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Abstract

Maintaining a healthy lifestyle is essential for preventing cardiovascular
diseases, obesity, and metabolic disorders. Traditional diet plans often
fail due to their generic nature and lack of real-time adaptability. This
research presents an Intelligent Diet and Exercise Recommendation
System that utilizes Optical Character Recognition (OCR), Natural
Language Processing (NLP), and Machine Learning (ML) to provide
personalized dietary recommendations based on cholesterol profiles
extracted from medical reports. The approach includes automated
cholesterol extraction, diet classification using ML models, and exercise
recommendations via decision trees and K-Nearest Neighbors (KNN). A
Spring Boot-based web application offers an interactive dashboard for
real-time health insights. By leveraging predictive analytics and Al-
driven insights, this project bridges the gap between static diet plans
and personalized, dynamic health recommendations.

Introduction

format. By analysing these values along with
user inputs such as age and gender, the system

In today’s fast-paced lifestyle, maintaining a
healthy diet and regular exercise routine is
essential yet challenging. With the rise in health
issues such as obesity, diabetes, and
cardiovascular diseases, people are increasingly
looking for personalized fitness guidance.
However, generic diet plans and workout
routines often fail to meet individual needs.

To address this, we propose an Advanced Diet
Recommendation System that leverages
machine learning and data extraction
techniques to provide personalized diet plans
based on an individual's health parameters.

Our system focuses on extracting critical health
metrics, particularly cholesterol and its
components (Total Cholesterol, HDL, LDL, and
Triglycerides), from medical reports in PDF

© 2025 The Authors. Published by MRI INDIA.

can provide customized dietary
recommendations that align with an individual’s
cardiovascular health and nutritional needs.

The system integrates PDF data extraction
techniques (using PyMuPDF and OCR for
scanned reports) to efficiently retrieve health
metrics from medical reports. These extracted
values are then processed through a machine
learning model, which classifies users into
appropriate dietary categories (e.g, Low Fat
Diet, Mediterranean Diet, High Protein Diet)
based on medical guidelines and best practices
for heart health.

Literature Review
In recent years, advancements in artificial

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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intelligence (AlI) and machine learning (ML)
have significantly impacted personalized health
and wellness applications. Several intelligent
diet and exercise recommendation systems have
been developed, leveraging Al-driven
approaches to offer customized health plans.
However, these systems still face challenges in
accuracy, adaptability, and real-time integration
with user data.

A. Existing Technologies for Dietary
Recommendations

Traditional dietary recommendation systems
primarily rely on rule-based approaches and
expert knowledge. These systems use
predefined templates based on nutritional
guidelines and medical conditions to suggest
diets. However, they lack adaptability to
individual health profiles, often providing
generic  recommendations  rather  than
personalized ones.

A study by ]. Smith et al. (2020) introduced a
hybrid recommendation system that combines
collaborative filtering with deep learning
models to provide personalized dietary
suggestions. The system analyzed user
preferences and past dietary choices to improve
recommendations. However, the study noted
that reliance on user-generated data introduced
biases, limiting the accuracy of
recommendations for new users.

Similarly, an approach proposed by Li et al.
(2021) utilized a content-based filtering system
to classify users into different dietary categories
based on their lipid profiles. The model
demonstrated high accuracy in identifying
suitable meal plans but struggled with adapting
to evolving dietary habits over time.

B. Machine Learning Approaches in Cholesterol
Management

Machine learning has been widely adopted in
cholesterol management systems, primarily for
risk prediction and dietary adjustments. A study
by Brown et al. (2019) applied Support Vector
Machines (SVM) and Random Forest classifiers
to predict cholesterol risk levels using patient
medical records. The results indicated that while
ML models could accurately predict cholesterol
trends, they failed to account for behavioral
changes such as modifications in diet and
physical activity.

Further, a deep learning-based approach by
Kumar et al. (2022) utilized 6Convolutional
Neural Networks (CNNs) toanalyze medical
imaging data for cholesterol plaque detection.
The model showed promising results in
identifying arterial blockages but lacked direct
dietary recommendation capabilities,
highlighting a gap in translating cholesterol data

into actionable diet plans.

C. OCR and NLP Techniques for Health Data
Extraction

Optical Character Recognition (OCR) and
Natural Language Processing (NLP) play a
crucial role in automating the extraction of
medical information from reports. A study by
Wang et al. (2020) demonstrated the
effectiveness of Tesseract OCR and spaCy-based
NLP models in extracting lipid profile
parameters from digital medical reports.
However, the study found that OCR accuracy
dropped  significantly = when  processing
handwritten medical notes, limiting its
applicability.

