
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) 65

Use of AI for Skill Development in Fast Pitch Softball

Mr. Anirudha Sharma 
Research Scholar, Director of Physical Education and Sports, Symbiosis College of Arts and Commerce, Pune

Prof. Dr. Vishal Deshpande 
Research Guide, Department of Physical Education, S. B. E. S College of Science, Chhatrapati Sambhaji Nagar 

ABSTRACT

Analysis and performance of AI are the new flavored aspects of the sports that 
inspires the way the world used to train sportsman, the deep impact of accurate data-
based inspection, and customized training regimes with AI significantly altered the 
the future of the sports. AI Is Being Used in Fast Pitch Softball AI is being deployed in 
fast pitch softball for several key reasons — to refine player skills, enhance strategy 
and reduce injuries. The AI applications in fast pitch softball skill development is 
explored in this paper based on biomechanics analysis smart coaching tools, virtual 
simulations and dynamic personalized training programs. It also provides a detailed 
analysis of the adoption opportunities and challenges of AI in softball training and 
outlines future research to enable effective AI-based skill training

Introduction

Fast pitch softball is a fast-moving, high-energy game that combines technical 
skill, strategic thinking and peak physical conditioning in the same sport. Players 
must develop sophisticated skills for pitching, hitting and fielding, often under 
immense time pressure. Traditionally, softball hitting techniques were learned under 
human coaching, and training using drills and repetition, and an element of subjective 
observational feedback. While lots of professional athletes have been produced by 
these approaches, they tend to be too generalized or vague to give a viable answer 
in every case. Enter Artificial Intelligence (AI) — a revolutionary technology that is 
transforming the way athletes train, compete, and recover.

Blending complex algorithms, sensors, and data analysis, AI-based tools 
offer objective, real-time insights about player performance. Innovations like 
these are helping players at fast pitch softball improve skills, hone game tactics and 
mitigate injury risks. Whether it’s analyzing a pitcher’s arm mechanics or simulating 
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anxiety-filled game scenarios, however, A.I. is changing the game. In this study, 
the impact of artificial intelligence on the development of skills in fast pitch softball, 
its applications, benefits, challenges, and future development directions will be 
discussed.

How to Train Fast Pitch Skills with Artificial Intelligence

Pitching and Hitting Biomechanics

Biomechanic analysis is one of the biggest changes AI has made to the game of 
softball. Using motion capture technology, wearable sensors and machine learning 
algorithms, Ai will offer detailed breakdown of a player’s movements.

You run to pitch = teaching pitching mechanics: As compared to baseball, fast 
pitch softball emphasizes controlled and durable mechanics in pitchers; bad or hurt 
mechanics can hinder performance greatly. The two major, popular AI systems 
(Rapsodo 2023; TrackMan 2023) use highspeed cameras and radar to measure data 
points that include arm angle, release point, spin rate, and velocity of the pitch. 
Many of these devices provide real-time feedback that allows pitchers to adjust their 
technique instantaneously. So for instance, an A.I. analysis might discover that in 
the wind-up, a pitcher’s elbow droops too far, making the shoulder do more work, a 
frequent cause of overuse injuries. Identifying these deficiencies early helps players 
enhance performance while safeguarding their health.”

Hit Performance Enhancement: For hitters, HitTrax evaluates quantitative data for 
bat speed, contact quality, and swing plane (HitTrax, 2024). Smart batting cages, 
which are paired with these systems, set up similar situations to game feel by allowing 
the batters to practice against simulated pitchers throwing various pitch types — rise 
balls, drop curves, fastballs. The ability to hone in on and sharpen reaction times 
adds another layer of power to this function as the hitters could easily start to identify 
holes that may be creating inefficiencies( late swing, bad weight transfer) allowing for 
consistent improvement.

Softball, where AI is already doing wonders to innovatively evolve the coaching role 
and make it work smarter using smart devices as well as virtual assistants.

Automated Video Analysis: Dartfish and Hudl (Hudl, 2023) heavily rely on computer 
vision to analyze the game action frame by frame. They can highlight a fielder’s 
slow first step, or a hitter’s tendency to chase pitches thrown outside the strike zone, 
offering coaches and players actionable insight. While video review is manual and 
time consuming, AI speeds up the whole process and detects patterns that humans 
might not be able to catch.
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Artificial Intelligence Chatbots and Virtual Coaches: AI software goes a step further 
than simple video analysis, providing real-time feedback and specific drills and 
advice. For example, before hitting the court, the player who is struggling to hit strikes 
chats with an AI chatbot that prompts the player — based on performance data — to 
increase their wrist strength or change the grip. These tools act as 24/7 supplemental 
coaches to create continuity at times when human instructors cannot be.

