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Abstract: With the rapid development of information technology, the application of computer and Internet of Things (IoT)
technology is becoming increasingly widespread in various fields. This study aims to explore the application of computer IoT
technology in gymnastics teaching and training, as well as to develop an efficient gymnastics teaching and training simulation
system. By utilizing IoT technology to collect and analyze athletes' movement data, this system can provide more accurate and
personalized training suggestions, thereby improving the effectiveness of teaching and training. The study shows that this system
can not only effectively enhance athletes' training efficiency and skill level but also reduce the risk of injury, making it
significantly relevant and valuable for gymnastics teaching and training. Additionally, this research offers a new perspective and
possibility for the application of computer [oT technology in other sports projects.
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1. Introduction

In today's era of rapid development of information
technology, computers and Internet of Things technology
have shown their unique value and potential in many fields.
Especially in the field of sports, the application of these
technologies has opened up new methods of training and
teaching[1]. In gymnastics, a sport requiring high precision
and skill, traditional training methods face many limitations,
such as low efficiency and difficulty in accurately analyzing
athletes' movements[2]. Therefore, the introduction of
computers and IoT technology to enhance the scientific and
safety aspects of training has become an urgent need in this
field[3].

This study aims to use computer [oT technology to develop
a simulation system specifically for gymnastics teaching and
training[4]. The design of this system focuses on the precise
capture and evaluation of gymnasts' movements through
advanced data collection and analysis technologies, providing
coaches with more scientific training suggestions. The scope
of this research includes the application of [oT technology in
gymnastics training, the specific design and implementation
of the simulation system, and the evaluation of the system's
effectiveness in actual teaching and training[5].

As computer science and IoT technology continue to
advance, their application in sports training is becoming more
widespread, revolutionizing traditional methods of sports
training. Particularly in high-risk and skill-demanding
gymnastics training, the application of these technologies not
only improves training efficiency and quality but also
effectively reduces the risk of injury during training.
Therefore, this study is innovative not only technically but
also practically significant, offering new perspectives and
methods for gymnastics teaching and training [6].

2. Application of IoT Technology in
Gymnastics Teaching

Internet of Things (IoT) technology involves connecting

various information sensing devices through the internet to
collect, exchange, and analyze data[7]. These devices include
various sensors, cameras, wearable devices, etc., capable of
collecting real-time data about the environment and user
behavior. In gymnastics training, these technologies can be
used to monitor the quality of athletes' movements, muscle
activity, heart rate, and other physiological parameters,
providing comprehensive data support for coaches[8].

In gymnastics teaching, the application of IoT technology
can significantly enhance the precision and personalization of
training. By analyzing collected data, coaches can more
accurately assess athletes' technical movements and physical
condition, thereby devising more scientific and effective
training plans. Additionally, IoT technology can also be used
to monitor the training environment, such as temperature,
humidity, and equipment status, ensuring optimal training
conditions[9].

For example, in a case of using IoT technology for
gymnastics training, data collected through wearable devices
helped coaches analyze issues in an athlete's power
distribution and body balance while performing a certain
movement. This in-depth data analysis allowed coaches to
provide more targeted guidance, helping athletes improve
their technique and avoid injuries (figure 1).




3. Design of the Gymnastics Training
Simulation System

3.1. System Architecture

The data collection module of the gymnastics training
simulation system forms the foundation of the entire system.
This module uses a variety of sensors and wearable devices
to collect various physical and physiological parameters of
athletes during training, such as movement trajectory, muscle
activity, heart rate, and energy consumption[10]. Precise
collection of these data is crucial for subsequent analysis and
training optimization. To ensure the accuracy and reliability
of data, the module employs advanced sensor technology and
data transmission protocols.

The data processing and analysis module is the core of the
system, responsible for processing and analyzing the large
amount of data collected. This module uses complex
algorithms and machine learning technology to perform in-
depth analysis, extracting valuable information for training
and teaching. These analysis results help coaches better
understand athletes' performance and training needs, while
also  providing personalized training suggestions.
Additionally, the module can identify potential injury risks,
further enhancing training safety.

The user interface is the bridge connecting the system and
users. This interface is designed to be simple and intuitive,
ensuring that coaches and athletes can easily access and
understand the data and analysis results provided by the
system. Users can view real-time updates of training data,
historical trend analysis, and customized training plans
through this interface. The design of the interface focuses on
user experience, offering various interaction methods,
including touchscreen operations and voice control, to meet
the needs and preferences of different users.

3.2. Functional Modules

Motion capture analysis is one of the key functions of the
gymnastics training simulation system. This module uses
high-precision sensors and advanced image processing
technology to capture every movement of the athlete in real-
time. Detailed analysis of these data can accurately reflect the
quality of athletes' movements, including the accuracy,
smoothness, and deviation from standard movements. This is
crucial for guiding athletes to make technical adjustments and
improvements.

Based on the data obtained from motion capture analysis,
the training plan customization function can provide
personalized training schemes for each athlete. The system
intelligently generates training plans suitable for each athlete
by considering their physical level, technical characteristics,
and progress speed. This personalized training not only
improves training efficiency but also better meets the
individual needs and goals of athletes.

