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Abstract: With the integration of artificial intelligence (AI) technology, its value in the field of sports 
training has become increasingly prominent. Specifically in the extreme sport of free diving, the 
involvement of AI has opened up new horizons for the innovation and upgrading of training methods. 
This article explores the potential of AI in free diving training and constructs a framework for AI-based 
free diving training. The framework is grounded in the theory of digital intelligence empowerment, 
leveraging data collection, processing, and in-depth analysis to accurately grasp the athlete's status 
and provide personalized guidance and real-time feedback. Additionally, the integration of virtual 
reality technology creates an immersive training environment, enhancing the authenticity and sense of 
participation. AI enables free diving training to reach new heights, improving efficiency and safety. In 
the future, AI will continue to play a role in the field of sports training, bringing more possibilities to 
athletes. This research first explores the inherent logic of AI-enabled free diving training, clarifying the 
core elements such as data-driven, personalized guidance, intelligent monitoring, and interactive 
experiences. Secondly, by referring to international successful cases and experiences, this study 
proposes a localized practical framework, encompassing the construction of technical systems, 
organizational systems, and environmental spaces. The technical system is responsible for data 
collection, processing, and analysis, providing scientific and precise training guidance for athletes. The 
organizational system ensures the smooth implementation and effective management of the project. 
Meanwhile, the environmental space provides necessary physical and virtual training spaces for 
athletes. Through empirical research, this article validates the effectiveness and practicality of the 
framework, providing new ideas and methods for the innovation and development of free diving 
training. This research not only enriches the application research of AI in the field of sports training, 
but also provides strong support for the sustainable development of free diving. In the future, with the 
continuous advancement of technology and the expansion of application scenarios, the application of 
AI in free diving training will become more extensive and in-depth. 
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1. Introduction 

1.1 Background Introduction 

Free diving, as an extreme sport, has garnered widespread attention and attracted a large number of 
participants globally in recent years. The high risk and technical complexity of this sport pose 
significant challenges to athletes' physical fitness, psychological qualities, and technical proficiency. 
Traditional training methods, which often rely heavily on coaches' personal experiences and athletes' 
self-perception, make it difficult to effectively ensure training efficiency and safety to a great extent. 
With the advancement of technology, especially the rapid development of artificial intelligence (AI) 
technology, its application in the field of sports training has become increasingly widespread and 
profound. Against this backdrop, it is particularly important to explore how AI can empower free 
diving training to enhance training efficiency and ensure training safety[1]. In the field of free diving, 
the application of this technology is expected to help athletes better master diving skills, optimize 
breath control, and enhance their underwater adaptability and ability to respond to emergencies[2]. AI 
can also play a significant role in preventing sports injuries. By monitoring athletes' physiological data, 
such as heart rate and blood oxygen saturation, in real-time, AI systems can promptly detect 
abnormalities and alert coaches and athletes, thus effectively reducing risks during training. This early 
warning mechanism is undoubtedly a revolutionary progress for high-risk sports like free diving[1]. 
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When applying AI to free diving training, it is necessary to consider practical conditions, athlete 
differences, environmental specificities, and technical feasibility, to ensure that AI can play its 
maximum role and assist athletes in training and competitions[2]. 

1.2 Research Significance 

In modern sports training, technology is transforming traditional models. Free diving, as a sport 
requiring exceptional physical fitness, mental endurance, and skill, urgently needs new training 
methods to improve efficiency and safety. Artificial intelligence technology offers such possibilities. 
Combining the needs of free diving, this study constructs a training program based on artificial 
intelligence, aiming to enhance training efficiency and reduce safety risks. This program utilizes data 
analysis and simulation to tailor plans for athletes and monitor their physiological states in real-time to 
adjust training intensity. Artificial intelligence can also predict physical limits, ensure training safety, 
and identify and prevent potential safety hazards. The outcomes of this study are not only applicable to 
free diving but can also be extended to other extreme sports, supporting innovation in the sports 
training industry[3]. We hope that this program will contribute to the sustainable development of free 
diving and sports training, aligning with the trends of intelligence and data-driven sports industry, 
promoting the modernization and scientification of free diving, and providing a reference for other 
sports. The significance of this study lies in promoting technological innovation and industry 
development in sports training, making future training more scientific, efficient, and safe. 

