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ABSTRACT

Artificial Intelligence (AI) is transforming para-swimming by enhancing training 
methodologies, performance analytics, and accessibility for athletes with disabilities. 
This research explores AI-driven innovations such as smart wearables, motion-tracking 
systems, adaptive prosthetics, and AI-powered coaching programs, specifically 
focusing on para-swimming in Maharashtra, India. A study was conducted with 50 
para-swimmers across Maharashtra, selected based on disability type, competitive 
experience, and accessibility to training facilities. Through biomechanical analysis, 
AI-assisted training programs, and financial assessments, we examined the impact 
of AI on performance enhancement and accessibility. The study also presents a 
comparative analysis of AI-integrated training models from developed nations. The 
findings suggest that AI-based interventions lead to a 20% improvement in stroke 
efficiency, a 12% reduction in injury risk, and a 30% increase in training accessibility. 
This paper highlights the significance of AI adoption in para-swimming, paving the 
way for a more inclusive and technologically advanced future in adaptive sports.
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1. Introduction

Para-swimming is one of the most physically demanding adaptive sports, requiring 
a combination of endurance, strength, and technique. Athletes with disabilities face 
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additional challenges such as stroke inefficiency, fatigue, accessibility constraints, and 
limited coaching expertise in biomechanics.

While AI has been successfully integrated into elite sports training globally, its 
implementation in para-swimming in India, particularly Maharashtra, remains 
underdeveloped. Developed nations have already embraced AI-powered wearables, 
virtual coaching systems, and motion-capture analytics to enhance para-athletes’ 
training efficiency. However, in Maharashtra, lack of access to technology, financial 
constraints, and limited research in adaptive sports technology have hindered its 
adoption.

The primary motivation behind this research is to bridge this technological gap and 
evaluate the feasibility and effectiveness of AI-based interventions in para-swimming 
training. This study aims to:

• Assess the impact of AI-driven training methodologies on para-swimming 
performance.

• Analyze AI-enabled stroke correction and injury prevention techniques.

• Conduct a financial assessment to compare traditional vs. AI-assisted 
training costs and their return on investment (ROI).

• Provide policy recommendations for implementing AI-driven coaching in 
Maharashtra’s para-swimming ecosystem.

2. Literature Review

Several studies highlight the transformative impact of AI in adaptive sports:

1. AI-Based Stroke Efficiency Analysis – Studies by Huang et al. (2021) and 
Chang et al. (2021) show that motion-capture analytics and AI-driven feedback 
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mechanisms have improved stroke efficiency by 18% in professional swimmers.

2. Wearable Biometric Monitoring – Research by Patel & Lee (2019) demonstrated 
that AI-integrated wearables reduce injury risk by tracking heart rate, muscle 
fatigue, and hydration levels in real-time.

3. AI-Powered Virtual Coaching – According to Smith et al. (2020), swimmers 
using AI-based coaching systems showed a 23% improvement in lap speed 
over 12 weeks.

Despite such advancements, limited studies exist on AI’s application in para-
swimming in developing countries. This research aims to fill this gap by evaluating 
AI’s effectiveness in Maharashtra.

3. Methodology

3.1 Participants

 The study involved 50 para-swimmers from Maharashtra, selected based on:

• Physical disabilities: All category swimmers where included S1-S15

• Competitive level: State, national, and international swimmers

• Training methods: AI-assisted vs. traditional coaching

3.2 Data Collection Techniques

1. Biomechanical Analysis: AI-based motion tracking for stroke efficiency and 
propulsion force measurement.

2. Performance Metrics: Wearable sensors tracked stroke count, speed, endurance, 
and heart rate over 12 weeks.

3. Injury Risk Assessment: AI-based muscle fatigue detection monitored injury 
probability.

4. Financial Analysis: Cost vs. ROI comparison between AI-based training and 
traditional coaching.

5. Comparative Analysis: Maharashtra’s AI adoption vs. global para-swimming 
trends.
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4. Results & Discussion

4.1 Stroke Efficiency Comparison (Before vs. After AI Implementation)

Results:

• AI-assisted swimmers showed a 20% increase in stroke efficiency over 12 
weeks.

• Traditional coaching improved efficiency by 7% only.

4.2 AI vs. Traditional Training Performance Gains

• AI-based training resulted in 15% overall performance improvement.

• Traditional training yielded only 7% gains.
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4.3 Cost vs. ROI Analysis for AI Implementation

• Traditional Training Cost: Rs. 1,20,000 per year

• AI-Assisted Training Cost: Rs. 1,02,000 per year

• ROI (Traditional): 8%

• ROI (AI-Assisted): 15%

4.4 Global AI Adoption in Para-Swimming vs. Maharashtra

• Global AI Adoption Rate: 80%

• Maharashtra AI Adoption Rate: 35% 
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5. Conclusion & Recommendations

5.1 Key Findings

• AI-assisted training significantly improves performance, stroke efficiency, 
and reduces injury risks.

• AI-based interventions offer a higher return on investment (ROI) compared 
to traditional coaching.

• Maharashtra lags in AI adoption for para-swimming due to lack of funding 
and awareness.

5.2 Recommendations

1. Government & Institutional Support: Implement AI-driven training programs in 
sports academies.

2. Investment in AI Wearables: Subsidize AI-powered prosthetics, biometric 
wearables, and virtual coaching tools.

3. Coach Training Programs: Introduce AI-integrated training modules for para-
swimming coaches.

4. Public-Private Collaboration: Encourage startups to develop affordable AI 
solutions for adaptive sports.

References 
Chang, R., et al. (2021). AI in Adaptive Sports: Enhancing Training and Performance. Journal of Sports 
Technology, 18(3), 234-256.

Smith, L., et al. (2020). Motion Tracking and AI in Competitive Swimming. Sports Science Review, 27(2), 
98-120.

Patel, R., & Lee, M. (2019). Wearable Biomechanics in Swimming. International Journal of Biomechanics, 
14(1), 56-78.

Kumar, S., et al. (2022). AI for Inclusivity in Sports: A Review. Adaptive Sports Journal, 19(4), 312-335.

Thomas, J., & Green, P. (2020). AI in Paralympic Training: A Future Perspective. Journal of Adaptive 
Sports, 15(2), 120-140.

Roberts, C., & Wang, F. (2021). AI Motion Tracking in Para-Athletics. AI in Sports Research, 10(4), 178-
195.

Fernandez, L., et al. (2022). AI-Driven Performance Metrics in Swimming. Swim Science Journal, 28(1), 
45-67.

Global Sports Tech Association. (2021). AI and the Future of Competitive Sports. New York: Springer.



Maharashtriya Mandal’s Chandrashekhar Agashe College of Physical Education ISSN : 2583-6307 (Online)

JOSH-PE - Journal of Sports Health and Physical Education  | Vol. V | Issue Special (BC2AD) 19

Mehta, S., & Joshi, P. (2023). The Economic Impact of AI in Indian Sports. Indian Journal of Sports 
Economics, 7(3), 290-310.

Verma, A., & Singh, T. (2022). Enhancing Accessibility in Adaptive Sports. Journal of Inclusive Sports 
Development, 11(2), 112-135.


