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Abstract: The rapid growth of artificial intelligence has significantly transformed the healthcare and
fitness domain by enabling intelligent and personalized solutions. This paper presents “House of
Fitness”, a hybrid Al-based fitness assistant that integrates multiple modules including real-time posture
detection, personalized diet recommendation, exercise suggestion, nutrition tracking, and an Al-powered
chatbot. The proposed system aims to provide a comprehensive and cost-effective digital fitness solution
for users with minimal dependency on professional trainers. The posture detection module utilizes
computer vision techniques with MediaPipe and OpenCV to analyze human body landmarks and detect
incorrect exercise postures in real time, while a voice feedback mechanism provides immediate corrective
guidance to improve exercise accuracy and reduce injury risk. The diet recommendation system generates
personalized meal plans based on user parameters such as age, weight, height, and fitness goals using
dataset-driven analysis, and the nutrition tracking module evaluates daily intake of calories and
macronutrients to ensure balanced dietary habits. Additionally, the system incorporates an Al chatbot
powered by a hybrid conversational model to assist users with real-time fitness queries, enhancing user
interaction and engagement. Experimental results demonstrate that the proposed system achieves high
accuracy in posture detection (90-95%) and provides efficient response times across modules, making
the system scalable, user-friendly, and effective for personalized fitness management.
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I. INTRODUCTION

In recent years, maintaining a healthy lifestyle has become increasingly challenging due to
sedentary habits, busy schedules, and lack of access to professional fitness guidance. Traditional fitness
solutions, such as personal trainers and nutritionists, often require significant time, cost, and accessibility,
making them unsuitable for a large population. As a result, there is a growing demand for intelligent, cost-
effective, and easily accessible digital fitness systems that can provide personalized guidance and real-
time feedback. Artificial Intelligence (Al) and computer vision technologies have emerged as powerful
tools for developing smart healthcare and fitness applications. Existing systems in the domain typically
focus on isolated functionalities such as diet planning, exercise recommendation, or chatbot-based
assistance, but lack integration, real-time feedback, and comprehensive personalization, limiting their

effectiveness and user engagement.
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To address these limitations, this paper proposes “House of Fitness”, a hybrid Al-based fitness
assistant that integrates multiple functionalities into a unified platform, including real-time posture
detection, personalized diet planning, exercise recommendation, nutrition tracking, and Al-driven
conversational assistance. The posture detection module leverages MediaPipe-based pose estimation to
monitor user movements and provide immediate corrective feedback through voice guidance, ensuring
proper exercise form and reducing injury risk. The diet recommendation and nutrition tracking modules
utilize dataset-driven approaches to generate customized meal plans and monitor nutritional intake, while
the exercise recommendation module provides targeted workout suggestions based on user-selected body
parts and fitness levels. Furthermore, the integration of an Al chatbot enhances user interaction by offering
real-time assistance and guidance. The main contribution of this paper lies in the development of a hybrid
Al framework that integrates multiple fitness components into a single intelligent system, enabling real-
time feedback, personalization, and improved user engagement, thereby bridging the gap between
traditional fitness training and modern digital health solutions.

L.I. PROBLEM DEFINITION

In today’s fast-paced lifestyle, maintaining physical fitness has become challenging due to lack
of time, proper guidance, and limited access to professional trainers or nutrition experts. Many individuals
perform exercises without supervision, leading to incorrect posture, reduced effectiveness, and increased
risk of injuries. Additionally, creating a personalized and balanced diet plan requires expertise, which is
often costly or unavailable. Existing fitness applications mainly provide static workout routines and
generic diet plans, lacking personalization and real-time feedback, which reduces their effectiveness and
user engagement.

Moreover, most current systems focus on isolated functionalities such as diet planning, exercise
recommendation, or chatbot assistance, without integration into a single platform. The absence of real-
time posture correction and interactive guidance highlights the need for an intelligent and unified system.
Therefore, the proposed system, “House of Fitness”, aims to provide a hybrid Al-based solution that
integrates personalized recommendations, real-time posture detection with feedback, and nutrition
tracking to improve fitness outcomes and user engagement.

LII. OBJECTIVES

The main objective of the proposed system, “House of Fitness”, is to develop an intelligent
and integrated Al-based fitness assistant that provides personalized and real-time guidance to users for
maintaining a healthy lifestyle. The system aims to combine multiple fitness functionalities into a single
platform to improve accessibility, accuracy, and user engagement.

The specific objectives of the system are as follows:

e To develop a real-time posture detection system using computer vision techniques for accurate
exercise monitoring

« To provide voice-based feedback for correcting user posture and reducing the risk of injuries

e To generate personalized diet plans based on user parameters such as age, weight, height, and
fitness goals

e To implement a nutrition tracking system for monitoring daily calorie and nutrient intake

o To design an exercise recommendation module based on body part selection and difficulty level

e To integrate an Al chatbot for real-time fitness assistance and user interaction

e To develop a unified and user-friendly platform that combines all modules into a single system
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Il. LITERATURE SURVEY

Recent advancements in artificial intelligence and computer vision have significantly
contributed to the development of intelligent fitness and healthcare systems. Several researchers have
proposed systems that focus on specific aspects of fitness such as posture detection, diet planning, and
exercise recommendation. For instance, Al-based fitness monitoring systems provide real-time posture
correction and health tracking, improving workout safety and effectiveness. Similarly, personalized diet
and exercise recommendation systems utilize user data and machine learning techniques to generate
customized fitness plans, enhancing user adherence and outcomes.

