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ABSTRACT

The increasing prevalence of lifestyle-related
diseases such as obesity, diabetes, and hypertension
has created a growing demand for intelligent and
personalized dietary solutions. Traditional diet
plans often fail to consider individual differences
such as age, gender, Body Mass Index (BMI),
medical history, and lifestyle habits, resulting in
ineffective outcomes. This project presents an Al-
powered personalized diet recommendation system
that leverages user health profiles to generate
customized nutritional plans. The system collects
user-specific data including height, weight, dietary
preferences, allergies, and health conditions, and
applies artificial intelligence techniques to analyze
nutritional requirements and recommend balanced
diet plans. A structured nutritional database is used
to match food items with calculated calorie and
nutrient  needs, ensuring  accuracy  and
personalization. The system is implemented using
Python and Django for backend processing, while
SQLite is used for efficient data storage and
retrieval. The web-based interface enables users to
register, manage profiles, receive
recommendations, and provide feedback. The

feedback mechanism enhances system adaptability

Vol. 22, No. 2, 2026

by improving recommendation accuracy over time.
The proposed system reduces dependency on
manual diet consultations and ensures accessibility,
scalability, and cost-effectiveness. By integrating
Al with nutrition science, the system promotes
healthy eating habits and preventive healthcare.
Overall, this project demonstrates how intelligent
systems can transform dietary planning into a data-
driven, automated, and personalized solution,
contributing significantly to improving individual

health and well-being.

Keywords: Artificial Intelligence, Personalized
Diet, Nutrition = Recommendation, Machine

Learning, Healthcare, BMI, Web Application
1. INTRODUCTION

Maintaining proper nutrition is essential for
sustaining human health, supporting growth, and
preventing chronic diseases. However, modern
lifestyles characterized by busy schedules,
unhealthy eating habits, and limited nutritional
awareness have significantly affected dietary
practices. Many individuals rely on generic diet
plans that do not account for personal health
conditions, resulting in ineffective or even harmful
outcomes [1]. The rapid rise in diseases such as

obesity and diabetes highlights the limitations of
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traditional diet planning methods [2]. Personalized
nutrition has emerged as a promising solution to
address these challenges by tailoring dietary
recommendations based on individual needs [3].
Artificial intelligence has played a crucial role in
advancing personalized healthcare systems by
enabling data-driven decision-making [4]. Machine
learning techniques allow systems to analyze
complex datasets and generate accurate predictions
[5]. These technologies are increasingly used in
healthcare applications to improve diagnosis,
treatment, and prevention strategies [6]. Diet
recommendation systems have evolved from rule-
based approaches to intelligent systems capable of
adapting to user preferences [7]. The integration of
nutritional databases with Al algorithms enhances
recommendation accuracy [8]. Additionally, digital
platforms enable users to access personalized
services anytime and anywhere [9]. Web-based
systems  further improve accessibility and
scalability [10]. The use of BMI and other health
indicators helps determine appropriate dietary
requirements [11]. Al-based systems can process
multiple parameters simultaneously, making them
more efficient than manual methods [12].
Personalized diet systems also contribute to
preventive healthcare by reducing the risk of
chronic diseases [13]. The increasing availability of
health data has further accelerated the development

of intelligent recommendation systems [14].

The proposed Al-powered diet recommendation
system aims to address the limitations of existing
approaches by providing customized diet plans
based on user health profiles. Unlike traditional
systems, it considers multiple parameters such as
age, gender, BMI, lifestyle habits, and medical
conditions [15]. Machine learning algorithms are
used to analyze user data and generate personalized
recommendations [16]. The system also

incorporates feedback mechanisms to improve
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performance over time [17]. Web technologies such
as Django ensure secure and efficient data handling
[18]. The use of databases allows efficient storage
and retrieval of user information [19]. Personalized
systems improve user engagement by providing
relevant recommendations [20]. They also reduce
dependency on professional dieticians, making
healthcare more accessible [21]. Intelligent
recommendation systems are capable of adapting
dynamically to changes in user data [22]. The
integration of Al and nutrition science enhances the
accuracy of dietary planning [23]. These systems
also promote healthy lifestyle choices through
continuous  monitoring  [24].  Furthermore,
automated diet planning reduces human effort and
time consumption [25]. The scalability of web-
based applications allows them to serve a large
number of users simultaneously [26]. The use of
data analytics improves decision-making and
system performance [27]. Al-based systems are
also  cost-effective compared to traditional
consultation methods [28]. Personalized diet
systems contribute significantly to improving
public health outcomes [29]. Therefore, the
development of such systems represents an
important step toward intelligent healthcare

solutions [30].
II. LITERATURE SURVEY

Recent research in  personalized diet
recommendation systems has shown significant
advancements with the integration of artificial
intelligence and machine learning techniques. Early
systems relied on rule-based approaches that
provided generic diet plans without considering
individual variability [1]. However, modern
systems utilize supervised learning models to
analyze user data and generate personalized

recommendations [2]. Studies have demonstrated

that machine learning algorithms such as decision
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trees and neural networks improve prediction
accuracy [3]. Ensemble learning techniques further
enhance performance by combining multiple
models [4]. Research on nutrition recommendation
systems highlights the importance of integrating
health parameters such as BMI and medical history
[5]. Web-based diet systems have gained popularity
due to their accessibility and user-friendly
interfaces [6]. These systems allow users to input
personal data and receive customized diet plans [7].
The use of nutritional databases ensures that
recommended meals meet required calorie and
nutrient levels [8]. Studies also emphasize the role
of data preprocessing and feature selection in
improving model accuracy [9]. Al-based systems
have been shown to outperform traditional methods
in terms of adaptability and scalability [10].
Personalized diet systems also support preventive
healthcare by promoting balanced nutrition [11].
The integration of feedback mechanisms allows

systems to learn from user interactions [12].

