviated, and the creativity and uniqueness of the design works can be guaranteed.

C. Data Security and Privacy Issues

With the universality of personal data collection, transmission, storage, and analysis, privacy has gradually
become a focus of public attention in recent years [17]. Designers and institutions need to ensure the security and
privacy protection of these data to prevent possible data leakage and abuse. Especially in scenarios involving user
personal information and behavior analysis, strict data protection systems and security mechanisms must be
established to ensure that user data is not illegally obtained and used. However, due to technological anxiety, a
universally applicable regulatory mechanism at the legal level has not yet been established and improved [18].

To solve data security and privacy issues, designers and institutions can adopt a series of coping strategies.
Firstly, establish a sound data security management system, including compliance review, data encryption, access
control, and other measures to ensure the security of data in the process of collection, storage, and transmission.
Secondly, strengthen the understanding and compliance of data protection laws and regulations to ensure that data
processing behaviors comply with relevant legal provisions and avoid legal disputes caused by illegal data use. In
addition, designers and institutions can also reduce the risk of data leakage and abuse through security technology
and innovative means, such as the use of appropriate security software and technical tools, data desensitization
treatment, and other ways.

In addition, strengthening user education and awareness improvement is also an important way to solve data
security and privacy problems. Designers and institutions can provide users with training on data security and
privacy protection awareness so that they can understand the importance of personal data, how to protect their
privacy information and the security issues that need to be paid attention to when using sports visual communication
design products. Through these education measures, users' emphasis on data security and privacy protection can
be improved, and the risk of data leakage and abuse can be reduced. In line with the principle of people-oriented,
the establishment of an Al ethical code should be promoted, and the formulation of a systematic legal regulation
system based on Al legislation and supplemented by specific management measures should be promoted [19].

To sum up, Solving data security and privacy issues requires designers and institutions to strengthen their
attention to data security management [20]. Strictly abide by relevant laws and regulations, take effective security
measures and technical means, and enhance users' awareness of privacy protection, to jointly maintain data security
and privacy protection in the field of sports visual communication design. Only in this way can we ensure that the
application of artificial intelligence technology in sports visual communication design can be better developed and
applied.

D. Countermeasures

Given the possible challenges brought by artificial intelligence technology in sports visual communication
design, first of all, it is suggested to strengthen the construction of the ethical and legal framework of artificial
intelligence technology to ensure that it will not infringe upon the rights and interests of others or cause adverse
effects in the design process. Secondly, to promote the balance between technology and creativity, designers need
to maintain the uniqueness and innovation of creativity while using artificial intelligence technology, to avoid the
excessive influence of technology on the role of designers. In addition, we should pay attention to data security and
privacy protection, to ensure that there will be no information disclosure or abuse in the application process of
artificial intelligence technology. Finally, education and training to improve the technical ability and innovation
awareness of designers, to help them better understand and apply artificial intelligence technology, to better adapt
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to and lead the development of sports visual communication design. These coping strategies will help solve the
problems that may arise in the design of sports visual communication using artificial intelligence technology, and
promote the development and innovation in this field.

V. CONCLUSION AND PROSPECT

A. Research Conclusion

The application of artificial intelligence technology in the practice of sports visual communication design plays
a significant role in improving design efficiency, creative expression, and audience experience. It not only changes
the design process and tools but also affects the role and thinking mode of designers, promoting the innovation and
development of sports visual communication design. At the same time, its application also brings some challenges
and problems. Designers need to pay more attention to data security and privacy protection, while maintaining
creative freedom and design quality, to ensure the effective application of artificial intelligence technology. In
addition, the public needs to strengthen the discussion of ethical and legal issues of artificial intelligence technology
in sports visual communication design. On the one hand, it is necessary to promote the balance between technology
and humanities, and continuously promote the improvement of designers' technical ability and innovation
consciousness.

In general, this study provides beneficial inspiration and practical guidance for technological innovation and
design improvement in the field of sports visual communication design and has positive significance for promoting
the wider application of artificial intelligence technology in the field of visual design. It is hoped that this study can
provide a reference for scholars and practitioners in related fields, promote the deep integration of artificial
intelligence technology and visual design, jointly promote the development and progress of the sports visual
communication field, and provide more effective paths and strategies for achieving better sports visual
communication effect and user experience.

B. Further Research Prospects

Through the in-depth discussion of this study, we find that artificial intelligence technology has a positive
impact on the design practice of sports visual communication, improving the design efficiency and quality, but also
bringing new challenges and limitations. In future research, we can further deepen the discussion in the following
aspects:

Firstly, we can explore the specific application cases of artificial intelligence technology in sports visual
communication design, analyze its impact on the design process and creative expression mechanism, and provide
more specific practical guidance for designers.

Secondly, we can study the interdisciplinary application of artificial intelligence technology in sports visual
design, investigate its combination with design, communication, engineering, and other fields, and promote
integration and innovation between different disciplines.

In addition, we can continue to explore the ethical, legal, and privacy issues of artificial intelligence technology
in sports visual communication design, and build a more perfect legal framework and norms to protect the rights
and interests of designers and users. Finally, we can pay attention to the application effect of artificial intelligence
technology in the visual communication of mass sports events, such as the Olympic Games, the World Cup, and
other major events, to explore its impact on audience experience and communication effect, and provide new ideas
for improving the communication effect and appreciation of sports events.

Through further research and discussion, we can better understand and grasp the potential and limitations of
artificial intelligence technology in the field of sports visual communication design, promote technological
innovation and design improvement, and provide more effective paths and strategies for achieving better
communication effects and user experience of sports events.
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