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Abstract:  BOOST (Beginners Optimal AI Strength Training) is an AI-powered fitness platform designed to support beginners by 

providing personalized workout plans, dietary recommendations, and real-time feedback. Utilizing human pose estimation 

technology, BOOST analyzes body movements and joint angles to ensure proper exercise form, minimize injury risk, and accurately 

count repetitions. In addition, its AI-driven diet guidance system generates customized meal plans based on individual fitness goals 

and activity levels. By integrating a food scanner powered by YOLOv8, BOOST identifies food items from images, offers 

nutritional details, and suggests healthy recipes, making meal planning more convenient. To enhance user experience, BOOST 

includes an NLP-driven chatbot that delivers real-time assistance, motivation, and answers to fitness-related queries. Its hybrid 

recommendation system leverages signal processing and machine learning techniques like K-Nearest Neighbors (KNN) to adapt 

workout and nutrition suggestions to user progress. While challenges like pose estimation inaccuracies persist due to environmental 

factors and complex movements, BOOST addresses these limitations using advanced computer vision techniques for improved 

accuracy. Overall, BOOST combines cutting-edge AI technologies to create a comprehensive, user-friendly fitness solution that 

helps individuals achieve and maintain their health and wellness goals. 

 

Index Terms - Artificial intelligence, personalized fitness, human pose estimation, dietary guidance, and real-time feedback. 

I. INTRODUCTION 

 

The rapid advancements in artificial intelligence (AI) have significantly transformed the fitness industry, introducing innovative 

tools that enhance physical health and well-being. One of the most promising developments in this field is BOOST (Beginners 

Optimal AI Strength Training), an AI-driven fitness platform designed to provide personalized workout plans, nutritional guidance, 

and real-time feedback. BOOST addresses key challenges faced by fitness beginners, including a lack of tailored support, difficulties 

in maintaining a balanced diet, and improper exercise techniques. By leveraging AI, the system crafts individualized fitness 

programs that are effective, user-friendly, and adaptive to each user’s progress. 

A cornerstone feature of BOOST is its integration of human pose estimation technology for exercise monitoring. Pose estimation 

allows the system to track key body landmarks, ensuring accurate movement analysis, repetition counting, and real-time form 

correction. By capturing precise data on joint angles and body posture, the platform helps users maintain proper form, reducing the 

risk of injuries. Utilizing advanced techniques such as key point detection and angle measurement, BOOST delivers highly reliable 

exercise tracking that enhances user performance and ensures safer training sessions. 

In addition to exercise monitoring, BOOST offers an AI-powered diet recommendation system that tailors meal plans to individual 

users based on their body type, fitness goals, and daily activity levels. This system employs deep learning algorithms to generate 

personalized dietary suggestions, ensuring a well-balanced nutrition plan. A notable feature of BOOST is its food recognition 

scanner, which utilizes YOLOv8 to identify food items from images and provide accurate nutritional information. By offering meal 

preparation guides, healthy recipe suggestions, and detailed macronutrient breakdowns, the platform empowers users to make 

informed dietary choices that align with their fitness objectives. 

BOOST further enhances user engagement through its AI chatbot, which leverages natural language processing (NLP) to interact 

with users in real-time. The chatbot provides instant responses to inquiries related to fitness, nutrition, and overall health, ensuring 

continuous support and motivation. Using advanced sentence similarity matching, the AI assistant delivers personalized advice that 

resonates with each user’s unique preferences and goals. This interactive functionality fosters a supportive environment, helping 

users remain committed to their fitness journeys. 
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Another distinguishing feature of BOOST is its hybrid recommendation system, which combines traditional signal processing 

techniques with machine learning models such as K-Nearest neighbours (KNN) to offer personalized workout and diet suggestions. 

By learning from a diverse dataset of exercise routines and dietary habits, this system adapts to users' evolving needs, refining 

recommendations over time. The hybrid approach enhances accuracy and contextual relevance, ultimately improving the user 

experience and maximizing the effectiveness of fitness programs. 