In the domain of computer vision, human pose estimation techniques using deep learning
models have been widely used for real-time posture detection and exercise analysis. These systems offer
accurate body landmark detection but often require high computational resources and may be sensitive to
lighting conditions and camera angles. Additionally, Al-powered chatbots have been introduced in
healthcare to provide 24/7 assistance and improve user engagement; however, they are often limited in
handling complex or dynamic queries.

Despite these advancements, most existing systems focus on individual functionalities and lack
integration into a unified platform. They often do not provide real-time corrective feedback,
comprehensive personalization, or combined features such as nutrition tracking along with posture
analysis. To overcome these limitations, the proposed system, “House of Fitness”, integrates multiple
modules including posture detection, diet recommendation, exercise suggestion, nutrition tracking, and
Al chatbot assistance into a single hybrid Al-based framework, thereby providing a more comprehensive
and effective fitness solution.

1. EXISTING SYSTEM

Existing fitness systems primarily focus on individual functionalities such as exercise
recommendation, diet planning, or chatbot-based assistance, often providing generic outputs with limited
personalization. Although some systems use Al and machine learning to improve recommendations, they
generally lack real-time interaction and adaptability. Computer vision-based posture detection systems
exist but are usually standalone and computationally intensive, making them less accessible. Similarly,
Al chatbots offer basic guidance but are limited in handling complex queries and are not integrated with
other modules. Overall, existing systems suffer from lack of integration, limited real-time feedback, and
reduced user engagement, highlighting the need for a unified solution like “House of Fitness.”

IV.PROPOSED SYSTEM

The proposed system, “House of Fitness”, is a hybrid Al-based fitness assistant that integrates
multiple modules into a unified platform to provide personalized and real-time fitness guidance. It
combines posture detection, diet recommendation, exercise suggestion, nutrition tracking, and Al chatbot
assistance to enhance user engagement and fitness outcomes. The posture detection module uses
MediaPipe and OpenCV to analyze body movements and detect incorrect posture, providing voice-based
corrective feedback. The diet recommendation module generates personalized meal plans based on user
inputs, while the exercise recommendation module suggests workouts based on body part and difficulty
level. The nutrition tracking module monitors daily intake of calories and nutrients, and the Al chatbot
provides real-time assistance for fitness-related queries. By integrating all modules into a single system,
the proposed solution ensures scalability, usability, and effective fitness management.

V. METHODOLOGY

The development of “House of Fitness” follows a structured approach integrating multiple Al-
based modules with data-driven and computational techniques. The system begins with user input
acquisition, where parameters such as age, weight, height, and fitness goals are collected. These inputs
are used to compute key metrics such as Body Mass Index (BMI) and daily calorie requirements.
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BMI Calculation:

Weight (kg)

BMI = Height (m)’

The calculated BMI helps classify users and guide diet recommendations.

Calorie Requirement Estimation (Simplified BMR-based):

Calories = BMR x Activity Factor

Where BMR is derived from user attributes and adjusted based on activity level.

The posture detection module utilizes MediaPipe to extract body landmarks and compute
joint angles using geometric relationships between keypoints. Posture correctness is determined by
comparing calculated angles with predefined threshold ranges.

Joint Angle Calculation:

@ = cos™! —A_E;E_——{:{
48| [BC)

If the angle deviates beyond acceptable limits, incorrect posture is detected and voice feedback is
triggered.

The diet recommendation module uses dataset filtering and rule-based logic to generate personalized
meal plans based on calorie requirements and nutritional balance. The nutrition tracking module
calculates total intake as:

Nutrient Calculation:

n
Total Calories = Z Calories;
i=1

Similar aggregation is applied for proteins, carbohydrates, and fats.

The Al chatbot module is implemented using a hybrid conversational approach combining rule-based
responses and transformer-based models. User queries are processed using natural language
understanding (NLU), and responses are generated based on intent matching and contextual relevance.
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VI.SYSTEM ARCHITECTURE

The architecture of “House of Fitness” is designed as a modular and layered system that
integrates multiple Al-based components into a unified platform. The system follows a client-server
architecture, where the user interacts with a web-based interface, and the backend processes the data and
generates intelligent responses. The overall architecture consists of three main layers: User Interface
Layer, Processing Layer, and Data Layer.

The User Interface Layer provides an interactive platform for users to input personal details,
select fitness goals, and access different modules such as posture detection, diet planning, exercise
recommendation, nutrition tracking, and chatbot assistance. The Processing Layer is the core of the
system, where all computations and Al functionalities are performed. It includes the posture detection
module (using MediaPipe and OpenCV for real-time analysis), diet recommendation module (using
dataset-driven logic), exercise recommendation module (rule-based system), nutrition tracking module
(nutrient calculation and evaluation), and Al chatbot module (handling user queries using a hybrid
conversational model). Each module processes input data and generates relevant outputs independently
while maintaining communication with other components.