Individualized Approaches to Training and Prevention of Injury

AI can sift through large datasets in the way normal human beings cannot and allow 
it to tailor training regimes accordingly that are perfectly tailored to the user, which 
is a huge bonus for anyone involved in a physically demanding sport like fast pitch 
softball.

Adaptive Training Programs: Reduction of data from past performances (eg, pitch 
counts, swing speeds, or sprint times) are analyzed to inform customized workouts 
based on a players’ profile (Smith et al., 2022). One power hitter may be getting 
a program designed around explosiveness while a contact hitter would be sure to 
emphasize hand-eye coordination drills. Which not only allows skills to be learned 
faster but also puts players more in charge of their own flaws.

Injury Prediction and Prevention AI is also great in preventing the injuries. Wearable 
devices like the Motus Throw sleeve are intended to measure biomechanical stress 
applied to a pitcher’s arm, such as elbow torque and shoulder rotation metrics 
(Motus Global, 2023). AI algorithms analyze these patterns to predict the risk of 
injury, generating alerts for coaches when a player nears a fatigue threshold. So if a 
pitcher’s velocity wanes and arm stress spikes, the system may recommend rest or 
corrective exercises like scapular stabilization drills. This progressive approach averts 
injury by protecting common soft-tissue injuries in the softball player demographic, 
such as rotator cuff strains or UCL tears.

Game Simulation-Based Decision-Making Simulation

Apply AI tools and VR that enhances players’ cognitive skills and situational 
awareness. Two of the most critical components in the peak performance envelope 
of rapid spin pitch fastpitch.

Virtual Reality Batting Simulators – Batters are now able to face simulated pitchers 
in a virtual environment with VR platforms (Johnson & Lee, 2021) These systems 
replicate the speed and spin of real pitches, enabling players to sharpen their muscle 
memory and confidence against fierce competition. A batter might work against a 
digital All-American pitcher throwing 70-mph rise balls, and that experience trained 
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be transferred to a live game.

In-Game: Striking the balance of game theory (AI-Based Opponent Models) – On the 
tactical front, AI leverages opponent propensities to help make in-game decisions. 
Based on data gathered during prior contests, A.I. can also recommend defensive 
shifts or pitch sequences — recommending, for example, a changeup to an opposing 
player who struggles with off-speed offerings. Coaches then use these numbers to 
beat their opponents and to elevate their team’s level.

Gymnastic ai advantages in softball training gymnastic ai disadvantages in softball 
training

Benefits

Accuracy : AI offers precise results to an extent that perfectly optimizes even the least 
efficient processes.

Personalized feedback leads to lesser efforts and faster learning

Injury Prevention : Real-time recording of fatigue and biomechanics can 
reduce injury risk, extend careers.

Improved Decision Making : AI analytics allow for perfecting game strategies, 
giving teams a competitive edge.

Challenges

Cost & Access: Cutting-edge AI applications, such as VR simulators or wearable 
sensors, have a steep barrier to entry, and may thus be out of reach of amateur or 
youth programs (Brown, 2023)

Social Media Regulation: The emergence of AI-related language models raises 
concerns related to the regulation of social media, given their capacity to generate 
unregulated content.

Different working methods: Coaches who have had it a certain way for years may 
see AI as a threat and push back against it. It is still a challenge to counter technology 
with human intuition.

Future Directions

If we are going to harness the true power of AI in fast pitch softball, then future work 
needs to address:
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Democratizing AI: Inexpensive and scalable devices — such as motion sensors that 
communicate with smartphones — could bring the A.I. to the grass-roots players.

Combining Human Bias with Machine Capability – AI has the capacity to be fed with 
huge amounts and layers of data, but this data must be ignored to ensure the change 
in effect on a psychological and social level which cannot be deducted by machines.

Real-Time AI Feedback: Improvements in Edge Computing and 5G networks 
allow for performance analysis during practice or game play, providing a more 
dynamic adaptability factor (Taylor & Kim, 2024)

Research on the psychological effects of AI — such as its impact on player confidence 
or motivation levels — could similarly help fine-tune how it’s applied in particular 
gameplay circumstances.

Conclusion

One such example is the incorporation of some of the newest technology, like 
artificial intelligence (AI), set to disrupt the way players develop their skills in fast 
pitch softball. From analyzing a pitcher’s throwing mechanics to simulating aspects 
of game play, AI enables these players to hone their craft more than they ever could 
machine-to-machine, minimizing the risk of injury in the process. Despite challenges 
from cost and integration, the advantages of the technology, with respect to precision, 
efficiency and strategic enhancement, are transformational. With innovation made 
to continue, the mix of AI with traditional coaching methods is certain to cost the 
long run on the game, leading the sport to be extra data-driven and player-centered.
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