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Abstract: This study aims to explore the application of sports sensors in motion correction
within competitive sports, providing both theoretical and practical guidance. With the
advancement of technology, sensor technology is increasingly being applied in sports training
and competition, aiding athletes and coaches in more accurately analyzing movements,
enhancing performance, and reducing injury risks. The research employs both qualitative and
quantitative methods to collect and analyze data from athletes during training and competition,
examining the roles of sensors in stride length, stride frequency, posture analysis, and real-time
feedback. Additionally, through the formulation of personalized training plans and injury
prevention strategies, the study showcases the practical effects of sensors in various sports
disciplines. The findings indicate that sensor technology significantly improves movement
optimization, injury prevention, and performance enhancement. However, the study also
highlights challenges in data collection and analysis, suggesting future research to expand data
samples and improve analysis models. This research not only offers new perspectives for
theoretical exploration but also provides concrete guidance for practical applications, thus
holding substantial practical significance.

Keywords: sports sensors; competitive sports; motion correction; injury prevention; real-time
feedback

1. Introduction

1.1. Research background

In recent years, with the rapid advancement of technology, the application of
sports sensors in competitive sports has become increasingly widespread. These
sensors, through their high-precision technology, can assist coaches and athletes in
precisely analyzing sports data, thereby enhancing athletic performance and reducing
injury risks. The origin of sports sensors can be traced back to the mid-20th century,
where their initial applications focused mainly on simple mechanical sensors used to
measure basic parameters in sports, such as speed and distance. With the development
of electronic and computer technologies, sensors have gradually become more
sophisticated and precise. Modern accelerometers and gyroscope sensors, for instance,
can capture high-frequency movement data and record athletes’ actions with great
accuracy [1].

Sensor technology is widely applied in competitive sports. For example, in
running training, athletes use smartwatches and shoe sensors to monitor stride length,
stride frequency, and running posture in real time, helping them optimize their running
technique. In swimming training, sensors embedded in swim caps or goggles can
record stroke frequency and force, enabling coaches and athletes to analyze swimming
efficiency and propose improvement strategies. Furthermore, in team sports such as
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soccer and basketball, sensors can track players’ movement trajectories, speed, and
passing accuracy, thereby enhancing team coordination and tactical execution.

Moreover, sports sensors play a crucial role in injury prevention. By monitoring
athletes’ movements and physical status, sensors can promptly detect and correct
potentially harmful actions. For example, the overuse of specific muscle groups or
incorrect exercise postures can be quickly identified through sensor data, allowing for
corrective measures to be taken to reduce injury risks [2].

Overall, the application of sports sensors in competitive sports not only helps
improve athletic performance but also reduces injury risks and extends athletes’
careers. By thoroughly analyzing the origin, development, and significance of sports
sensors in competitive sports, this study lays a solid foundation for further exploration.

1.2. Research objectives

This study aims to systematically explore the application of sports sensors in
motion correction within competitive sports, proposing effective methods and
strategies to help athletes optimize their movements, enhance performance, and
prevent injuries. The specific objectives include understanding the current state of
sensor applications in various sports through surveys and literature analysis, gaining
detailed insights into the usage of sports sensors in various competitive sports such as
running, swimming, soccer, and basketball. The research will analyze how sensors are
used, methods of data collection, and their actual effects, thereby understanding the
application of sensors in real training and competition scenarios.

Through experiments and data analysis, the study will evaluate the specific
effectiveness of sports sensors in correcting athletes’ movements. It will examine the
impact of sensor technology on improving the accuracy of athletes’ technical
movements, reducing errors, and enhancing overall performance, with a focus on the
role of real-time feedback and personalized training provided by sensors in motion
correction.

Based on the analysis of the current state and effectiveness of sensor applications,
the study will propose optimization and improvement suggestions for different sports
and application scenarios. This includes how to select and configure sensors, how to
combine traditional training methods with motion correction, and how to utilize sensor
data to formulate personalized training plans. By offering practical recommendations,
the study aims to help coaches and athletes better leverage sensor technology to
improve training effectiveness and performance.

