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Abstract-  

In the modern fitness landscape, Artificial Intelligence (AI) is transforming the way individuals appr
training and physical exercise. This review explores the potential of AI
based on computer vision, to deliver personalized workout experiences suited to individual requirements. By 
examining recent research on AI applications in fitness, we emphasize how these technologies improve user 
engagement, provide tailored feedback, and promote better exercise results through real
However, challenges such as data privacy concerns, algorithmic
interfaces limit wider adoption. This review highlights AI’s ability to reshape fitness training, turning traditional

Exercise routines into personalized and engaging fitness journeys.
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I. INTRODUCTION 

In recent years, technological advancements have 
greatly influenced multiple areas
including health, fitness, and overall wellness. One 
of the most significant developments is the 
integration of Artificial Intelligence (AI) to deliver 
personalized and engaging fitness solutions. With 
the increasing popularity of home
and digital training platforms, many individuals are 
looking for innovative methods to improve their 
exercise routines and sustain motivation. AI
virtual trainers, especially those utilizing computer 
vision techniques, are meeting these d
offering interactive and tailored workout 
experiences. 

Traditional fitness coaching often follows a generic 
approach, where training plans are not tailored to 
individual strengths, weaknesses, or goals. This one
size-fits-all method can leave individuals feeling 
demotivated or overwhelmed, making it challenging 
to achieve their fitness aspirations. AI, through 
computer vision, enables users to receive immediate 
feedback on their form, adjust exercise 
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In recent years, technological advancements have 
greatly influenced multiple areas of daily life, 
including health, fitness, and overall wellness. One 
of the most significant developments is the 
integration of Artificial Intelligence (AI) to deliver 
personalized and engaging fitness solutions. With 
the increasing popularity of home-based workouts 
and digital training platforms, many individuals are 
looking for innovative methods to improve their 
exercise routines and sustain motivation. AI-driven 
virtual trainers, especially those utilizing computer 
vision techniques, are meeting these demands by 
offering interactive and tailored workout 

Traditional fitness coaching often follows a generic 
approach, where training plans are not tailored to 
individual strengths, weaknesses, or goals. This one- 

ndividuals feeling 
demotivated or overwhelmed, making it challenging 
to achieve their fitness aspirations. AI, through 
computer vision, enables users to receive immediate 
feedback on their form, adjust exercise  

Intensity, and track progress over time, 
more personalized fitness journey.
this review is to explore how AI is being integrated 
into fitness training to enhance engagement and 
personalization for users. Furthermore, it discusses 
challenges such as concerns related to
and the requirement for user
accommodate a wide range of individuals. Finally, 
the review emphasizes potential future developments 
and expansion opportunities for AI within the fitness 
training domain. 

II.METHODS 

1. Terminology 

Key terms used throughout this review to describe 
AI’s role in fitness training we included:

Artificial Intelligence (AI): AI In this project, 
Artificial Intelligence refers to the application of 
machine learning and computer vision techniques
analyze real-time video input, detect human body 
landmarks, and interpret movement patterns.

 

Video Data Acquisition: The system captures real
time video input using a standard webcam or laptop 

International Journal On Engineering Technology and Sciences – IJETS                                                           
 - Issue III, March - 2026 

Analysis for Exercise Tracking 

Dhanush P,                                                   
Department of AI & DS, Loyola Institute of Technology and Science, 

In the modern fitness landscape, Artificial Intelligence (AI) is transforming the way individuals approach personal 
powered fitness trainers, especially those 

based on computer vision, to deliver personalized workout experiences suited to individual requirements. By 
esearch on AI applications in fitness, we emphasize how these technologies improve user 

engagement, provide tailored feedback, and promote better exercise results through real-time interaction. 
bias, and the necessity for well-designed user 

interfaces limit wider adoption. This review highlights AI’s ability to reshape fitness training, turning traditional 

Intensity, and track progress over time, leading to a 
more personalized fitness journey. The purpose of 
this review is to explore how AI is being integrated 
into fitness training to enhance engagement and 
personalization for users. Furthermore, it discusses 
challenges such as concerns related to data privacy 
and the requirement for user-friendly interfaces that 
accommodate a wide range of individuals. Finally, 
the review emphasizes potential future developments 
and expansion opportunities for AI within the fitness 

Key terms used throughout this review to describe 
AI’s role in fitness training we included: 

Artificial Intelligence (AI): AI In this project, 
Artificial Intelligence refers to the application of 
machine learning and computer vision techniques to 

time video input, detect human body 
landmarks, and interpret movement patterns. 

Video Data Acquisition: The system captures real- 
time video input using a standard webcam or laptop 
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camera. OpenCV is used to handle video streaming, 
frame extraction, resizing, and preprocessing to 
ensure smooth and consistent input for pose 
analysis. Computer Vision: A field of AI that 
enables machines to interpret and understand visual 
information from the world, allowing for real
analysis of user movements during exercise.
Personalized Fitness: Tailoring exercise programs to 
fit individual user needs, preferences, and goals, 
creating customized pathways that lead to more 
effective training experiences and custom training 
capabilities. 

