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Introduction 
Hamstring injuries are a prevalent issue in sports requiring repetitive high-speed sprints such as soccer, 
rugby, athletics, and basketball. These injuries constitute approximately 30% of all sports-related 
injuries and lead to extended recovery periods, significantly impacting athletes’ performance and 
incurring high costs [1,2]. In professional sports, the cost of treating hamstring injuries can reach millions 
of dollars annually due to lost playing time and rehabilitation expenses [2]. The Kin.ai project addresses 
these challenges by advancing muscle injury prevention and decision support systems for athletic 
training. 
 
Methods 
The Kin.ai project employed surface electromyography (EMG) to monitor muscle activation patterns, 
fatigue, and performance in professional athletes [3,4]. EMG data were collected using high-resolution, 
reliable signal acquisition devices during both static exercises (e.g., leg curls) and dynamic exercises 
(e.g., running on a treadmill and 40-meter sprints). The data were analyzed to identify activation onset, 
fatigue levels, and overall muscle performance. These metrics were then integrated into a 
comprehensive index to evaluate the athletes’ overall muscle health.  
 
Results 
Preliminary experiments 
indicated that surface 
EMG effectively 
captures muscle 
activation patterns, 
identifies fatigue levels, 
and assesses overall 
muscle performance. In 
some cases, significant 
differences in activation delays between the long and short heads of the biceps femoris were observed 
[3]. Also, athletes with known injuries exhibited marked asynchronous activation and higher fatigue 
indices, correlating with their injury status [3]. The Root Mean Square (RMS) of the EMG signal served 
as an indicator of muscle performance and fatigue, validating its effectiveness in assessing muscle 
condition. These metrics were combined into an Injury Probability Index (see Figure 1), providing a 
quantifiable measure of the athletes’ muscle health and potential injury risks. 
 
Discussion 
The findings suggest that surface EMG is a promising tool for real-time monitoring and injury prevention 
in athletes. The observed correlations between EMG patterns, fatigue levels, muscle performance, and 
injury status support the development of personalized training plans and early warning systems for 
potential injuries. The comprehensive index developed from these metrics can be used to monitor the 
recovery of physical fitness and provide early warnings of potential issues. Future work will involve 
refining the experimental protocols, expanding data collection, and incorporating advanced artificial 
intelligence algorithms to enhance predictive capabilities. The project envisions a comprehensive 
screening protocol to evaluate athletes’ physical conditions, compute a probabilistic injury index, and 
ultimately contribute to safer and more effective athletic training regimens.  
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Figure 1. Visualization of Injury Probability Index over time. 