As AI technology continues to evolve, BOOST represents the future of personalized fitness solutions by seamlessly integrating 

advanced features such as pose estimation, AI-driven meal planning, and real-time feedback. By offering a comprehensive and 

adaptive approach to health and wellness, BOOST equips users with the necessary tools to achieve their fitness aspirations 

efficiently and sustainably. 

II. PROBLEM STATEMENT 

While AI has significantly influenced the fitness industry, several challenges persist, particularly for beginners seeking personalized 

guidance in their fitness journeys. One of the primary issues is the lack of real-time monitoring and corrective feedback during 

exercises. Most fitness applications provide standardized workout plans that do not account for individual variations in movement 

and technique. As a result, users may unknowingly adopt incorrect form, leading to inefficient workouts or potential injuries. 

Another major challenge is the limited personalization of dietary guidance. Existing platforms often offer generalized nutrition 

plans that do not consider an individual's specific body type, fitness goals, or metabolic requirements. Without precise and tailored 

meal recommendations, users may struggle to achieve their desired fitness outcomes, leading to inconsistent progress and 

frustration. 

User engagement and motivation also remain significant hurdles in fitness applications. Many users struggle to maintain consistent 

workout routines due to the absence of real-time feedback and interactive support. Beginners, in particular, may find it 

overwhelming to create and adapt fitness and nutrition plans on their own. Additionally, inaccurate tracking of repetitions, improper 

posture, and the inability to monitor food intake precisely further complicate the process of achieving optimal fitness. 

Moreover, technological limitations in real-time exercise tracking present another obstacle. Challenges such as key point detection 

errors, variable lighting conditions, and complex body movements often reduce the effectiveness of pose estimation in fitness 

applications. Computational constraints and processing speed also impact the system's ability to provide immediate, high-quality 

feedback, leading to a suboptimal user experience. 

To address these challenges, there is a need for a comprehensive AI-driven solution that offers personalized workout and diet plans 

while providing real-time feedback and motivation. BOOST is designed to bridge these gaps by integrating advanced AI 

technologies such as pose estimation, machine learning, and NLP to create an engaging and highly effective fitness experience 

tailored to each user's unique needs. 

III. LITERATURE SURVEY 

A literature review establishes familiarity with and understanding of current research in a particular topic, including its 

characteristics, problems, and solutions. For this study, we examined three key research papers: [1] Human Pose Estimation using 

Artificial Intelligence with Virtual Gym Tracker, [2] Optimizing Wellness: A Comprehensive Examination of a Conversational AI-

Driven Healthcare BOT for Personalized Fitness Guidance, and [3] Image-Based Food Classification and Volume Estimation for 

Dietary Assessment: A Review. 

A. Human Pose Estimation using Artificial Intelligence with Virtual Gym Tracker 

This paper explores the integration of artificial intelligence (AI) for human pose estimation in fitness and gym tracking [1]. Human 

pose estimation involves identifying key body landmarks using computer vision, enabling real-time analysis of body movements 

and postures. This technology is particularly useful in exercise tracking, where precise movement assessment ensures effective 

workouts and reduces the risk of injuries. 

The study introduces a Virtual Gym Tracker that employs AI and computer vision techniques to monitor users' exercises. By 

detecting and tracking key body points (such as elbows, knees, and shoulders) through video input, the system evaluates posture 

and movement during exercises like weightlifting and CrossFit. It calculates joint angles to count repetitions, assess movement 

quality, and provide real-time feedback for form correction [1]. 

The paper details the technologies underlying the Virtual Gym Tracker, including Media Pipe, a machine learning framework for 

real-time pose detection, and OpenCV, a widely-used computer vision library. These tools enable the system to detect 33 key 

landmarks on the user's body in real time and analyse joint angles for performance evaluation. 