2. Search Strategy 

To identify relevant literature for this review, a 
systematic search was conducted across three 
primary online research databases: IEEE Xplore, 
Springer, and Elsevier. The search was designed to 
capture a wide range of studies related to AI 
applications in fitness. 

Key terms and phrases used in the search included: 
"AI in fitness," "computer vision for exercise," 
"virtual personal trainers," "personalized workout 
systems," and "AI for fitness engagement." These 
terms encompass both the technological 
AI and its impact on fitness practices. The search 
was limited to peer- reviewed articles published 
between 2010 and 2024 to ensure the findings reflect 
current advancements in AI technology and its 
applications in fitness training. 

3.Selection Criteria 

Selection criteria for this review were rigorously 
defined to ensure the inclusion of high
relevant research studies. The following criteria 
were applied: 

Relevance to AI in Fitness: Only studies focused on 
AI applications in fitness training, including

Virtual personal trainers and personalized workouts, 
were included. 

Pose Estimation and Landmark Detection: Human 
pose estimation is performed using MediaPipe’s 
BlazePose model, which detects 33 key body 
landmarks such as shoulders, elbows, hips, knees, 
and ankles. These landmarks provide precise spatial 
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camera. OpenCV is used to handle video streaming, 
xtraction, resizing, and preprocessing to 

ensure smooth and consistent input for pose 
Computer Vision: A field of AI that 

enables machines to interpret and understand visual 
information from the world, allowing for real- time 

vements during exercise. 
Personalized Fitness: Tailoring exercise programs to 
fit individual user needs, preferences, and goals, 
creating customized pathways that lead to more 
effective training experiences and custom training 

To identify relevant literature for this review, a 
systematic search was conducted across three 
primary online research databases: IEEE Xplore, 
Springer, and Elsevier. The search was designed to 
capture a wide range of studies related to AI 

Key terms and phrases used in the search included: 
"AI in fitness," "computer vision for exercise," 
"virtual personal trainers," "personalized workout 
systems," and "AI for fitness engagement." These 
terms encompass both the technological aspects of 
AI and its impact on fitness practices. The search 

reviewed articles published 
between 2010 and 2024 to ensure the findings reflect 
current advancements in AI technology and its 

Selection criteria for this review were rigorously 
defined to ensure the inclusion of high-quality and 
relevant research studies. The following criteria 

Relevance to AI in Fitness: Only studies focused on 
training, including 

Virtual personal trainers and personalized workouts, 

Pose Estimation and Landmark Detection: Human 
pose estimation is performed using MediaPipe’s 
BlazePose model, which detects 33 key body 

elbows, hips, knees, 
and ankles. These landmarks provide precise spatial 

coordinates that represent the user’s body posture 
during exercise execution.

Movement Analysis and Angle Calculation: Joint 
angles are computed using detected landmark 
coordinates to analyze body movements. For 
example, elbow angles are calculated for bicep curls, 
while knee and hip angles are used for squat 
detection. These angles are continuously monitored 
to identify valid movement patterns and transitions 
between exercise states. 

Types of Research: Both empirical studies and 
theoretical papers on AI integration in fitness were 
included for balanced coverage and for future 
development. 

Language and Accessibility: Only full
published in English were included.

III. RESULTS 

1. Personalization of Fitness Programs

AI-driven fitness platforms offer significant 
advantages by tailoring workout experiences to 
individual user needs. Virtual personal trainers 
utilize computer vision to analyze form, adjust 
exercise intensity, and provide real
leading to improved fitness outcomes. Studies show 
that personalized programs significantly enhance 
user engagement and motivation, although 
challenges persist regarding data privacy and the 
accuracy of AI recommendations.

2. Improvement in User   Engagement

AI systems enhance user engagement by providing 
interactive features such as real
gamification, and progress tracking. Research 
indicates that users of AI-
more motivated and consis
compared to traditional methods. However, 
maintaining long-term engagement is critical, as 
repetitive exercises or a lack of variety can lead to 
decreased motivation. 

4. Challenges in AI Implementation

Several challenges in AI int
including data privacy concerns and the potential for 
algorithmic bias. Without diverse data sets, AI 
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during exercise execution. 

Movement Analysis and Angle Calculation: Joint 
angles are computed using detected landmark 

o analyze body movements. For 
example, elbow angles are calculated for bicep curls, 
while knee and hip angles are used for squat 
detection. These angles are continuously monitored 
to identify valid movement patterns and transitions 

Types of Research: Both empirical studies and 
theoretical papers on AI integration in fitness were 
included for balanced coverage and for future 

Language and Accessibility: Only full-text studies 
published in English were included. 

Personalization of Fitness Programs 

driven fitness platforms offer significant 
advantages by tailoring workout experiences to 
individual user needs. Virtual personal trainers 
utilize computer vision to analyze form, adjust 

provide real-time feedback, 
leading to improved fitness outcomes. Studies show 
that personalized programs significantly enhance 
user engagement and motivation, although 
challenges persist regarding data privacy and the 
accuracy of AI recommendations. 