The progress tracking function allows coaches and athletes
to monitor training progress in real-time. By recording and
analyzing various data during the training process, such as
athletes' physical performance, technical progress, and
training intensity, the module provides a visual way to track
the overall training effect of athletes. This not only helps
athletes and coaches adjust training plans in time but also
helps maintain athletes' motivation and focus.

The feedback mechanism in the system provides real-time
training feedback for athletes and coaches. This feedback is
based on the system's continuous analysis of training data,

including instant assessment and improvement suggestions
for movement execution. This not only helps athletes adjust
in real-time during training but also promotes interaction and
communication between coaches and athletes, thereby
improving the efficiency and effectiveness of the entire
training process.

3.3. Technical Implementation

One of the core aspects of the gymnastics training
simulation system is its efficient data processing algorithms.
These algorithms are responsible for extracting useful
information from a large amount of complex training data and
conducting in-depth analysis. The system uses machine
learning and artificial intelligence technology, particularly in
pattern recognition and predictive analysis, to ensure accurate
assessment of athletes' movements and performance. These
algorithms can process real-time data and learn and adapt
from historical data, continuously improving analysis
accuracy and efficiency.

Artificial intelligence technology plays a crucial role in this
system. Using Al technology, the system can simulate the
judgment and experience of professional coaches, providing
more detailed and in-depth analysis of athletes' movements.
Additionally, AI technology is also used for generating
personalized training plans and implementing real-time
feedback mechanisms, ensuring that each athlete receives the
most suitable training guidance for their specific needs.

The design of the system's user interface is also crucial. To
ensure that users—whether coaches or athletes—can easily
access and understand complex training data, the interface
design emphasizes intuitiveness and ease of use. The interface
features a clear layout, simplified operation process, and is
equipped with intuitive charts and animations to help users
quickly understand information. Additionally, to adapt to the
needs of different users, the interface design also considers
customizability and adaptability, providing a more
personalized user experience.

4. System Evaluation and Analysis

During the development of the gymnastics training
simulation system, a series of testing methods were used to
assess the system's performance and effectiveness. These
testing methods include functional testing, performance
testing, user experience testing, and actual application testing.
Functional testing ensures that each module of the system
works as expected. Performance testing focuses on the
system's ability to process large amounts of data and response
speed. User experience testing involves real coaches and
athletes to assess the system's practicality and ease of use.
Finally, by applying the system in actual gymnastics training
environments, its performance in real scenarios is
comprehensively evaluated.

Performance evaluation mainly focuses on the system's
data processing speed and accuracy. By comparing the
system's analysis results with professional coaches'
assessments, the system's accuracy in technical movement
analysis can be verified. At the same time, the system's
response time is also a key indicator in the evaluation,
ensuring that the system can provide feedback without delay
in real-time training environments. Additionally, the system's
stability and reliability have also been verified in long-term
operation tests, ensuring that there is no performance
degradation during continuous use.

The result analysis phase focuses on the system's



effectiveness in actual application. By comparing with
traditional training methods, the system's effectiveness in
improving training efficiency, reducing the risk of injury, and
enhancing athletes' skills is evaluated. Additionally, the
system's adaptability to different training stages and athletes
of different levels is also examined. By collecting user
feedback, further improvements to the system design are
made, making it more in line with the actual training needs.

User feedback is an important part of evaluating the system.

By collecting feedback from coaches and athletes, the
system's advantages and shortcomings in actual application
can be understood(figure 2). This feedback not only covers
the system's functionality and efficiency but also includes the
user-friendliness and convenience of the user interface. Based
on this feedback, the development team can continue to
optimize the system, making it more aligned with users' actual
needs and usage habits.
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Figure 2. Gymnastics Training Simulation System User Feedback

5. Conclusion

This study has successfully developed gymnastics teaching
and training simulation system based on computer IoT
(Internet of Things) technology. The design and
implementation of this system have broken through the
limitations of traditional gymnastics training, providing
coaches and athletes with an efficient and precise training
assistance tool. Through real-time data collection, in-depth
analysis, and the generation of personalized training plans,
this system significantly enhances the scientificity and
efficiency of gymnastics training.

The evaluation results of the system demonstrate its
positive impact on improving training quality, reducing the
risk of injuries, and enhancing athletes' skills. User feedback
also confirms the practicality and user-friendliness of the
system, particularly in the aspects of sports technique analysis
and personalized training recommendations. However, it
should be noted that the effective utilization of the system still
depends on the adaptability and acceptance of the technology

by coaches and athletes.

Future research can expand and deepen in several areas.
Firstly, the system's data processing capabilities and user
interface can be further optimized based on user feedback.
Secondly, exploring the potential value of the system in a
broader range of sports training domains could be considered,
examining its applicability to other sports disciplines. Finally,
as technology advances, future research can explore the
integration of more advanced technologies, such as
augmented reality and virtual reality, into the training
simulation system to provide a richer and more interactive
training experience. This study not only achieved innovation
at the technological level but also offered new perspectives
and approaches to gymnastics teaching and training. We look
forward to further research and development building upon
this foundation, bringing more possibilities to the field of
sports training.
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