By offering automated coaching through AI, the system enhances at-home workouts by providing feedback traditionally available 

only from human trainers. The study demonstrates how AI-driven pose estimation can improve workout efficiency, promote correct 

form, and reduce injury risks [1]. 
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Fig. 1: Pose Estimation landmarks 

 
 

B. Optimizing Wellness: A Comprehensive Examination of a Conversational AI-Driven Healthcare BOT for Personalized 

Fitness Guidance 

 

This paper investigates the role of conversational AI in healthcare, focusing on a chatbot designed to provide personalized fitness 

guidance [2]. The study explores how machine learning and natural language processing (NLP) can be combined to develop an 

interactive system that tailors exercise recommendations and health advice based on individual user profiles, including age, fitness 

level, and health conditions. 

The research highlights the limitations of traditional fitness advisory services, which often lack personalization and engagement. 

The proposed AI chatbot addresses these issues by interacting with users in real-time, adjusting fitness recommendations based on 

progress, and ensuring a more personalized approach to fitness coaching. 

To achieve this, the chatbot employs machine learning algorithms to analyse user data and generate customized workout and dietary 

plans. Its NLP capabilities enable seamless communication, making interactions intuitive and engaging. By simulating the 

experience of a personal trainer, the chatbot helps users stay motivated and consistent with their fitness routines [2]. 

The paper also discusses the chatbot's technological framework, emphasizing real-time input processing, adaptive 

recommendations, and compliance with healthcare privacy standards such as HIPAA. Ensuring data security and mitigating 

algorithmic biases are critical considerations in making AI-driven fitness coaching accessible and trustworthy. 

Additionally, the study explores the scalability of the chatbot, identifying challenges in maintaining accuracy and personalization 

as the user base grows [2]. 

C. Image-Based Food Classification and Volume Estimation for Dietary Assessment: A Review 

This paper provides a comprehensive review of image-based techniques for food classification and volume estimation, which are 

essential for accurate dietary assessment [3]. Traditional dietary tracking methods, such as self-reported food intake, are prone to 

errors due to reliance on memory and subjective judgment. To address these limitations, the study explores the application of 

computer vision and deep learning for automating food recognition and portion size estimation. 

The review examines methodologies for food classification, where images of meals are analysed to identify food items. This process 

involves extracting visual features such as colour, texture, and shape, which are then processed using machine learning or deep 

learning models like convolutional neural networks (CNNs) [3]. 

Beyond classification, the paper explores food volume estimation techniques, a crucial aspect for tracking portion sizes and 

calculating caloric intake. Various methods, including stereo imaging, model-based approaches, and depth cameras, are analysed 

for their effectiveness in estimating food volume from images. 

The review underscores the transformative impact of deep learning in dietary assessment. By training models on extensive food 

image datasets, researchers have developed more robust and scalable systems capable of improving food recognition and portion 

estimation accuracy. 

Finally, the paper explores real-world applications of these AI-powered dietary assessment tools, including their integration into 

mobile applications for easy food tracking [3]. Such advancements have significant implications for managing conditions like 

obesity and diabetes by providing users with precise and personalized nutritional feedback. 
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Fig. 2. A system diagram 

IV. METHODOLOGY 

The development of BOOST involves a combination of AI-driven technologies, machine learning algorithms, computer vision 

techniques, and natural language processing (NLP) to deliver a highly personalized and interactive fitness experience. The system 

integrates various components such as human pose estimation, exercise and diet recommendation systems, and a conversational AI 

chatbot, each playing a crucial role in creating an effective fitness and wellness solution. 

A. Human Pose Estimation 

 Utilizes Media Pipe and OpenCV for real-time tracking of 33 body landmarks. 

 Monitors user posture and movements. 

 Calculates angles and tracks repetitions. 

 Provides real-time feedback on form to prevent injuries. 

B. Exercise and Diet Recommendation System 

 Combines K-Nearest Neighbours (KNN) for workouts and collaborative filtering for diet plans. 

 Personalized workout recommendations based on user profiles. 

 Tailored meal plans derived from user preferences and calorie needs. 

 Food recognition and nutritional analysis through image processing. 