The study also explores the role of sports sensors in injury prevention, monitoring
athletes’ movement data and physical condition to identify and prevent potential
injuries. It investigates how sensor technology can be used for injury risk assessment
and the development of preventive measures, thereby reducing injury risks and
ensuring athletes’ health and career longevity.

Through systematic research and application examples, this study aims to
promote the broader application of sports sensors in competitive sports, providing a
theoretical and practical foundation for the dissemination of sensor technology. The
study seeks to enhance the application and development of sensor technology in sports
science research and athletic training.
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1.3. Significance of the study

By systematically exploring the application of sports sensors in motion correction
within competitive sports, this study aims to provide theoretical and practical
references for athletes, coaches, and researchers, thereby promoting further
application of sensor technology in sports and bringing numerous benefits. Detailed
analysis of how sensor technology can optimize movements, improve performance,
and effectively prevent sports injuries in different sports disciplines demonstrates that
this study can significantly enhance athletic performance [3]. Through precise analysis
and correction of movements, sensor technology can help identify subtle defects in
technical movements and provide real-time feedback, enabling athletes to quickly
adjust their actions and improve efficiency. Sports such as running, swimming, soccer,
and basketball can benefit from detailed analysis and improvement of stride length and
frequency, stroke frequency and force, and passing and running techniques, thereby
continually optimizing movements and enhancing competitive performance.

In terms of injury prevention, the study has considerable significance. By
monitoring athletes’ physical conditions and movements in real-time, sensors can
identify potential injury risks. For instance, when deviations from normal movement
patterns or excessive loads are detected, the sensors can promptly issue warnings,
reminding athletes and coaches to take protective measures to avoid injuries. The study
also contributes to the formulation of personalized training plans. Given that each
athlete’s physical condition, technical level, and training needs vary, sensor technology
can collect detailed movement data, analyze movement characteristics and training
requirements, and formulate personalized training plans to maximize athletes’
potential. Additionally, this study can enhance coaches’ training effectiveness. Sensor
technology can provide accurate and detailed sports data, helping coaches understand
athletes’ training status and technical levels. By analyzing data to identify deficiencies
in movements, coaches can offer targeted guidance and adjustments, improving
training outcomes. For instance, in basketball training, sensor data can help coaches
analyze shooting postures and running routes, thereby optimizing tactical
arrangements and technical guidance.

Through systematic research and application examples, this study can provide
both theoretical and practical foundations for the widespread application of sensor
technology in sports. The research findings can serve as references for companies and
research institutions developing new sensor technologies, promoting innovation and
advancement in sensor technology [4]. It can also offer new research directions for
sports science researchers, driving the development and progress of sports science. In
summary, by systematically exploring the application of sports sensors in motion
correction within competitive sports, this study can enhance athletic performance,
prevent sports injuries, formulate personalized training plans, improve coaching
effectiveness, and promote the application and development of sensor technology in
sports science. This contributes to the improvement of competitive sports levels and
ensures athletes’ health and career longevity.
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2. Research methodology

2.1.

Research design
This study employs a combination of qualitative and quantitative research

methods, including literature review, field surveys, and experimental validation, to
systematically explore the application of sports sensors in motion correction. The
specific research design and methods are as follows:

2.2.

2.3.

Literature review

Objective: To comprehensively review existing research on the application of
sports sensors in competitive sports, identifying research gaps and areas needing
further investigation.

Method: Collect relevant literature from academic databases, professional
journals, conference papers, and related books. Conduct comparative analyses of
different studies’ conclusions, extracting valuable information pertinent to this
research. The literature review will focus on the application of sensor technology
in motion correction, performance optimization, and injury prevention.

Field surveys

Objective: To understand the current application status of sports sensors in actual
training and competition, gathering real-world data and feedback.