1.3 Research Objectives 

The research aims to achieve the following primary objectives: 

Analyze the potential and feasibility of artificial intelligence technology in free diving training. 
With technological advancements, artificial intelligence has demonstrated strong data processing and 
pattern recognition capabilities in various fields. In free diving training, AI can analyze athlete data and 
provide precise suggestions, such as correcting movements through deep learning algorithms to 
enhance training efficiency. At the same time, it can intelligently adjust training plans to ensure 
scientific and safe training. 

Construct a free diving training program based on artificial intelligence. Combining traditional 
theories, the research aims to build a new training program that collects and analyzes athlete 
information to tailor personalized plans for each athlete. This not only improves skill levels and 
prevents injuries but also enables athletes to achieve training goals more efficiently[4]. 

Conduct empirical studies to verify the effectiveness of the program. The research will conduct a 
series of empirical studies comparing the performance of athletes of different levels under traditional 
and AI-assisted training methods. It is expected that the data will demonstrate the significant 
advantages of AI technology in improving training efficiency and athlete performance. 

2. Theoretical Foundation and Literature Review 

2.1 Theory of Digital Intelligence Empowerment 

The theory of digital intelligence empowerment is an important concept in the context of 
contemporary technological development, emphasizing the crucial role of digital and intelligent 
technologies in driving the transformation of traditional industries. According to this theory, the deep 
integration of digital and intelligent technologies can effectively enhance the production efficiency and 
innovation capabilities of industries, enabling them to gain a competitive advantage in the fierce market 
competition. The core of this theory lies in utilizing advanced technologies to intelligently transform 
traditional industries, thus achieving high-quality development. 

In the field of free diving training, the theory of digital intelligence empowerment also demonstrates 
its significant application potential. Traditional free diving training methods primarily rely on coaches' 
personal experience and athletes' self-perception, which limits the improvement of training efficiency 
and safety to a certain extent. The introduction of artificial intelligence technology brings new 
possibilities to free diving training. Through data collection, analysis, and prediction, AI technology 
can provide athletes with more personalized and scientific training guidance. Coaches can then adjust 
the training plans based on these data to ensure that athletes train in optimal conditions, thereby 
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improving training efficiency. 

2.2 Current Status of Free Diving Training 

Free diving training primarily relies on coaches' experience and athletes' personal insights. While 
this approach can enhance skills, it has significant limitations[5]. Coaches' judgments may vary due to 
personal experience and observation angles, resulting in inconsistent training advice. Athletes lack 
scientific evidence, leading to slow progress in training effectiveness. Simultaneously, the high risk of 
free diving requires scientific and safe training methods. Therefore, it is necessary to introduce more 
scientific and precise training methods. 

In recent years, AI technology has begun to play a role in other sports training fields, providing 
athletes with scientific and precise training guidance through data collection, analysis, and prediction. 
This has the potential to address traditional issues in free diving training. In practice, some studies have 
explored the application of AI technology in free diving training, utilizing machine learning algorithms 
to conduct personalized analysis of data and provide more precise training suggestions. 

Although AI technology holds promising prospects in the field of sports training, its application in 
free diving training is still in its infancy. With technological advancements and data accumulation, it is 
expected to bring revolutionary changes to free diving training in the future. The current training status 
calls for more scientific and precise training methods, and the application of AI technology is expected 
to bring new breakthroughs in this field. By combining coaches' experience, athletes' actual conditions, 
and advanced technological means, we hope to achieve higher training efficiency and better safety in 
free diving training in the future. 