Another approach by Chang et al. (2021)
implemented Named Entity Recognition (NER)
to identify medical terms related to cholesterol
and dietary factors. Although the model
achieved high precision in structured reports, it
struggled with contextual misinterpretations,
leading to incorrect classifications in
unstructured texts.

D. Limitations of Existing Systems

While Al-driven diet and exercise
recommendation systems offer promising
solutions, they suffer from several limitations:

1. Lack of Real-Time Adaptability - Most
systems rely on pre-collected data rather than
continuously evolving recommendations.

2. Absence of User Feedback Mechanisms -
Many models fail to refine suggestions based on
user responses and changing health patterns.

3. Limited Data Integration - Few solutions
effectively combine dietary habits and
cholesterol metrics into a unified model.

4. Challenges in Medical Report Processing -
OCR and NLP approaches still struggle with
complex medical terminologies and document
inconsistencies.

E. Contribution of the Proposed System

To overcome these limitations, the proposed
Intelligent Diet and Exercise Recommendation
System integrates:

e OCR and NLP for automated
cholesterol level extraction from
medical reports.

e ML-based dietary classification with
adaptive learning from  user
feedback.

e Dynamic Al-driven
recommendations for diet based on
evolving health data.

By combining these technologies, the system
aims to provide personalized, adaptive, and
scientifically backed recommendations, bridging
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the gap between static diet plans and dynamic,
Al-powered health insights.

Methodology

The Intelligent Diet and Exercise
Recommendation System follows a structured
algorithm integrating OCR, NLP, and ML for
personalized health guidance. It begins with
data extraction, where PyMuPDF/PDFMiner
process text-based PDFs and Tesseract
OCR/EasyOCR  handle scanned reports.
Extracted cholesterol levels and medical terms
are refined using spaCy/BERT and RegEx. The
system collects user inputs (age, BMI, dietary
preferences) and wearable data (step count,
heart rate). ML models classify users into diet
plans (Low Fat, Mediterranean, High Protein,
Custom), using Random Forest/Decision Trees
for smaller datasets and Neural Networks for
larger ones. KNN- based exercise
recommendations adjust workout intensity,
while Decision Trees suggest specific exercises.
A Spring Boot backend and React.js frontend
display recommendations with D3.js/Chart.js
visualizations. The feedback system refines
predictions over time, ensuring continuous
learning and personalization for effective diet
and fitness planning.

Algorithm

BEGIN

# Step 1: Data Extraction from Medical Reports
FUNCTION Extract_Health_Data(report):

IF report is Text-based PDF THEN

text «Extract using PyMuPDF or PDFMiner ELSE
IF report is Scanned PDF THEN

text « Extract using Tesseract OCR or EasyOCR
END IF

cleaned_text < Clean and preprocess text
(remove noise) medical_data < Extract Named
Entities using NER (spaCy/BERT)
cholesterol_levels « Extract using Regular
Expressions (RegEx)

RETURN cholesterol_levels, medical_data

# Step 2: Collect User Profile and Additional
Inputs FUNCTION Get_User_Input():

user_data < Collect (Age, Gender, Weight, BMI,
Dietary Preferences)

wearable_data « Fetch from API
Fit/Apple Health/Fitbit) (Optional)
RETURN user_data, wearable_data

# Step 3: Machine Learning for Personalized Diet
Recommendation

FUNCTION Recommend_Diet(user_data,
wearable_data, medical_data):

features « Extract Features (Total Cholesterol,
HDL, LDL, Triglycerides, Age, Gender, BM],

(Google
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Activity Level)

IF data_size is SMALL THEN

model < Train(Random Forest or Decision
Trees) ELSE

model «<Train(Neural Networks) END IF

personalized_diet « Predict using Collaborative
& Content-

Based Filtering

diet_category ¢« Classify into (Low Fat,
Mediterranean, High Protein, Custom)

RETURN personalized_diet, diet_category # Step
4: Exercise Recommendation System

FUNCTION
Recommend_Exercise(cholesterol_levels,
activity_level):

