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Introduction: Sports injuries, particularly in high-impact and repetitive-

motion sports like 

baseball, pose significant challenges to both players’ health and team 

performance. Pitching-related injuries are a leading cause of long-term 

mechanical inefficiencies, lost playing time, and financial burdens for teams 

due to salary expenses, rehabilitation costs, and reduced competitive 

advantage. While existing biomechanical tracking tools provide valuable 

data on pitch mechanics, joint stress, and movement efficiency, most rely on 

post-game analysis, delaying injury prevention interventions. There is a 

growing need for real-time biomechanical monitoring to enable instant 

corrections, reduce injury risk, and enhance performance longevity.

Objective:

This study introduces PitchPerfectAI, an AI-powered real-time 

biomechanical feedback system that tracks key pitching mechanics, detects 

deviations from optimal movement patterns, and alerts players and coaches 

to potential injury risks. The goal is to bridge the gap in traditional injury 

biomechanics tracking by providing immediate feedback, allowing for in-

game corrections to prevent overuse injuries and mechanical breakdowns.

Methodology:

PitchPerfectAI integrates computer vision and AI-driven motion analysis to 

track key biomechanical metrics, including arm angles, shoulder rotation, 

kinetic sequencing, and fatigue-induced variations. The system captures live 

motion data, detects deviations from established biomechanical norms, and 

sends real-time alerts for corrective adjustments. Additionally, it 

incorporates historical tracking capabilities, generating individualized 

biomechanical reports to assess long-term movement trends and injury risk 

factors.

Results:



Preliminary testing of the analysis shown a very high accuracy in tracking

movement patterns and detecting biomechanical deviations. Pitchers using

the system were able to make immediate adjustments, resulting in:







Improved pitch consistency

Reduced joint stress and injury risk

Enhanced fatigue monitoring to prevent late-game mechanical 

inefficiencies

Additionally, this research has expanded beyond sports applications, 

incorporating a digital therapeutic model to assist individuals with 

musculoskeletal disorders, such as stroke patients, during rehabilitation. By 

applying real-time biomechanical feedback, this system helps to prevent 

further injury by ensuring safer recovery and improved rehabilitation 

outcomes.

Conclusions:

This work contributes to injury biomechanics research by demonstrating 

how real-time AI-powered biomechanical feedback can be integrated into 

sports injury prevention strategies and rehabilitative healthcare 

applications. The product provides both instant corrections for in-game 

performance and long-term monitoring for injury prevention, making it a 

valuable tool for sports medicine, athletic training, and injury biomechanics 

research.