C. AI Chatbot for Interactive Support 

 Employs Natural Language Processing (NLP) and sentence similarity matching. 

 Answers fitness-related questions and offers motivational support. 

 Utilizes advanced models like BERT for understanding user queries. 

 Maintains context across conversations for personalized interaction. 

D. Food Scanner for Nutritional Analysis 

 Leverages Convolutional Neural Networks (CNN) for image-based food recognition. 

 Identifies food items and estimates portion sizes from user-uploaded images. 

 Scrapes online databases for detailed nutritional information. 

E. Real-Time Feedback and Adaptation 

 Adaptive System: Continuously analyses user performance to refine recommendations. 

 Progress Tracking: Monitors fitness metrics to adjust workout difficulty and suggest rest periods. 
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V. PROPOSED SYSTEM 

The BOOST system is an advanced AI-driven solution designed to offer personalized fitness and dietary guidance, aiming to 

simplify the fitness journey for beginners. The system addresses common challenges, such as maintaining correct exercise form, 

adhering to personalized workout and diet plans, and receiving real-time feedback. By integrating cutting-edge technologies, 

BOOST ensures an optimal, user-friendly experience tailored to each user's unique needs and fitness goals. 

A. Human Pose Estimation 

The foundational component of the system revolves around human pose estimation, where the user's movements are captured and 

analysed to monitor their form and performance during exercises. The process begins with uploading retinal images, which are pre-

processed to ensure consistency and quality [1]. These images undergo resizing, normalization, and grey scaling to standardize 

them for accurate analysis. 

Media Pipe: The primary tool for human pose estimation in BOOST is Media Pipe, which employs machine learning models to 

detect and track 33 key landmarks on the human body in real time. These landmarks, including joints such as the elbows, knees, 

and shoulders, are crucial for assessing posture and movement quality during exercises [1]. By capturing and analysing the 

coordinates of these landmarks, BOOST ensures that the user's body is performing exercises correctly. 

OpenCV: OpenCV plays a crucial role in image processing and video feed management. It captures the user's movements in real 

time, ensuring that the pose estimation algorithms are applied effectively, allowing for precise analysis of form and movement 

throughout the workout. 

 Key point Detection: Media Pipe detects 33 body landmarks (such as elbows, knees, and shoulders) in real time. Each joint 

is assigned a unique coordinate in 3D space, enabling detailed tracking of body movements. 

 Angle Calculation: BOOST calculates the angles between key joints (for instance, the elbow-shoulder-wrist angle during 

push-ups). This measurement is essential for assessing exercise form, allowing the system to determine if the posture is 

correct or needs adjustment. 

 Rep Counting: The system tracks changes in angles to detect completed repetitions. For example, the angle of the elbow 

decreases when performing a bicep curl, marking the "up" phase, and increases when the arm is lowered, completing a 

repetition. 

 Feedback on Form: By comparing current angles with ideal values, BOOST provides real-time feedback on the user's 

form, alerting them if they are performing exercises incorrectly, which helps to prevent injury and improve exercise 

efficacy. 

B. Exercise and Diet Recommendation System 

BOOST employs a hybrid recommendation system to suggest personalized workout plans and diet strategies based on the user's 

specific characteristics and goals. The system integrates K-Nearest Neighbours (KNN) for workout recommendations and 

Collaborative Filtering for diet suggestions. 

K-Nearest Neighbours (KNN) + Collaborative Filtering: BOOST utilizes KNN for matching users with similar fitness profiles and 

providing customized workout plans, while Collaborative Filtering is used to recommend dietary plans based on users with similar 

eating habits and fitness objectives. 

1) Exercise Recommendation with KNN 

The exercise recommendation component of BOOST is based on the KNN algorithm, which matches the user's profile to others 

with similar fitness goals and characteristics. The system provides workout recommendations by analysing the proximity between 

user profiles, ensuring that the selected exercises are appropriate and effective. 

