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ABSTRACT

The MediAssist is a web-based system used to assist user in identifying probable health
diseases before it’s too late. The frontend of the system is powered by HTML, CSS and the
backend is built with flask while different Python libraries is also included during the
development cycle, Support Vector Classifier (SVC) is used for efficient disease prediction
and classification of the input data. The process of getting started is easy as users have to
complete a basic registration form with their personal data. The user inputs the symptoms,
and are matched by the system against a dataset of disease and predicts probable disease
and recommends suitable precautious measures. This application aims on preventing users
from possible health hazards that they might get themselves into if early diagnosis of those
is ignored. With the technological combination of different web development tools,
machine learning algorithms and user-friendly design it ensures easy accessibility,
efficiency and accuracy.

Keywords: Flask, Support Vector Classifier, Classification, Early Diagnosis, Machine
Learning
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CHAPTER 1: INTRODUCTION

1.1 Introduction

Healthcare is an essential service that impacts the lives of people worldwide. It is critical
to provide the right treatment to patients as fast as possible, and the success of such
treatment depends on the accuracy of the medication prescribed. Over the years, the
healthcare industry has made significant progress in medical research, diagnostic
equipment, and other medical technologies. However, one area that has been overlooked
is the health care system, which can improve healthcare outcomes and reduce healthcare
costs.

In the context of Nepal there are some special challenges for the Nepalese healthcare
system especially those that are quite remote and rural they lack doctors. Moreover, there
is a great divide and differentiation on the healthcare system some areas have advanced
hospitals, while others have mere clinics. These factors create a problem in the provision
of standard and quality treatment across the country. The deliver of standardized care is
already challenging because of the disease type and the patient’s cultural background,
economic status, and overall health.

MediAssist is a web-based application that aims to provide medical facility to their user
with better awareness and predicting possible disease that user maybe suffering from based
on the symptoms that user have provided. It offers a comprehensive guide to managing
health effectively.

MediAssist aims to serve as a virtual healthcare companion for Nepalese people,
particularly in rural areas where professional medical advice is scarce. It helps user aware
about the possible danger in future and offers different suggestions like diets, workouts,
precautions and medications with the help of available and accessible internet and
technology.

1.2 Problem Statement

There are several head-scratching issues that prevails in Nepalese healthcare system that
makes it hard in delivering uniform and qualitative treatment and care across the nation.
Some of these factors include limited health workforce, especially in the rural setting, poor
density of qualified doctors, lack of fundamental and emergency drugs, and inadequate
medical facilities.

The common problem that people are facing in Nepal are as follow:

e Limited access to healthcare facilities in rural and remote areas.
e Shortage of medical professionals, including doctors and nurses.
e Lack of awareness about preventive healthcare and early diagnosis.

1.3 Objectives

The main objective of MediAssist can be summarized as follow:

e To analyze user-provided symptoms using machine learning algorithm and
accurately predict potential disease.



e To improve patient safety by awaking users of what they might be suffering from.
e To elevate healthcare quality by suggesting diets and workouts to the users.

1.4 Scope and Limitation

1.4.1 Scope

The scope of MediAssist aims at enhancing health and spread awareness amongst the
people of Nepal via a web-based application. The goal of this project is to help people to
forecast what diseases can they get depending on their symptoms and give proper health
advices.

MediAssist will deliver the following functionalities:

¢ Disease prediction based on symptoms provided by the user.

e Recommendations for preventative steps such as diet and exercises for the sick
depending on symptoms.

e Useful knowledge about various sign/symptoms and precautions of the same
disease.

1.4.2 Limitation
The limitation of this project are as follow:

e Limited dataset: The system works with a small number of symptoms, 131 of
them, and 41 diseases which limits its potential.

e Lack of professional insight: While system predicts and recommends, it can’t
replace actual doctors and their diagnosis. Misinterpretation of systems suggestions
without expert’s consultation is not recommended.

e Technological limitation: The platform faces difficulty if there is no stable internet
connection as it is web-based application.

e Dependence on user engagement: The systems accuracy depends on user’s
willingness to provide accurate symptoms.

1.5 Development Methodology

The project’s development and implementation were guided by the Agile methodology [1].
This approach emphasized iterative progress, continuous feedback, and flexibility, allowing
us to adapt to changing requirements and evolving needs. By integrating Agile practices,
we ensure the system evolves effectively, promptly addresses emerging issues, and
consistently meets user needs throughout the development lifecycle.

Requirement Gathering and Analysis

In the initial phase of project requirements are collected from various sources. For the
functioning and features of the system requirements were essential to be defined earlier.
Requirements were datasets, different technologies used in project, precautious dietary and
workout advices inputs from the user. The main goal is to be accurate as possible and
suggest best possible medications, diets, workouts ensuring user safety.