IF cholesterol_levels are
activity_level is LOW THEN
exercise_plan < Suggest (Brisk Walking, Yoga)
ELSE

exercise_plan <« Suggest
Training) END IF

ELSE

exercise_plan « Suggest (Regular Exercise) END
IF

RETURN exercise_plan

HIGH THEN IF

(Cardio, Strength

# Step 5: Generate User Interface with
Recommendations FUNCTION
Display_Recommendations(personalized_diet,
exercise_plan):

Send data to Frontend (React.js) Display charts
using D3.js / Chart.js for:

- Cholesterol trends

- Exercise effectiveness RETURN Success

# Step 6: Continuous Learning & Feedback
System FUNCTION Get_User_Feedback():
feedback « Collect user rating on diet & exercise
plan Update model based on feedback (Re-train
with new data)

RETURN Improved Model Accuracy

# Main Execution Flow cholesterol_levels,
medical_data <
Extract_Health_Data(user_report)

user_data, wearable_data <« Get_User_Input()
personalized_diet, diet_category «
Recommend_Diet(user_data, wearable_data,
medical_data) exercise_plan «
Recommend_Exercise(cholesterol_levels,
user_data.activity_level)
Display_Recommendations(personalized_diet,
exercise_plan)

WHILE user is active:

feedback « Get_User_Feedback() Update model
with feedback

END WHILE END
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Category Key Dietary Guidelines

BMI-Based Underweight individuals should increase calorie intake with nutrient-dense
foods, while overweight/obese individuals should focus on portion control,
fiber-rich foods, and regular exercise.

Gender- Based Males require higher protein and calorie intake for muscle maintenance;
females need increased iron (pre-menopause), calcium, and vitamin D for bone
and reproductive health.

Medical Conditions  [Hypertension: Follow a low-sodium DASH diet. Diabetes: Focus on glycemic
control and fiber intake. Hyperlipidemia: Reduce saturated fats, increase
omega-3s. PCOS: Prefer low GI foods and balanced protein intake.
Osteoporosis: Ensure high calcium and vitamin D. Kidney Disease:  Limit
sodium, phosphorus, and

potassium.

Age-Based Children need balanced nutrition for growth, adolescents require higher
protein and calcium, adults should focus on portion control, and seniors benefit
from increased fiber, protein, and bone-supporting nutrients.

Fig. 1 Certified Dietary Guidelines Based on BMI, Gender, Medical Conditions, and Age

Dietary guidelines vary based on individual will involve improving model accuracy and
factors such as BMI, gender, medical conditions, expanding the system’s database for more
and age to ensure optimal health. Underweight diverse dietary recommendations.

individuals should focus on nutrient-dense,
high-calorie foods, while overweight or obese
individuals benefit from portion control, fiber-
rich diets, and regular exercise. Males require
higher protein and calorie intake for muscle
maintenance, whereas females need increased
iron (pre-menopause), calcium, and vitamin D
for bone and reproductive health. Specific
medical conditions demand tailored diets—
hypertension management involves a low-
sodium DASH diet, diabetes care emphasizes
glycemic control and fiber intake, and
hyperlipidemia requires reducing saturated fats
while increasing omega-3s. Additionally, PCOS
patients benefit from low-GI foods and balanced -t i
protein, osteoporosis prevention relies on high o
calcium and vitamin D intake, and kidney
disease management necessitates sodium, @ o
phosphorus, and potassium restrictions. Age o .
also plays a key role—children need balanced et 7:Day Mesl Pian & Workout Plan
nutrition for growth, adolescents require more
protein and calcium, adults should focus on
portion control, and seniors benefit from higher
fiber, protein, and bone-supporting nutrients.
These guidelines help individuals maintain Chofeserol Leves
health and prevent diet- related complications. 3 2 .
(R

Results and Discussion TlChom 00 o
Initial implementation demonstrates that OCR
and NLP techniques accurately extract
cholesterol-related parameters from medical
reports and ML models efficiently classify
dietary needs. The web interface provides an
intuitive user experience for report uploads, diet
suggestions, and progress tracking. Future work

The Diet Recommendation
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Conclusion and Future scope

This study successfully integrates Al-driven
OCR, NLP, and ML techniques to develop a
personalized diet and exercise recommendation
system and real-time wearable integration
enhances the personalization of
recommendations. The web application enables
users to make informed health decisions by
analyzing  their lipid profiles. = Future
improvements will include real-time health
tracking using wearables, enhanced diet
recommendations based on micronutrient
analysis, and integration with healthcare
providers. By automating medical report
analysis and dietary guidance, this system
empowers individuals to manage their health
more effectively.
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