The Data Layer manages storage and retrieval of user data, datasets, and generated outputs. It
includes structured datasets such as food and nutrition data, as well as user-specific information required
for personalization. Data flow in the system begins with user input, which is processed by the respective
modules in the processing layer, and the results are then displayed through the user interface. This
modular architecture ensures scalability, efficient data handling, real-time performance, and easy
integration of additional features in the future.

VII. APPLICATION AND RESULTS

The developed system, “House of Fitness”, is designed as an intelligent and real-time fitness
assistant for practical usage. It provides an interactive user interface that delivers immediate feedback for
posture correction, diet planning, and fitness guidance. The system ensures smooth performance while
handling multiple modules simultaneously.

A. Application Interface and Modules

The system interface is divided into multiple functional modules:

1) Real-Time Posture Detection

A live camera feed is used to monitor user movements. The system detects body landmarks using
MediaPipe and classifies posture as Correct or Incorrect. Voice feedback is provided instantly to guide
the user.

2) Diet Recommendation System

Generates personalized diet plans based on user inputs such as age, weight, height, and fitness goals. The
system provides structured meal plans for effective nutrition management.

3) Exercise Recommendation

Suggests exercises based on selected body parts and difficulty levels. This helps users follow a targeted
workout routine.

4) Nutrition Tracking

Tracks daily intake of calories, proteins, carbohydrates, and fats. It evaluates whether the user’s diet is
balanced or requires improvement.
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5) Al Chatbot

Provides real-time responses to user queries related to fitness, diet, and exercises, improving user
interaction and engagement.

B. Experimental Results
The system was tested under different conditions to evaluate performance, response time, and accuracy.

table 1 response time and performance

Module Technology Used Avg. Response Time (sec)
Diet Recommendation Pandas (Dataset) 2.0

Exercise Recommendation | Rule-Based 1.5

Posture Detection MediaPipe + OpenCV | 0.03 (Real-time)

Voice Feedback pyttsx3 1.0

The system maintains fast response time ensuring real-time interaction.

table 2 accuracy evaluation

Module Accuracy (%)
Posture Detection 90-95%
Exercise Recommendation | 85-90%
Diet Recommendation 80-85%

High accuracy shows reliable system performance.
C. Discussion

The results indicate that the proposed system performs efficiently across all modules with high
accuracy and low response time. The posture detection module provides real-time feedback, improving
exercise correctness and reducing injury risk. The diet and nutrition modules ensure personalized and
balanced fitness planning, while the Al chatbot enhances user interaction.Compared to traditional fitness
systems, the proposed solution offers better integration, real-time feedback, and personalization,
making it more effective and user-friendly.

House of Fitness

Log in to your intelligent Al ecosystem

fig 1. login page
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Welcome to House of Fitness
Your intelligent Al-powered fitness ecosystem designed to transform
how you train, eat, and improve your posture. From personalized
nutrition planning to real-time posture correction, House of Fitness

combines artificial intelligence, data analytics, and computer vision to
deliver a complete, smart health solution — all in one platform.

Explore Your Fitness Tools
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fig 3. ai chat
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fig 4. posture detection and correction

1270015

="~ Personalized Exercise Recommendation

Select Body Pt

fig 6. exercise recommendation
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VIll. FUTURE SCOPE

The proposed system, “House of Fitness”, can be further enhanced by integrating advanced
technologies and expanding its functionalities. Future improvements may include the development of a
mobile application for better accessibility and user convenience. The system can also be integrated with
wearable devices such as smartwatches and fitness bands to enable real-time health monitoring and data
synchronization.

Additionally, the posture detection module can be improved using deep learning models for
higher accuracy and better performance in complex environments. The Al chatbot can be enhanced with
more advanced natural language processing (NLP) techniques to provide more intelligent and context-
aware responses. Furthermore, features such as real-time calorie detection using image recognition,
personalized fitness analytics, and cloud-based data storage can be incorporated to make the system more
scalable and efficient. These enhancements will transform the system into a more intelligent, adaptive,
and comprehensive fitness solution.

IX. CONCLUSION

This paper presented “House of Fitness”, a hybrid Al-based intelligent fitness assistant that
integrates multiple functionalities including posture detection, diet recommendation, exercise suggestion,
nutrition tracking, and Al chatbot assistance into a unified platform. The system successfully addresses
the limitations of existing fitness applications by providing real-time feedback, personalized
recommendations, and improved user interaction. The posture detection module enhances workout
accuracy and reduces the risk of injuries, while the diet and nutrition modules support balanced and goal-
oriented fitness planning.

The experimental results demonstrate that the proposed system achieves high accuracy and
efficient performance across all modules, making it reliable and user-friendly. By combining artificial
intelligence, computer vision, and data-driven techniques, the system provides a scalable and cost-
effective solution for modern fitness management. Overall, the proposed approach contributes to the
development of intelligent healthcare applications and promotes a healthier lifestyle through accessible
and personalized digital assistance.
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