Design
After requirement gathering phase was completed design phase began. Structuring the

system into functional modules and outlining system architecture and detailed database
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design. This phase ensures that all components work together seamlessly to deliver an
efficient system. The design focuses on defining the core architecture, detailing the
interactions between different modules such as data processing, recommendation
generation, and user management. The database design is carefully planned to store and
retrieve information efficiently. Additionally, the user interface (UI) is designed to be
simple and accessible for various users. Overall, the design phase lays the foundation for a
system where all components integrate seamlessly, ensuring a smooth and efficient user
experience.

Development

In development phase the actual coding takes place. In this phase each and feature is
developed in small and manageable iterations. Like building Ul, training model, creating
recommendation system, connection to database and many more. This approach of working
in small iterative module helps ensuring functioning and testing of components easy and
fast.

Testing and Integration

In this phase we integrate the developed components into a system and test the functionality
of the system to ensure that our system is working properly. Unit Testing and System
Testing were carried out simultaneously as every feature is implemented and integrated.
Testing ensures that system works effectively and efficiently under various conditions.

Deployment

After completion of the testing and integrating next phase namely deployment begins. This
phase includes hosting the developed system making sure it is accessible for all the users.
The system is implemented for actual use and feedback is collected from users. This
feedbacks works as information regarding system’s future improvement.

Maintenance

After deployment we need to update and fix bugs regularly. Maintenance helps keep system
functionality up and running. It also includes adding new features, optimizing system,
fixing bad user experience.

1.6 Report Organization

The report has been prepared by following the guidelines as per Tribhuvan University. This
report is separated into six different chapters. Each chapter is divided into sub chapters.

The preliminary section includes Title page, Acknowledgement, Abstract, Table of
Contents, List of Abbreviations, List of Figures and List of Tables.

The main report is divided into six chapters, which includes:
Chapter 1: Introduction

The first chapter begins with giving information about our project, its background, the
healthcare situations in Nepal and the problem faced. It states the objectives and defines
scopes and limitations of project. It also explains the methods used while working on its
creation. Moreover, it helps to determine the structure of the report.



Chapter 2: Background Study and Literature Review

This chapter includes study of current scenarios and trends as well as study of systems and
similar works of another researcher. it also focuses on providing theoretical background of
the project. It explains how the MediAssist project integrates with prior work and aims at
enhancing health care availability in Nepal.

Chapter 3: System analysis

This chapter focuses on the system analysis phase where the functional and non-functional
requirement is discussed. It also includes feasibility analysis like technical and operational,
cost and time, which serve as key success points.

Chapter 4: System design

Chapter 4 focuses on the design phase, where the architecture of the system is planned.
This includes the database design, the transformation of ER diagrams, and the design of
user interfaces. The chapter also covers the algorithms used in the project that enable
prediction, recommendations, and suggestions in the project.

Chapter 5: Implementation and Testing

In this chapter, the implementation process is discussed in detail, covering the tools,
technologies, and platforms used to build. It provides an overview of the development
process involved. Furthermore, the chapter describes the testing process, including unit
testing, integration testing, and system testing, along with an analysis of the results to
ensure the system functions as expected.

Chapter 6: Conclusion and Future Recommendations

The final chapter provides a summary of the key findings and accomplishments of the
project. It reflects on whether the project objectives were met. The chapter also outlines
recommendations for future work and improvements to enhance the system's capabilities,
expand its reach, and ensure continued effectiveness in improving health outcomes.

The final part of the report consists of References and appendices. The references are listed
in accordance to IEEE referencing standards and appendices includes the screenshots of
the system and major code snippets.



CHAPTER 2: BACKGROUND STUDY AND
LITEREATURE REVIEW

2.1 Background Study

In today’s fast-moving world, many individuals face critical health risks due to delays in
diagnosis and inadequate access to medical care. Hectic schedules often cause people to
dismiss early warning signs of illness, while those living in rural or underserved areas
encounter significant challenges such as limited healthcare facilities and the need to travel
long distances. Even in urban settings, overcrowded hospitals and extended waiting times
deter people from seeking medical attention promptly. These delays often result in diseases
being detected at advanced stages, leading to more complicated treatments, higher costs,
and preventable fatalities. For patients and their loved ones, this can lead to deep emotional
distress, regret, and frustration, underscoring the pressing need for solutions that make
healthcare more accessible.

Historically, receiving medical care involved in-person visits, prolonged waits for
appointments, and drawn-out diagnostic procedures. These processes were further
hampered by obstacles such as geographical limitations, irregular doctor availability, and
inflexible schedules. Manual systems often worsened these issues, making timely treatment
difficult.

Everywhere like in Nepal, the healthcare could be a nightmare especially in rural and
isolated regions. Nepal consists of different geographical terrains a number of which
include mountainous areas and the far western region villages where there is little access
to even basic health care provisions. In these places, it is a norm for people be speaking
hours or even days, on whatever transport they can access, just to be able reach a heath
facility. This inaccessibility to appropriate healthcare, the relative scarcity of health and
medical services human resource and facilities is a major hindrance to early access to health
services.