Recent literature also explores the application of
recommender system techniques such as
collaborative filtering and content-based filtering in
diet planning [13]. These approaches help match
user preferences with suitable food items [14].
Machine learning models such as random forest
and gradient boosting have been widely used in diet
recommendation systems [15]. Research indicates
that ensemble models provide higher accuracy
compared to single models [16]. The use of big
data analytics further enhances system performance
by analyzing large datasets [17]. Al-based
healthcare systems are increasingly being used for
personalized treatment planning [18]. Studies have
also focused on improving user engagement
through interactive interfaces [19]. Mobile and
web-based applications enable real-time access to
diet recommendations [20]. Research highlights the

importance of considering lifestyle factors such as
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physical activity and eating habits [21].
Personalized systems also address dietary
restrictions and allergies [22]. The integration of
cloud computing improves system scalability and
performance [23]. Security and privacy of user data
are critical aspects in healthcare systems [24].
Advanced systems use encryption techniques to
protect sensitive information [25]. Research also
emphasizes the need for continuous system
improvement through feedback learning [26]. Al-
driven systems have shown promising results in
improving dietary habits [27]. They also contribute
to reducing healthcare costs by preventing diseases
[28]. Overall, the literature indicates a shift toward
intelligent, adaptive, and user-centric diet
recommendation systems [29]. These
advancements highlight the potential of Al in

transforming nutrition and healthcare [30].
PROPOSED SYSTEM

The proposed system is an Al-powered
personalized diet recommendation system designed
to generate customized diet plans based on
individual user health profiles. The system collects
user data such as age, gender, height, weight, BMI,
medical history, dietary preferences, allergies, and
lifestyle habits. This information is analyzed using
machine learning algorithms to determine the
user’s nutritional requirements, including calorie
intake, protein, carbohydrates, and fat levels. Based
on this analysis, the system retrieves suitable food
items from a structured nutritional database and
generates a balanced diet plan. The system ensures
that dietary recommendations are aligned with user
preferences and medical conditions, making them

both safe and effective.
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The system is implemented as a web-based
application using Python and Django, ensuring

scalability and efficient performance. SQLite is

———

used as the backend database to store user data and
diet plans securely. The system includes modules
such as user registration, profile management,

recommendation engine, and feedback system. The

feedback mechanism allows users to provide input

on recommended diets, which helps improve

system accuracy over time. The system also

dynamically updates recommendations whenever

user health data changes. By automating diet

(g o -..'. ] .-4.- @ e ..'-- -
planning and reducing dependency on manual B o | B b
consultations, the proposed system provides an =
accessible, cost-effective, and intelligent solution
for personalized nutrition.

IV. SYSTEM DESIGN

The system design also includes UML diagrams

system entities

such as use case, class, sequence, and activity
diagrams. The wuse case diagram illustrates
The system architecture follows a three-tier design interactions  between users and  the system,
consisting of the frontend, backend, and database including registration, profile management, and
layers. The frontend provides a user-friendly diet generation. The
interface where users can register, log in, and input
their health details. The backend, developed using

stores user

class diagram represents
such as User, DietPlan, and
RecommendationEngine. The sequence diagram
. . shows the flow of operations from user input to diet
Python and Django, processes user inputs and
. . . . recommendation. The activity diagram describes
interacts with the recommendation engine to
generate personalized diet plans. The database
layer, implemented using SQLite,

the workflow of generating diet plans.
profiles, nutritional data, and generated diet plans.

According to the architecture diagram (page 14 of

This
structured design ensures modularity, scalability,
and maintainability, allowing future enhancements
your file) , the system ensures smooth interaction

such as integration with wearable devices or
between all components, enabling efficient data
processing and retrieval.

advanced machine learning models.
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VI. CONCLUSION

The Al-powered personalized diet recommendation
system provides an innovative solution to the
challenges of maintaining a healthy diet in modern
lifestyles. By leveraging artificial intelligence and
machine learning techniques, the system generates
customized diet plans based on individual health
profiles. Unlike traditional methods, the system
considers multiple parameters such as BMI,
medical conditions, and dietary preferences,
ensuring accurate and effective recommendations.
The integration of a structured nutritional database
further enhances the quality of diet plans by
aligning them with required nutrient levels. The
web-based implementation ensures accessibility,
scalability, and ease of use, allowing users to access
personalized diet recommendations anytime and
anywhere. The inclusion of a feedback mechanism
enables continuous improvement, making the
system adaptive and intelligent over time.
Additionally, the system reduces dependency on
manual  consultations, making personalized
nutrition more affordable and accessible. By

promoting healthy eating habits and preventive
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healthcare, the system contributes to improving
overall well-being and reducing the risk of
lifestyle-related diseases. The project demonstrates
the potential of combining artificial intelligence
with nutrition science to develop intelligent
healthcare solutions. Future enhancements may
include integration with wearable devices, real-time
health monitoring, and advanced deep learning
models for improved accuracy. Overall, the system
represents a significant step toward intelligent,

data-driven healthcare solutions.
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