Method: Select several representative sports (such as running, swimming, soccer,
and basketball) for interviews and questionnaire surveys with athletes, coaches,
and relevant technical staff (see Figure 1). Survey topics include sensor usage,
application effectiveness, existing issues, and improvement suggestions. The
survey results will be used to validate conclusions from the literature review and
provide a basis for experimental design.
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Figure 1. Workflow of motion sensors.
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Source: Suo et al. [5].
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2.4. Experimental validation

1) Objective: To verify the specific effects and application value of sports sensors
in motion correction through practical experiments.
2)  Preliminary preparation:

e  Based on literature analysis and field research results, determine the specific

objectives and methods of the experiment.

e  Select appropriate sensor equipment, such as accelerometers, gyroscopes,

and force sensors, which can accurately capture the athletes’ motion data.

e Develop a detailed experimental plan, including the schedule, venue

arrangement, and participants.
3) Experimental implementation:

e  During actual training and competitions, athletes wear the selected sensors

to collect motion data in real time.

e  Coaches and technicians analyze the motion data and provide feedback to

develop personalized training plans.

e  Specific steps include:

Wearing sensors: Athletes wear smartwatches, sole sensors, swim cap sensors,
etc., during training and competitions to collect real-time data on stride length, stride
frequency, posture, stroke frequency, force, etc.

Using visualization tools and software, data is fed back to coaches and athletes
in real time to help them adjust their movements.

4) Data analysis:

e  Use data analysis libraries in MATLAB and Python to process and analyze

the data collected during the experiment.

e  Specific steps include:

Data organization: Preprocess collected data to remove noise and outliers.

Data analysis: Analyze the changes in athletes’ data before and after the
experiment to evaluate the effectiveness of sensor technology in improving athletic
performance and preventing injuries.

Result comparison: Compare the motion data before and after the experiment,
such as stride length, stride frequency, stroke frequency, and force, to draw
conclusions.

5) Result verification:

e  Verify the reliability and generality of the conclusions through repeated

experiments.

e  Specific steps include:

Repeated experiments: Conduct multiple experiments at different times and
conditions to ensure data stability and reliability.

Data summary: Summarize data from multiple experiments to identify
commonalities and differences.

Method optimization: Adjust and optimize the use of sensors based on
experimental results to ensure the broad applicability of the conclusions.
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3. Application of sports sensors

3.1. Motion analysis

The application of sports sensors in analyzing athletes’ movements is extensive,
including data acquisition and analysis of stride length, stride frequency, posture, and
more. During sports activities, sensor devices such as accelerometers, gyroscopes, and
force sensors are installed on the athlete’s body parts or equipment. For instance, sole
sensors or smartwatches can record the length and frequency of each step in real-time.
By detecting the foot’s acceleration and contact time with the ground, stride length and
frequency can be calculated. Sensors installed on the waist, back, or limbs capture
changes in the athlete’s posture, measure the tilt angles, and trace the motion of
different body parts, which helps in analyzing the stability and accuracy of posture. In
swimming training, sensors attached to swim caps or goggles can record the frequency
and force of each stroke, evaluating the efficiency of the stroke.

The collected data is processed and analyzed using data analysis software such
as MATLAB, Python, or specialized sports analysis software. Specific analysis steps
include denoising and normalizing the raw data, removing outliers to ensure accuracy
and consistency. Key features such as average stride length, stride frequency, and
stroke force are extracted from the preprocessed data. Comparing these feature
parameters can reveal deficiencies in the athlete’s movements. Machine learning
algorithms are used to classify and cluster the data, identifying different motion
patterns. For example, through clustering analysis, athletes’ movements can be
categorized into different types, identifying unstable or irregular movements [6].

Practical applications include using sole sensors in running training to record the
stride length and frequency. Data analysis results may indicate excessively high stride
frequency and short stride length. Coaches can use this data to guide athletes in
adjusting their stride length and frequency to improve running efficiency. In swimming
training, force sensors in swim caps can record the force and frequency of each stroke.
Data analysis may show uneven force application, prompting coaches to guide
adjustments in stroke technique. For posture correction, sensors on the waist and back
capture posture changes (Figure 2), with data analysis indicating instability in certain
movements. Coaches can use this information to instruct athletes in strengthening core
training to improve posture stability.