2.3 Application of AI in Sports Training 

The application of artificial intelligence (AI) in sports training is becoming increasingly widespread, 
providing athletes and coaches with scientific training methods and tools. In free diving training, AI 
technology can analyze athletes' physical fitness, skill level, and psychological state to customize 
training programs, improving training efficiency and competitive performance. Simultaneously, big 
data analysis and machine learning algorithms can deeply mine and analyze athletes' various indicators, 
providing coaches with instant feedback to help them adjust training plans. Additionally, virtual reality 
(VR) and augmented reality (AR) technologies provide athletes with realistic and vivid training 
environments and experiences, helping them better adapt to competition rhythm and pressure. The 
application of smart wearable devices and sensor technology enables real-time monitoring of athletes' 
training status and performance data, facilitating the timely detection of potential risks and issues to 
ensure training safety. 

However, current research on the application of AI in free diving training is relatively limited, 
necessitating further exploration of its specific application methods and effects. Meanwhile, the 
application of AI technology needs to be analyzed and adjusted based on actual conditions to develop 
more personalized and scientific AI training programs. With the continuous development and 
advancement of AI technology, its application in sports training will become more in-depth and 
extensive. In the future, we can expect more innovative application cases to emerge, bringing more 
changes and improvements to sports training[6]. 

3. The Logical Framework of AI-Enabled Free Diving Training 

3.1 Basic Concepts 

The process of AI-enabled free diving training can be dissected in detail through several core links. 
Data collection serves as the starting point, utilizing modern sensor technology to capture crucial data 
from athletes during training. Data processing and analysis bridge the gap, with big data analysis and 
machine learning algorithms playing a vital role in identifying potential issues and areas for 
improvement among athletes. Based on the analysis results, personalized training suggestions and 
feedback are provided to athletes, minimizing the risk of sports injuries. Technologies such as virtual 
reality offer athletes a more realistic and vivid training environment and experience, enhancing training 
efficiency. AI-enabled free diving training is a comprehensive process that improves the scientificity 
and precision of training, providing athletes with more personalized and efficient training programs. 
With technological advancements and the expansion of application scenarios, AI is expected to bring 
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more revolutionary changes to free diving training in the future. 

3.2 Core Elements 

The core elements of AI-enabled free diving training constitute the foundation of this training 
method, ensuring efficient and safe training. The following four core elements will be elaborated upon 
in detail. Firstly, data-driven training methods are a significant characteristic of modern sports training, 
especially in high-risk sports. Through precise data collection and analysis, coaching teams can gain a 
more accurate understanding of athletes' physical condition, technical bottlenecks, and potential risks. 
These data are not only used to evaluate the current training effect but also predict athletes' possible 
performance in future training, thereby adjusting training plans accordingly. Secondly, personalized 
training guidance reflects respect for the uniqueness of each athlete. With the aid of AI technology, the 
most suitable training plans can be designed for athletes based on their historical data and current status, 
maximizing their potential and reducing the risk of injury[7]. Thirdly, intelligent monitoring and 
feedback mechanisms are crucial for ensuring training safety and improving training efficiency. 
Through smart wearable devices and sensors, coaches can monitor athletes' underwater status in 
real-time. Once abnormalities are detected, such as abnormally high heart rates or decreased blood 
oxygen saturation, immediate measures can be taken. These devices can also provide instant feedback, 
helping athletes understand their performance and adjust training strategies accordingly. Lastly, 
interactive training experiences make free diving training more enjoyable and efficient. Utilizing virtual 
reality technology, athletes can train in simulated real-world environments, enhancing their training 
motivation and allowing them to attempt more challenging moves in a relatively safe environment. 
Additionally, virtual reality technology can also assist athletes in psychological adjustment, simulating 
competition scenarios, and improving their ability to handle pressure in crucial moments. 