 Input Features: The system uses a variety of factors from the user's profile, including fitness level, body type, age, and 

previous workout history, to determine the most suitable exercises. 

 KNN Classification: By comparing the user's profile to a dataset of similar users, BOOST recommends workout plans that 

have been effective for others with comparable profiles. This ensures that the system is able to cater to individual 

preferences while offering scientifically-backed exercise routines. 

 Adaptation Over Time: As users complete exercises and provide feedback, the system continuously refines their profile, 

improving the accuracy and relevance of future recommendations. 
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2) Diet Recommendation with Collaborative Filtering 

The diet recommendation system is powered by Collaborative Filtering, which analyses user preferences, dietary habits, and fitness 

goals to suggest personalized meal plans. By examining a large dataset of user profiles, BOOST recommends diets that have been 

successful for users with similar needs. 

 User-Item Matrix: Collaborative Filtering builds a matrix of users and their dietary preferences, making recommendations 

based on successful meal plans from others in the user's demographic group. 

 Custom Meal Plans: By considering body metrics (e.g., BMI), weight goals, and caloric requirements, BOOST generates 

meal plans tailored to the user's specific dietary needs and fitness objectives. 

 Food Scanner (CNN): BOOST integrates a food scanner powered by Convolutional Neural Networks (CNNs). The scanner 

allows users to upload images of their meals, which the system processes to recognize food items and estimate their 

nutritional content. This functionality ensures that users can track their meals accurately and receive proper dietary 

guidance. 

C. AI Chatbot for Interactive Support 

BOOST features an AI-powered chatbot designed to offer real-time, interactive support. The chatbot helps users with fitness-related 

queries, offers motivational assistance, and keeps users engaged in their fitness routines [2]. 

Natural Language Processing (NLP) + Sentence Similarity Matching: The chatbot relies on Natural Language Processing (NLP) 

techniques to understand and respond to user queries. It employs Sentence Similarity Matching algorithms to ensure that responses 

are contextually accurate and relevant to the user's specific needs. 

 NLP Engine: The chatbot uses advanced NLP techniques to interpret user input, enabling it to understand natural language 

queries and generate appropriate responses. 

 Sentence Similarity Matching: To improve response accuracy, the chatbot uses algorithms like cosine similarity or 

transformer-based models (such as BERT) to compare user queries with pre-existing responses in its knowledge base [2]. 

This enables the chatbot to provide more nuanced and precise answers. 

 Real-Time Interaction: The chatbot offers real-time responses, dynamically generating answers based on user-specific 

data, such as workout history, calorie intake, and exercise progress. This enhances user engagement by providing tailored 

assistance at any moment. 

D. Food Scanner for Nutritional Analysis 

BOOST incorporates a Food Scanner that utilizes YOLOv8 for real-time food recognition and nutritional analysis. This tool enables 

users to track their diet by simply uploading images of their meals. 

YOLOv8-Based Food Recognition: The food scanner leverages YOLOv8, a state-of-the-art object detection model, to identify food 

items from user-uploaded images with high accuracy and speed. This facilitates real-time meal tracking and detailed nutritional 

analysis. 

 Image Processing and Classification: YOLOv8 detects and classifies multiple food items in an image, recognizing distinct 

food components even in complex meal compositions. The model is trained on extensive datasets of labelled food images 

to ensure high precision in food identification [3]. 

 Volume Estimation: To estimate portion sizes, the system integrates depth estimation techniques and reference object 

comparisons, enabling accurate caloric and nutritional calculations [3]. 

 Nutritional Information: The food scanner retrieves detailed nutritional data, including calorie count, macronutrients 

(proteins, carbohydrates, fats), and micronutrients (vitamins, minerals), by referencing established online food databases. 

This ensures users receive reliable dietary insights based on real-time food detection. 
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VI. PROPOSED SYSTEM DESIGN 

The proposed system is depicted in a variety of diagrams to provide a clear view of the entire system. Architecture diagram, is 

illustrated and explained in detail below. 