Figure 2. Human motion analysis using personalized biomechanical models,

simulation, and data synthesis to estimate wearable system and marker performance.
Source: Derungs and Amft [7].
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3.2. Feedback systems

Sports sensors help athletes promptly adjust their movements during training and
competitions through real-time feedback systems, thus enhancing efficiency and
performance. Common feedback systems include visual feedback, audio feedback,
and tactile feedback.

Visual feedback systems display real-time movement data through screens,
mobile applications, or wearable device interfaces, aiding athletes in understanding
and adjusting their state. For instance, runners use smartwatches to view stride length,
stride frequency, and heart rate data, while swimmers see stroke frequency and force
on displays integrated into their goggles.

Audio feedback systems provide real-time audio prompts through headphones or
speakers, guiding athletes to adjust their movements. For example, during running
training, athletes wear headphones with voice coaching features, and in strength
training, coaches provide immediate voice guidance through speakers [8].

Tactile feedback systems use vibrations or other tactile signals to prompt athletes
to adjust their movements in real time. For instance, cyclists use handlebar vibration
devices to sense if their riding posture is correct, and gymnasts wear clothing with
vibration functions that alert them to correct their posture when movements are
improper.

In running training, the combination of smartwatches and voice-guided
headphones displays and prompts real-time stride frequency, stride length, and heart
rate data, helping athletes maintain optimal performance. In swimming training, force
sensors in swim caps record stroke frequency and force, while integrated displays in
goggles provide real-time feedback, guiding athletes to adjust their stroke techniques
and improve swimming speed. In strength training, coaches use speakers to provide
voice guidance, adjusting athletes’ posture and force based on real-time data to ensure
effective training [9].

Real-time feedback systems are crucial for motion correction. They help athletes
promptly identify and correct deficiencies in their movements, enhancing technical
skills and performance. Additionally, these systems effectively prevent sports injuries
by prompting athletes to adjust their movements, reducing the risk of injury due to
incorrect actions. Finally, feedback systems enhance training efficiency, enabling
coaches and athletes to precisely develop and adjust training plans, thus maximizing
training outcomes.

3.3. Injury prevention

Sensors play a crucial role in identifying potential injury risks. Sports sensors can
monitor athletes’ movements in real time, capturing every minute detail. These sensors
include accelerometers, gyroscopes, and force sensors, which are capable of recording
parameters such as speed, acceleration, angular velocity, and the forces applied by the
athlete. By analyzing this data, it is possible to identify instabilities and abnormal
variations in the athlete’s movements. For instance, during running training, if sensors
detect excessive force or incorrect angles upon foot landing, it could indicate a
potential injury risk [10].

In addition to movement monitoring, sensors can also track the athlete’s
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physiological state, such as heart rate, breathing frequency, and muscle activity. These
sensors include heart rate monitors and electromyography sensors. By monitoring and
analyzing these physiological data, it is possible to identify fatigue and overexertion
during intense training or competitions. For example, heart rate monitors can detect
changes in heart rate; if the heart rate is excessively high, it may indicate over-fatigue,
signaling the need for rest and adjustment of training intensity [11].

During running training, athletes wear sole sensors that monitor the force and
angle of each step. When sensors detect excessive force or incorrect angles upon
landing, alerts are sent via smartwatches or headphones, prompting the athlete to
adjust their stride to prevent injuries such as ankle or knee damage due to prolonged
incorrect posture. In strength training, athletes wear electromyography sensors that
monitor muscle activity. When sensors detect excessive muscle tension or uneven
force application, they provide alerts through vibration devices or voice prompts,
reminding athletes to adjust their movements and force to avoid muscle strains or joint
injuries. In swimming training, force sensors in swim caps or goggles monitor the
force and frequency of each stroke [12]. When detecting uneven stroke force or
abnormal frequency, sensors provide alerts via display screens or headphones,
prompting swimmers to adjust their stroke techniques to prevent overuse injuries in
the shoulders and arms.