4. The Practical Framework of AI-Enabled Free Diving Training 

4.1 Construction of the Technical System 

In the AI-driven free diving training system, the construction and implementation of the technical 
layer play a fundamental role. The system must efficiently perform data collection and processing, 
conduct in-depth data analysis, and ultimately provide users with personalized training guidance. The 
data collection and processing module captures critical data during diving in real-time, such as 
physiological indicators, diving depth, and duration, using sensors and specialized equipment to obtain 
precise information. The data then undergoes preprocessing and formatting steps to eliminate errors 
and ensure the accuracy of data analysis. The data analysis and mining module utilizes big data and 
machine learning algorithms to deeply analyze preprocessed data, revealing hidden patterns, trends, 
and correlations, identifying strengths and weaknesses in training, and providing scientific evidence for 
optimizing training programs. Based on the results of data analysis, the intelligent decision-making and 
support module provides customized training suggestions and feedback to athletes and coaches, 
including adjusting training plans and improving technical movements. It also utilizes virtual reality 
technology to create immersive training environments, enhancing user experience and facilitating skill 
acquisition. The design and implementation of the entire technical system aim to create a precise and 
efficient intelligent training platform, effectively promoting the scientific development of free diving. 

4.2 Organizational System 

The organizational system plays a crucial role in the practice of AI-enabled free diving training. The 
project management team serves as the core driving force, responsible for overall planning and 
monitoring the execution of the entire project. They ensure that all aspects progress according to the 
predetermined plan and possess the flexibility to make timely adjustments in case of unexpected 
situations. The expert consultation team leverages profound industry knowledge and extensive 
experience to provide authoritative guidance and solutions for technical challenges encountered in the 
project, offering robust support for its smooth progress[8]. The training service team caters to the actual 
needs of athletes, providing personalized training plans and professional technical support. Their highly 
specialized service mindset and exquisite professional qualities contribute significantly to the 
significant progress of athletes. This efficient and collaborative organizational structure is the key to 
achieving the desired results of AI-enabled free diving training. 
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4.3 Environmental Space 

Environmental space is an indispensable key element in AI-enabled free diving training. It 
encompasses both physical and virtual spaces, complementing each other to create a comprehensive 
and multi-level training environment. The physical space serves as the infrastructure for free diving 
training, including training pools, deep-sea simulation facilities, and supporting equipment. It provides 
athletes with a real and tangible training environment, enabling them to practice diving skills under 
near-actual combat conditions while emphasizing safety and comfort design to ensure athletes are in 
optimal condition. The virtual space utilizes virtual reality (VR) and augmented reality (AR) 
technologies to create highly realistic virtual diving environments that can simulate various underwater 
scenarios and be personalized as needed. It helps athletes attempt high-difficulty moves without risk, 
improve reaction speed, and obtain instant feedback and data records for precise analysis of training 
effects to facilitate targeted optimization. The construction of an efficient and safe environmental space 
requires comprehensive consideration of facility quality, environmental comfort, humanized design, 
adaptability, and scalability. The combination of meticulous design and optimization of physical and 
virtual spaces provides athletes with a comprehensive and efficient training platform, effectively 
promoting skill enhancement and performance improvement. 

4.4 Behavioral Practice 

Behavioral practice occupies a central position in AI-enabled free diving training, encompassing 
three aspects: athlete training, coach guidance, and intelligent system support. Athletes need to follow 
scientifically structured training plans to ensure that diving activities are both safe and efficient. 
Beginner divers focus on basic skills and safety awareness cultivation, while advanced divers tend to 
aim for extreme challenges and emergency handling ability improvement. Coaches require profound 
professional knowledge and keen observation skills, leveraging intelligent systems to precisely analyze 
athlete performance and provide personalized improvement suggestions. The intelligent system 
monitors the training process in real-time, analyzes data, provides instant feedback to coaches, and 
designs a user-friendly interface to facilitate quick information retrieval. The optimization of behavioral 
practice is a crucial path to advancing free diving training. 

