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ABSTRACT

The increasing demand for early disease diagnosis calls for innovative, accessible, and efficient healthcare
solutions that can cater to a wide range of individuals, especially in areas with limited access to healthcare
facilities. This paper presents a machine learning-based system designed to predict multiple diseases, including
heart disease, kidney disease, thyroid disorders, Parkinson’s disease, diabetes, and brain tumors. For diseases such
as heart disease, kidney disease, and diabetes, Random Forest classifiers are utilized, providing accurate, real-time
predictions based on relevant health data. For brain tumor detection, a Convolutional Neural Network (CNN) is
employed, taking MRI images as input and delivering highly accurate diagnoses. Additionally, the system
incorporates a unique symptom-based disease detection feature, where users can select at least three symptoms
from a predefined list. This allows the system to predict the most probable disease based on the selected symptoms
and suggest appropriate medication and treatment options.

A user-friendly, Streamlit-based web application serves as the interface, augmented with an Al-powered chatbot
that provides real-time first aid guidance and personalized healthcare advice. This system improves prediction
accuracy compared to existing methods, providing a transformative tool for preliminary healthcare screening and
democratizing access to diagnostic technologies. By enabling early intervention, the system aims to empower users
to take proactive steps in managing their health, especially in regions with limited access to healthcare services.

This solution demonstrates a significant advancement in the use of machine learning and Al for healthcare, offering
a cost-effective and scalable way to support early disease detection and healthcare accessibility.

Keyword: - Multi-Disease Detection, Machine Learning, Random Forest, CNN, Healthcare Prediction,
Streamlit, Al Chatbot

1. INTRODUCTION

Advancements in machine learning have paved the way for innovative healthcare solutions capable of early disease
detection. Traditional diagnostic methods often require extensive testing, time, and expert analysis, limiting
accessibility, especially in remote regions. Our project proposes a comprehensive system that predicts multiple
diseases through machine learning models trained on structured patient data, symptoms, and medical images. The
system features a user-friendly interface built with Streamlit and an Al chatbot for preliminary healthcare assistance.
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The integration of multiple disease models into a single platform offers enhanced accessibility, quicker diagnosis,
and promotes proactive health monitoring.

2. MULTI-DISEASE DETECTION SYSTEM

The proposed multi-disease detection system is a user-centric diagnostic platform powered by machine learning
models to predict various diseases using two primary input methods: structured health parameters and symptom-
based selections. The system is modular and includes an Al-powered chatbot for user assistance, ensuring access to
guidance and suggestions throughout the interaction.

2.1 User Interaction Modes

Users can initiate diagnosis by selecting one of the following modes:

*Value-Based Input: Users enter medical parameters such as blood pressure, glucose levels, creatinine, TSH, etc.,
depending on the disease they wish to check. Each disease model (brain tumor, heart disease, kidney disease, etc.)
processes these values using pre-trained machine learning models for accurate predictions.

*Symptom-Based Input: Users select at least three symptoms from a predefined list (e.g., chest pain, fatigue,
cough, etc.) to predict likely diseases. This mode employs a multi-class classification model that processes the
symptoms and outputs the most probable disease(s). Once detected, the system also suggests medication or
preventive measures. For example, if a fungal infection is detected, the system may recommend antifungal
medication as a precautionary treatment.

*Al Chatbot Assistance: Regardless of the input method, users can access the Al chatbot at any time. The chatbot
provides support by answering general health-related queries, offering first aid advice, and suggesting precautionary
measures based on the detected disease.

2.2 Key Features

o  Flexible Ul powered by Streamlit for seamless user interaction.

¢ Real-time predictions using pre-trained .pkl and .h5 models.

¢ Integrated medical guidance through Al chatbot for non-diagnostic assistance.

e Symptom-based prediction with medication suggestions to improve user awareness and self-care.

3. METHODOLOGY

The multi-disease detection system involves several stages as shown in Figure 1:
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Fig -1: Methodology of Multi-Disease Detection System

i. Data Acquisition and Preprocessing

Datasets are gathered from reliable sources such as Kaggle, which include both structured patient data (CSV files
with health parameters) and medical images (e.g., MRI scans for brain tumor detection). The data is preprocessed to
remove inconsistencies and standardize values to ensure accurate model training.
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ii.Model Training

For diseases such as heart disease, kidney disease, diabetes, and others, Random Forest classifiers are employed,
using structured health parameters as input. For brain tumor detection, Convolutional Neural Networks (CNNs) are
used to analyze MRI images, as these models excel in processing image data.

iii. Model Storage and Integration
Once trained, the models are saved in .pkl and .h5 formats. These models are integrated into a Streamlit application,
enabling real-time predictions based on user inputs.

4. PROPOSED SYSTEM

The multi-disease detection system is designed to integrate machine learning for disease detection, medical image
analysis, and symptom-based diagnosis into a unified web platform. The architecture is modular, allowing for easy
expansion and updates as more diseases are added or new features are implemented.
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Fig -2: Workflow of Multi-Disease Detection System

4.1 System Architecture Overview
The system architecture follows a modular design, as shown in Figure 4.1. Users first select an input type—Value-
Based Input (health parameters like age, blood pressure) or Symptom-Based Input (selecting symptoms).

e For Value-Based Input, machine learning models predict diseases such as brain tumor, heart disease,
Parkinson’s, kidney disease, thyroid disorders, and diabetes.
e For Symptom-Based Input, the system detects diseases based on user-selected symptoms.

An Al Chatbot provides real-time assistance throughout the process, offering medical guidance and first aid advice.

5. CONCLUSIONS AND FUTURE RESEARCH DIRECTIONS

The multi-disease detection system successfully demonstrates the potential of machine learning in democratizing
healthcare diagnostics. Achieving accuracies ranging from 84% to 98.25% across various diseases, the platform
significantly outperforms many traditional methods. While the current system covers six diseases, future
enhancements could include expanding disease coverage, integrating real-time health data from wearables, refining
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symptom-based detection using Natural Language Processing (NLP), and undergoing clinical validation for real-
world deployment. Emphasis on data privacy, security, and mobile accessibility will further strengthen the impact
and scalability of the platform.
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