3.4. Personalized training

Personalized training is based on the athlete’s individual data, tailored to
maximize training effectiveness and athletic performance. By using sensor technology,
coaches and athletes can collect and analyze detailed personal movement data,
allowing them to develop training plans that meet the unique needs of each athlete.
During training, athletes wear devices such as smartwatches, heart rate monitors,
accelerometers, and gyroscopes to collect real-time data on stride length, stride
frequency, heart rate, breathing frequency, force, speed, etc. This data is organized and
analyzed using professional data analysis software (such as MATLAB or Python’s data
analysis libraries) to obtain insights into the athlete’s performance and trends at
different training stages [13].

Based on the collected movement data, initial assessments of the athlete’s
strengths and weaknesses are made. For example, by analyzing running data, it may
be found that an athlete has a short stride length but high stride frequency, leading to
the formulation of a training plan to increase stride length. In swimming training, heart
rate monitors and force sensors can record heart rate and stroke force in real-time; if
the stroke force is uneven and heart rate fluctuates significantly, a training plan can be
formulated to improve stroke efficiency and stabilize heart rate. Based on the
assessment results, specific training goals are set for the athlete, such as improving
stride length, enhancing cardiovascular function, and increasing muscle strength [14].
These goals are then used to develop specific training content and plans tailored to the
individual’s characteristics and objectives.

During training, sensors continuously monitor the athlete’s performance,
providing instant feedback data. Training plans are adjusted in real-time based on this
feedback to ensure optimal training outcomes. For example, in running training,
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adjustments to training intensity and content are made based on real-time heart rate
and stride length data. In strength training, electromyography sensors monitor muscle
activity; if certain muscle groups are found to be underutilized, coaches adjust
movements and force based on real-time data and develop targeted training plans to
strengthen specific muscle groups. Regular evaluations of the athlete’s training
effectiveness are conducted, analyzing data changes, and adjusting training goals and
content [15]. These dynamic adjustments ensure that personalized training achieves
the best possible results.

4. Case summary

In practical cases, we have accumulated a wealth of valuable data and experience
through the application of sensor technology in various sports activities. These
experiences and lessons provide valuable references for future research and
applications. In running, swimming, and strength training, sensor devices such as
smartwatches, sole sensors, heart rate monitors, and force sensors have achieved
precise monitoring of athletes’ movements and physiological data. For example, by
real-time monitoring of stride length and frequency data in running athletes, we
successfully helped athletes optimize their running posture, improving training
efficiency and competition performance. Tailoring training plans based on athletes’
personal data has yielded significant results. For instance, in swimming training,
sensor data analysis was used to address issues of uneven stroke force, resulting in
training plans that improved stroke efficiency and stabilized heart rates, effectively
enhancing athletic performance [16].

However, some challenges and lessons were encountered in practice. For
example, in some application cases, sensor data was affected by external interference
and noise, leading to inaccuracies. In outdoor running training, environmental noise
and interference signals impacted the accuracy of heart rate monitors, affecting
training outcomes. This requires further improvement in the anti-interference
capability of sensors and the precision of data processing algorithms. Although
personalized training plans have shown some success, there was insufficient flexibility
in some plans to respond promptly to changes in athletes’ conditions [17]. For
example, during high-intensity training phases, some athletes could not complete the
predetermined training plan due to fatigue, resulting in decreased training
effectiveness. This highlights the need to include flexible adjustment mechanisms in
personalized training plans to ensure they can dynamically adapt to athletes’ real-time
conditions.

To further optimize the application of sensor technology in sports, improving
athletes’ training effectiveness and performance, we recommend improvements in data
collection, training plan development, and athlete capability enhancement. First, by
optimizing the design of sensor devices and data processing algorithms, we can
improve the accuracy and stability of data, reducing the impact of external interference
and noise. Second, when developing personalized training plans, consider the athlete’s
real-time condition and potential changes, incorporating flexible adjustment
mechanisms to ensure training plans dynamically adapt to athletes’ needs. Finally,
while using sensor technology, emphasize developing athletes’ awareness and
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adjustment capabilities of their movements, gradually reducing reliance on
technology, and enhancing athletes’ self-regulation abilities. By summarizing the
successful experiences and lessons from practical cases, we can provide valuable
references for future research and applications.

