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Athlete Development with Artificial Intelligence

Artificial Intelligence (AI) has changed the way athletes are developed and trained, enabling personalized plans,
biomechanical analysis, performance prediction and training optimization. With advanced tools, coaches can

identify areas for improvement and prevent injuries, ensuring more efficient physical and technical development.
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What is Al Athlete Development?

Athlete development is the process of improving physical, technical, tactical and mental performance over time. Al

facilitates this process by analyzing large volumes of data and providing personalized insights.

@ Physical factors 2 Technical factors
Endurance, speed, strength and recovery. Accuracy in passing, shooting, dribbling and ball
control.
@ Tactical factors @ Psychological factors
Positioning, decision making and Managing pressure, motivation and mental focus.

strategic moves.

Real example: FC Barcelona uses Al to analyse the development of young talents at La Masia, adjusting training

sessions based on their progress.
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Applications of Al in Athlete Development

Al is used in different areas to improve the performance of athletes and their evolution over time.

Area

Customized training

JERN

Progress monitoring

Biomechanical analysis

Simulation of tactical scenarios

Application of Al

Dynamic adjustment of exercises
and workloads according to the

athlete's performance.

Tracking evolution over time.

Evaluation of technique and

efficiency of movement.

Using Al to improve in-game
decision making.

Example in Sport

Al-based adaptive programs in
cycling and athletics.

Speed and endurance analysis

in runners.

Tennis serve optimization with

computer vision.

Simulation of plays to train
quarterbacks in the NFL.

Real example: Manchester City uses Al models to monitor the physical and tactical progression of its youth

players.
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Benefits of Al in Athlete Development

@ Training 2 ) Injury prevention @ Analysis of improvement
optimized , ) atterns
P Real-time fatigue and P

Sessions tailored to the workload analysis. Identification of strengths and
player's physical and technical weaknesses in the athlete's
condition. evolution.

@ Data-driven decision making @ Total customization
Objective recommendations for sports Each athlete receives a program tailored to
growth. their needs.

Real-life example: Paris Saint-Germain (PSG) uses Al to predict the growth and development of young
players, helping in their career planning.
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Al Tools for Athlete Development

Al in athlete development relies on Big Data, Machine Learning and Computer Vision tools.

Tool

Wearables (Catapult, Garmin,

Whoop)

Al platforms (Kitman Labs, IBM
Watson, SAP Sports One)

Python (Scikit-Learn, OpenCV,

TensorFlow)

Dashboards with AI (Power BI,
Tableau)

Function

Real-time performance

tracking.

Analysis of training data and

athlete evolution.

Creation of predictive models
for optimization of

trainings.

Visualizing development

metrics.

Example of Use

Heart rate and distance traveled

measurement.

Performance evaluation in
high-level athletes.

Predicting an athlete's physical

progress.

Interactive reports with the

evolution of each player.

Real example: Bayern Munich uses Al-powered wearables to monitor the fitness of their players during every

training session.
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Practical Implementation: Predicting Athlete
Growth with Machine Learning

We are going to build a Machine Learning model to predict the physical development of an athlete based on their

training and current progress.

Scenario: We want to predict a player's future performance based on their training load and physical metrics.

Athlete

Athlete 1

Athlete 2

Athlete 3

Athlete 4

Athlete 5

Hours of
Training
Weekly

10

12

11

Muscle Strength

(¢))

150

130

160

120

155

Speed (km/h)

28

26

30

25

29

Performance

Future (Yes/No)

Yeah

No

Yeah

No

Yeah
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Python Code for Predicting an
Athlete's Development

import pandas as pd

import numpy as np

from sklearn.model_selection import train_test_split from
sklearn.ensemble import RandomForestClassifier from
sklearn.metrics import accuracy_score

# Athlete training and performance data
data = {'Athlete": ['Athlete 1', 'Athlete 2', 'Athlete 3', 'Athlete 4', 'Athlete 5],
"Training Hours": [10, 8, 12, 7, 11], 'Muscle
Strength (kg)": [150, 130, 160, 120, 155], 'Speed
(km/h)": [28, 26, 30, 25, 29],
'Future Yield':[1,0, 1,0, 1]} # 1 =Yes, 0 = No

df = pd.DataFrame(data)

# Input (X) and output (Y) variables
X = df[['Training Hours', 'Muscle Strength (kg)', 'Speed (km/h)']y = df['Future
Performance']

# Splitting the dataset into training and testing
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)

# Machine Learning Model (Random Forest)
model = RandomForestClassifier(n_estimators=100, random_state=42)
model.fit(X_train, y_train)

# Predictions

y_pred = model.predict(X_test)

# Model evaluation
accuracy = accuracy_score(y_test, y_pred)
print(f'Model accuracy: {accuracy * 100:.2f}%")

# Prediction for a new athlete
new_athlete = np.array([[9, 140, 27]]) # Training hours, strength, speed prediction =

model.predict(new_athlete)

print(f'Will the new athlete achieve high performance? {"Yes" if prediction[0] == 1 else "No"}')

Results:

The model predicts whether an athlete will achieve high performance in the future based on their workload. It allows the training

plan to be adjusted to maximize their development.

Real example: Real Madrid uses Al to assess the physical development of young talents and determine if they have

the potential to reach the first team.

£ Made with Gamma


https://gamma.app/?utm_source=made-with-gamma

Conclusions

Al has revolutionized athlete development with personalized training and predictive analytics. Machine learning
models help predict player progress and optimize their performance. The use of wearables and Al dashboards
facilitates real-time monitoring of athlete development. The future of sport will include more advanced Al models

to tailor training to each athlete.
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