4.5 Practical Dilemmas and Countermeasures 

4.5.1 Dilemma Analysis 

In the practice of AI-enabled free diving training, we face various dilemmas and challenges[9]. The 
stability and reliability of the technical system are crucial, but issues such as hardware failures, data 
transmission interruptions, and software crashes can still affect data collection and processing. The 
collaboration and execution capability of the organizational system cannot be ignored, as poor 
communication and coordination between departments can hinder project progress. Simultaneously, the 
adaptability and scalability of environmental space pose challenges, as complex and variable aquatic 
environments and limited training venues require continuous exploration and innovation. The 
standardization and consistency of behavioral practice are equally important to ensure that athletes and 
coaches adhere to regulations, improving training efficiency and safety. 

4.5.2 Countermeasure Suggestions 

Regarding technical system issues, continuous investment in research and development resources is 
essential to optimize algorithms and explore new technology applications. To enhance the collaboration 
and execution capability of the organizational system, it is necessary to strengthen organizational 
management and team building, establish project management processes, and enhance the professional 
qualifications of team members. Simultaneously, improve training facilities and utilize virtual reality 
technology to optimize training scenarios. Develop detailed training plans and operating procedures to 
enhance the professional qualifications and operational standardization of athletes and coaches. 
Through the implementation of these countermeasures, we can effectively address the dilemmas and 
challenges in the practice of AI-enabled free diving training, promoting continuous development and 
progress in this field. 
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5. Conclusion and Recommendations 

5.1 Conclusion 

This study delves into the practical application of digital intelligence empowerment theory in the 
field of extreme sports through the research on the application of artificial intelligence technology in 
free diving training. The results indicate that artificial intelligence technology holds tremendous 
potential and application value in free diving training. Through data collection, processing, and analysis, 
AI technology can provide athletes with personalized and precise training guidance, significantly 
enhancing training efficiency and safety. Simultaneously, the integration of virtual reality technology 
further enhances the immersion and authenticity of training, enabling athletes to challenge themselves 
and improve their skills in a safe environment. 

This research not only constructs a framework for AI-based free diving training but also verifies its 
effectiveness and practicality through empirical studies. The proposal and implementation of this 
framework provide strong support for the modernization and scientific development of free diving and 
serve as a valuable reference for the innovation of training methods in other extreme sports. 

5.2 Recommendations 

Continuous R&D Innovation: Increase investment in AI technology research and development, 
optimize algorithm models, and improve data processing accuracy and efficiency. Explore the 
application of new technologies in free diving training to enhance training effectiveness. 

Improvement of Technical System: Strengthen the stability and reliability of the technical system to 
ensure the continuity and accuracy of data collection, processing, and feedback. Introduce advanced 
sensors and smart wearable devices to monitor athletes' physiological data in real-time and warn of 
potential risks. 

Enhancement of Organizational Management and Team Building: Establish an efficient and 
collaborative organizational structure to ensure communication and collaboration among teams. 
Improve the professional qualifications and operational skills of team members and utilize AI 
technology to provide high-quality training guidance. 

Optimization of Environmental Space: Improve physical training spaces to provide a safe and 
comfortable training environment. Utilize virtual reality and augmented reality technologies to create 
realistic virtual training environments, enabling athletes to challenge high-difficulty moves in risk-free 
conditions. 

Strengthening of Behavioral Practice Norms: Develop detailed training plans and operating 
procedures to ensure compliance with norms, improving training efficiency and safety. Conduct regular 
training and assessments to enhance professional qualifications and operational standardization. 

Promotion of Cross-Domain Collaboration: Strengthen cooperation with research institutions, 
universities, and enterprises to jointly promote the application and development of AI technology in 
free diving training. Draw on experiences and technological achievements from other fields to provide 
innovative ideas and methods. 

Attention to Athletes' Individualized Needs: Consider athletes' individual differences and special 
needs, providing tailored training plans and guidance suggestions. Pay attention to athletes' 
psychological state and emotional experience, enhancing training motivation and self-confidence 
through psychological counseling and incentive measures. 
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