5. Discussion

5.1. Research findings

Through a systematic exploration of the application of sports sensors in motion
correction in competitive sports, we have found that sensor technology exhibits
significant effectiveness in enhancing athletic performance, preventing sports injuries,
and devising personalized training plans. Sensors can provide real-time monitoring
and data analysis, helping athletes identify and correct deficiencies in their
movements. For instance, in running training, they help optimize stride length and
frequency to improve running efficiency; in swimming training, they aid in refining
stroke techniques to enhance swimming speed. Sensor technology also proves
effective in identifying potential injury risks and preventing sports injuries, such as
real-time monitoring of muscle activity to prompt athletes to adjust their movements
and avoid injuries. Furthermore, by collecting detailed motion data, coaches can
develop personalized training plans for athletes, maximizing their potential [18].

However, this study also reveals some limitations of sensor technology. In
practical applications, sensor data is susceptible to external interference and noise,
leading to inaccuracies. Some athletes may become overly reliant on sensor
technology, neglecting their ability to perceive and adjust their movements. This
dependency could weaken athletes’ self-regulation abilities. Additionally, the high cost
of high-precision sensor equipment limits its widespread use among ordinary athletes
and small clubs. The maintenance of sensor equipment and data analysis requires
specialized knowledge and technical support, increasing complexity and cost. By
improving the anti-interference capability of sensor equipment and the precision of
data processing algorithms, reducing equipment costs, and focusing on developing
athletes’ self-perception abilities, the application effectiveness of sensor technology in
sports can be further enhanced.

5.2. Theoretical significance

Through a systematic exploration of the application of sports sensors in motion
correction within competitive sports, this study enriches the existing sports science
theories. Traditional sports science research primarily relies on visual observation and
manual evaluation to analyze athletes’ movements. This method is often influenced by
subjective factors and struggles to capture subtle movement details. With the
introduction of sensor technology, sports science research can now base its analysis
on objective data, allowing for precise analysis of athletes’ technical movements,
thereby enhancing the scientific rigor and reliability of the research [19]. This study,
through empirical research, has verified the effectiveness of sensor technology across
different sports disciplines, providing substantial data support and theoretical basis,
thus offering a new perspective for the further development of sports science.

10
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To address the limitations of existing analytical models in fully reflecting the
dynamic performance of athletes, we propose the use of advanced machine learning
techniques to identify patterns in noisy data and enhance prediction accuracy. By
creating adaptive algorithms that adjust to individual athletes’ biomechanics and
training conditions over time, we can significantly improve the precision and
relevance of insights derived. Furthermore, this study systematically analyzes the
application of sensor technology in sports, particularly in motion correction, and
explores how sensor technology can optimize athletic performance, prevent injuries,
and develop personalized training plans. This analysis provides innovative theoretical
viewpoints by comparing sensor data characteristics across different sports,
identifying commonalities and differences in technical movements, and offering new
perspectives for cross-sport research. Additionally, it proposes a real-time feedback
and correction model based on sensor data, enriching the theoretical framework of
sports science. These innovations not only deepen the understanding of sensor
technology applications but also offer new approaches for interdisciplinary research
in sports science and sensor technology [20].

As the existing analytical model may not fully reflect the dynamic performance
of athletes and needs further optimization, we propose to use advanced machine
learning techniques to identify patterns in noisy data and improve prediction accuracy.
For example, utilizing machine learning algorithms can help uncover complex, non-
linear relationships within the data that traditional analytical models might miss.

Furthermore, this study presents some innovative theoretical viewpoints. For
instance, by comparing and analyzing the characteristics of sensor data across different
sports, we identified commonalities and differences in technical movements among
various sports, providing new perspectives for cross-sport scientific research.

Additionally, this study proposes a real-time feedback and correction model
based on sensor data, further enhancing the theoretical system of sports science.
Through these theoretical innovations, this research not only deepens the
understanding of sensor technology applications but also offers new approaches for
the interdisciplinary research of sports science and sensor technology.