A. Architecture Diagram 

The architectural diagram of BOOST outlines a comprehensive system designed to enhance user fitness experiences through the 

integration of multiple specialized blocks. Each component plays a crucial role in delivering personalized fitness and nutrition plans, 

utilizing advanced technologies like computer vision and artificial intelligence. 

The User Block serves as the primary interface, facilitating seamless interaction between users and the system. It feeds user data 

into the Workout-Planner and Diet-Planner, which generates customized routines based on individual goals and metrics. Real-time 

workout monitoring is handled by the Rep-Counter Block, which ensures proper form and tracks repetitions through sophisticated 

pose estimation. 

Nutrition is equally prioritized, with the Food Quantization and Calorie Calculation Block analysing food images for detailed 

nutritional information. The Calorie Monitoring System tracks energy expenditure, while the AI-powered Chatbot provides instant 

guidance on fitness queries. 

All user data is securely managed by the central Database Component, enabling personalized experiences and efficient data retrieval. 

Together, these blocks create a robust, user-centric ecosystem that promotes health and fitness through continuous interaction and 

real-time feedback. 

 

Fig. 3: Architecture Diagram 

1) User Interaction: 

This serves as the primary interface for users, managing a variety of input types such as personal information, fitness goals, real-

time workout videos, food images, and workout completion data. In return, it delivers personalized outputs, including tailored plans, 

rep counts, nutritional insights, calories burned, and guidance for users' queries about workouts and diets. 

2) Workout-Planner and Diet-Planner: 

Taking user information and fitness goals as inputs, this block analyses data to create customized workout routines and meal plans. 

It interacts with the central database to store and retrieve these plans, ensuring that users receive ongoing, personalized fitness and 

nutritional guidance. 

3) Rep-Counter: 

Utilizing real-time video feeds of user exercises, this block employs computer vision technology for pose estimation. It accurately 

tracks body movements, counts repetitions, and monitors exercise form, providing immediate feedback on performance to enhance 

workout effectiveness. 
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4) Food Quantization and Calorie Calculation: 

This component analyses real-time food images, leveraging Convolutional Neural Networks (CNN) to recognize food items and 

estimate portion sizes. It calculates detailed nutritional content and calories, connecting to the database for accurate nutritional 

information to support users' dietary goals. 

5) Calorie Monitoring System: 

This block tracks completed workout data, including exercise duration and intensity, to calculate calories burned. By maintaining a 

history of workout sessions in the database, it offers users insights into their energy expenditure patterns. 

6) Chatbot: 

Serving as an intelligent assistant, this AI-powered chatbot utilizes natural language processing to interpret user inquiries related to 

workouts and diet. It generates relevant responses and provides guidance while accessing the database to offer personalized 

assistance based on user history. 

7) Database Component: 

Acting as the system's backbone, this central storage system securely manages all user-related data, including profiles, workout and 

diet plans, exercise history, and nutritional information. It also stores training data for AI models, facilitating data persistence and 

efficient information retrieval. 

System Integration: All blocks operate independently yet are interconnected, allowing for real-time data processing and continuous 

synchronization with the database. This modular design ensures scalability, user-friendly interaction, and comprehensive tracking 

of fitness and dietary guidance. 

Together, these components form an integrated architecture that provides users with a complete fitness solution, combining exercise 

tracking with dietary support while ensuring data integrity and personalized experiences. The architecture exemplifies a 

commitment to enhancing user engagement and promoting healthier lifestyles through real-time interaction and tailored feedback. 

 

VII. RESULT 

The implementation of the BOOST system successfully delivered an AI-powered fitness and dietary tracking solution that enhances 

user experience through automation, real-time tracking, and personalized recommendations. The key results of the system's 

implementation are: 

A. Body Type Classification and BMI Calculation: 

The system provided personalized fitness insights by analysing users' body types and calculating BMI, helping tailor workout and 

diet plans accordingly. 