Improvement in User   Engagement 

AI systems enhance user engagement by providing 
interactive features such as real-time feedback, 
gamification, and progress tracking. Research 

-driven fitness trainers are 
more motivated and consistent in their workouts 
compared to traditional methods. However, 

term engagement is critical, as 
repetitive exercises or a lack of variety can lead to 

Challenges in AI Implementation 

Several challenges in AI integration were identified, 
including data privacy concerns and the potential for 
algorithmic bias. Without diverse data sets, AI 
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systems may produce inaccurate recommendations, 
negatively affecting user experience. Additionally, 
scaling AI systems for broader populations poses 
challenges due to technology costs and infrastructure 
limitations, especially in underserved areas.

5. Future and Perfect Directions and

The future of AI in fitness holds immense potential. 
Research suggests enhancing
 systems by incorporating user feedback and 
physiological data to create holistic training 
experiences. Integrating AI with wearable 
technology could further improve engagement and 
accountability. There is also a growing need for 
inclusive AI models that cater to various fitness 
levels, ensuring equal access to personalized training 
experiences. 

IV.DISCUSSION 

1. Impact of Personalization on Fitness Outcomes

AI systems’ ability to adapt to individual fitness 
levels and goals has shown substantial benefits. 
Studies indicate that personalized feedback from AI 
trainers significantly improves user performance and 
adherence to workout regimens. This adaptability is 
crucial in diverse fitness environments, helping users 
achieve their goals more effectively.

2. Engagement and Motivation 

AI-driven platforms have proven effective in 
enhancing user engagement through interactive 
features. However, ensuring long-term engagement 
remains a challenge. Initial enthusiasm can wane if 
systems fail to adapt or provide varied w

Therefore, maintaining an evolving and dynamic 
user experience is critical. 

3. Addressing the key points which is the 
Implementation Challenges 

The implementation of AI in fitness faces significant 
hurdles, particularly regarding data privacy and
security. Developers and fitness professionals must 
prioritize ethical practices and data protection to 
safeguard user information. Additionally, addressing 
algorithmic bias is vital to ensure equitable fitness 
experiences for all users. 
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systems may produce inaccurate recommendations, 
negatively affecting user experience. Additionally, 

er populations poses 
challenges due to technology costs and infrastructure 
limitations, especially in underserved areas. 

and Opportunities 

The future of AI in fitness holds immense potential. 
enhancing AI

by incorporating user feedback and 
physiological data to create holistic training 
experiences. Integrating AI with wearable 
technology could further improve engagement and 
accountability. There is also a growing need for 

er to various fitness 
levels, ensuring equal access to personalized training 

Impact of Personalization on Fitness Outcomes 

AI systems’ ability to adapt to individual fitness 
levels and goals has shown substantial benefits. 
Studies indicate that personalized feedback from AI 
trainers significantly improves user performance and 
adherence to workout regimens. This adaptability is 
crucial in diverse fitness environments, helping users 
achieve their goals more effectively. 

driven platforms have proven effective in 
enhancing user engagement through interactive 

term engagement 
remains a challenge. Initial enthusiasm can wane if 
systems fail to adapt or provide varied workouts. 

Therefore, maintaining an evolving and dynamic 

3. Addressing the key points which is the 

The implementation of AI in fitness faces significant 
hurdles, particularly regarding data privacy and 
security. Developers and fitness professionals must 
prioritize ethical practices and data protection to 
safeguard user information. Additionally, addressing 
algorithmic bias is vital to ensure equitable fitness 

4. Future Research Directions

Future research should focus on improving the 
inclusivity of AI systems in fitness, ensuring they 
cater to diverse user needs and preferences. 
Combining AI with emerging technologies could 
create immersive training experiences that further 
enhance user engagement. Ongoing research is 
needed to mitigate biases and improve the 
adaptability of AI applications in fitness settings.

5. The Changing Role of Fitness
Professionals the integration of AI in fitness training 
is transforming the role of fitness professionals from 
traditional trainers to guides and motivators. As AI 
systems manage routine tasks, trainers can focus on 
fostering critical thinking and personal growth in 
their clients. Ongoing professional development is 
essential to equip trainers with the skills to 
effectively leverage AI technologies in their 
practice. 

V.CONCLUSION 

In conclusion, this review demonstrates how AI
powered fitness trainers utilizing computer vi
can revolutionize personal training experiences. 
These technologies can customize workout plans to 
meet individual user needs, leading to improved 
fitness outcomes and increased motivation. 
However, addressing challenges such as data privacy 
and algorithmic bias is essential for max
impact on fitness. 

As AI technology continues to evolve in the fitness 
industry, ongoing research is crucial to enhance the 
effectiveness, inclusivity, and ethical use of these 
systems. By prioritizing transpare

Experience, developers and fitness professionals can 
create AI solutions that not only enhance 
personalized training but also promote equitable 
access to fitness resources for all.

Overall, the integration of AI into fitness training 
has the potential to reshape how individuals 
approach their fitness journeys, providing tailored 
experiences that align with their unique goals and 
preferences. 
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