5.3. Practical significance

This study provides athletes with detailed movement data through precise
monitoring and analysis using sensor technology, helping them identify deficiencies
in their technical movements and offering scientific guidance for coaches. Through
real-time feedback systems, athletes can adjust their movements during training,
improving their performance. For example, in running training, data on stride length
and frequency recorded by sensors can help athletes optimize their running posture
and improve efficiency; in strength training, electromyography sensors monitor
muscle activity, reminding athletes to adjust their force to avoid injuries. The study
results also have significant application value in injury prevention [5]. By monitoring
the athletes’ physical state and movements in real time, sensors can identify potential
injury risks and promptly issue alerts, reminding athletes and coaches to take
protective measures to reduce the occurrence of injuries and extend athletes’ careers.
For instance, heart rate monitors can issue alerts when detecting excessively high heart

11
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rates, prompting athletes to rest appropriately; in swimming training, sensors
monitoring stroke force and frequency help athletes adjust their movements to avoid
overuse injuries in the shoulders and arms.

To address the limitations of existing sensor technologies, analytical algorithms,
and sample sizes in fully reflecting the dynamic performance of athletes, we propose
the use of advanced machine learning techniques to identify patterns in noisy data and
enhance prediction accuracy. By creating adaptive algorithms that adjust to individual
athletes’ biomechanics and training conditions over time, we can significantly improve
the precision and relevance of insights derived. Furthermore, this study systematically
analyzes the application of sensor technology in sports, particularly in motion
correction, and explores how sensor technology can optimize athletic performance,
prevent injuries, and develop personalized training plans. By analyzing detailed
movement data, coaches can tailor training programs to maximize athletes’ potential,
for instance, by increasing aerobic training for athletes with weaker cardiovascular
function and strength training for those lacking muscle strength. These personalized
training plans not only improve training outcomes but also better meet athletes’
specific needs, enhancing their competitiveness and confidence [7]. In actual
competitions, this personalized training method significantly improves overall athlete
performance, providing crucial support for the development of competitive sports. In
summary, this study, through the practical application of sensor technology in training
and competitions, enhances athletes’ training effectiveness and performance, prevents
injuries, and devises scientific personalized training plans, offering specific and
effective assistance and improvement suggestions for athletes and coaches. These
practical significances promote the widespread application of sensor technology in
sports, pointing to new directions for the development of sports science and
technology.

6. Conclusion and prospects

6.1. Conclusion

This study systematically explored the application of sports sensors in motion
correction within competitive sports, achieving significant results. Through
comprehensive data collection and analysis, this research verified the effectiveness of
sensor technology in improving athletic performance, preventing sports injuries, and
developing personalized training plans. Specifically, sensor technology, through real-
time monitoring and data feedback, helps athletes accurately identify and correct
deficiencies in their technical movements, enhancing training efficiency and
competition performance. Additionally, sensor technology plays a crucial role in
identifying potential injury risks and preventing sports injuries, thereby ensuring
athletes’ health and prolonging their careers. Furthermore, personalized training plans
based on sensor data enable coaches to provide more scientific guidance to athletes,
improving training outcomes. The findings of this study enrich the existing sports
science theories and lay a theoretical foundation for the widespread application of
sensor technology in the sports field.

12
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6.2. Research prospects

Although this study has made many important discoveries, there is still ample
room for the development of sensor technology in sports. Future research could further
enhance the anti-interference capabilities of sensor devices and the precision of data
processing algorithms to ensure data accuracy and stability. Additionally, studies could
explore the application of sensor technology in more sports disciplines, especially
those with high technical demands and complex movements. As sensor technology
continues to advance, its costs are expected to gradually decrease, enabling more
athletes and training institutions to afford and benefit from this technology. Lastly,
future research should focus on developing athletes’ self-perception and adjustment
abilities, reducing reliance on technology, and ensuring that athletes can maintain high
levels of performance both with and without technological assistance. Through
continuous innovation and research, the application of sensor technology in sports will
deepen and expand, providing new momentum for the development of sports science
and competitive sports.
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