B. Workout Tracking and Real-Time Rep Counting: 

Leveraging pose estimation technology, BOOST successfully monitored exercise form and counted repetitions in real-time, 

improving accuracy in workout tracking. 

 

Fig. 4: Workout-plan 
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C. Diet Planning and Meal Preparation Guide: 

AI-powered meal recommendations were generated based on user fitness goals, making diet planning easier and more effective. 

 

Fig. 5: Diet-plan and Meal prep 

D. Calorie Tracking System: 

The BOOST system successfully implemented a calorie tracking and expenditure analysis module, allowing users to monitor their 

net calorie balance. By integrating food logging with workout tracking, the system provides a clear understanding of how daily 

habits impact overall energy balance.  

 

Fig. 6: Calorie Tracking 

E. Workout Planner and Workout Plan Generator: 

The system allowed users to schedule workouts and generate customized plans based on their fitness level and goals. 

 

Fig. 7: Workout-plan 
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F. AI Chatbot for Fitness Assistance: 

The integrated AI chatbot provided real-time fitness and diet advice, answered queries, and motivated users throughout their fitness 

journey. 

 

Fig. 8: AI Chat-Bot 

 

VIII. CONCLUSION 

In conclusion, the BOOST system presents a transformative approach to personal fitness by effectively combining artificial 

intelligence (AI), machine learning (ML), and computer vision technologies into a single, cohesive platform designed specifically 

for beginners. One of the core strengths of BOOST is its ability to offer personalized workout and diet plans, driven by the user's 

unique physical attributes and fitness goals. By leveraging AI techniques such as human pose estimation, BOOST provides real-

time monitoring of exercise form and movement, ensuring users perform exercises correctly and efficiently, thereby reducing the 

risk of injury. 

The use of Media Pipe and OpenCV for pose detection enables accurate tracking of key body landmarks during exercises, allowing 

BOOST to count repetitions and assess posture with precision [1]. This real-time feedback mirrors the role of a personal trainer, 

helping users improve their technique and maximize the effectiveness of their workouts. Furthermore, by using K-Nearest 

neighbours (KNN), BOOST tailor’s workout routines to each user's fitness level, adjusting as they progress and adapt over time. 

This dynamic personalization ensures that the system grows with the user, continuously providing relevant recommendations to 

achieve their goals [2]. 

Another innovative feature of BOOST is its food scanner, which uses YOLOv8 to recognize food items from images and provide 

nutritional analysis. This feature enhances the user's ability to manage their diet in a convenient and engaging way. The diet 

recommendation system, based on collaborative filtering, ensures that users receive personalized meal suggestions that align with 

their fitness objectives, making it easier to stay on track with both exercise and nutrition. 

The inclusion of an AI-powered chatbot that utilizes natural language processing (NLP) further distinguishes BOOST by providing 

a highly interactive and supportive experience [2]. The chatbot answers fitness-related queries, offers motivational support, and 

provides real-time assistance, making it easier for users to stay engaged and committed to their fitness goals. The chatbot's ability 

to understand and respond to user queries based on sentence similarity matching ensures that the responses are personalized and 

contextually appropriate. 

BOOST also addresses several challenges commonly faced by fitness apps, including key point detection errors, poor lighting 

conditions, and high computational demands [1]. The system is designed to handle these challenges efficiently, ensuring consistent 

and accurate performance across a wide range of user environments. Moreover, by adapting to user feedback and progress, BOOST 

continuously improves its recommendations, providing a truly adaptive fitness experience. 

In summary, the BOOST system represents a groundbreaking leap in the application of AI to personal fitness and wellness. It 

seamlessly integrates real-time exercise tracking, nutritional management, and interactive support into one platform, offering a 

highly personalized and adaptive fitness journey. By empowering users to take control of their health with accurate, data-driven 

insights, BOOST significantly enhances the way individuals approach fitness, making it more accessible, effective, and enjoyable. 

As AI and related technologies continue to advance, BOOST serves as a strong foundation for future innovations in the digital 

fitness space, setting a new standard for personalized fitness solutions. 
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