According to the study, nearly 66,000 people in Nepal die [2] every year due to insufficient
basic health care facilities. They die due to diseases that, if diagnosed early would have
been prevented or that could have been controlled. For example, sicknesses such as
hypertension, diabetes and respiratory disorders, which plague the population in the region,
would easily manageable once diagnosed. However, lack of health-care and health
information leaves those people untreated and their conditions deteriorate. In many cases,
they die as well. Also, approximately 19000 people die every year from being unable to
access and receive proper medical care.

Yet another major factor that increase mortality rates is most patients avoid consulting a
doctor thinking that minor symptoms should derogate on their own. They are especially
common in the rural settings as people there have low concerns regarding health disorders
and need for early treatment. However, not giving attention to these signals may be
dangerous. Lots of diseases that could have been averted eventually turn into severe
complications as a result of this delay in diagnosis. For example, a child with flu, cough,
or tiredness could mean the child has developed a severe disease like tuberculosis or
pneumonia. Without intervention, the above-mentioned conditions are some of the deadly
that can be confronted.



This ignorance of early symptoms is not only wanting in diseases like respiratory infections
but in chronic diseases like cardiovascular diseases and cancer where symptoms often
manifest themselves faintly. These diseases are in most cases diagnosed at a later stage
when normal treatment can hardly be done, and therefore the prospects of the patient’s
survival are slim. In such circumstances, there are those who would have otherwise been
treated if they were attended to early are left to die. Using the phrase “Prevention is better
than cure” the above-mentioned situations support this phrase. Most of these cases could
be averted by early intervention or routinely examination and increase in physical activities,
but since people are not well informed and cannot afford hospital bills, this kills them.

Today, however, technology is transforming healthcare. Digital tools now provide faster,
more convenient access to medical resources, enabling individuals to monitor their
symptoms, take charge of their health, and identify potential illnesses at an early stage.
Machine learning, especially through the use of Support Vector Classifier, is playing a
essential role in improving disease prediction. By analyzing symptoms reported by users,
these algorithms generate precise and data-driven diagnostic insights, paving the way for
earlier interventions and better overall health outcomes. Although it can’t provide user with
healthcare services it can provide diet suggestions and workout suggestions which up to
some extent can reduce the severity of the disease and make people safe and prevent from
untimely death.

2.2 Literature Review

The adoption of machine learning and artificial intelligence in healthcare has seen
remarkable advancements over the years, offering solutions to some of the industry's most
pressing issues, such as the early detection of diseases, efficient management of healthcare
services, and greater accessibility to medical support. Among these advancements, disease
prediction systems have emerged as critical tools, designed to analyze symptoms, patient
medical history, and other health-related inputs to accurately predict potential health
conditions before they become severe. These systems empower healthcare professionals to
make informed decisions, leading to better patient outcomes.

A wide range of machine learning algorithms is used to power these systems. For instance,
Support Vector Machines [3] excel in classifying complex datasets by finding the optimal
decision boundaries. Naive Bayes classifiers are also known for their simplicity and
effectiveness in handling categorical data, making them suitable for symptom-based
predictions. Decision Trees provide a transparent and interpretable way to make predictions
by following a logical flow of decisions based on input features. Meanwhile, Neural
Networks leverage their ability to recognize intricate patterns in large datasets, making
them particularly effective in more complex diagnostic scenarios. These algorithms
collectively contribute to building robust and reliable disease prediction systems,
transforming the way healthcare is delivered and improving early intervention
opportunities.

Due to flexibility that allows it to learn from different datasets, machine learning models
have bear great promise for disease prediction. For example, Balakrishnan Duraisami , in
their study in 2024 showed that the proposed model, Support Vector Machines (SVMs) are
useful tools in identifying chronic diseases including heart disease. Working on the same,
their study pointed out that SVMs not only provide high accuracy but also outcompeted



other statistical methods for diagnosing the primary stage of heart-related complications
[4]. This credit goes to the fact that SVM has the capability to determine the best decision
planes in most of the cases as well as in the higher order feature space.

Likewise, Himesh et al. [5] employed the Naive Bayes classifiers to establish diabetes
predetermination by entering user’s symptoms. While explaining the algorithm, the authors
noted that categorical data was easy to work with and the manipulation of the algorithm
was easy to accomplish and the accuracy which reached 85% spoke for itself. This makes
it useful for application in symptom-based prediction systems.

Lisha Kurian conducted significant research on medicine recommendation systems [6]
using machine learning algorithms, emphasizing patient-specific factors. Their study
utilized machine learning to extract patient data and provide personalized health advice,
highlighting the importance of tailoring recommendations to individual patient needs.
However, the study's evaluation of algorithmic explainability was limited. Ms. Silpa and
her team [7] developed a system designed for use in medical emergencies, employing a
machine learning approach similar to ours. Their system utilized a Random Forest classifier
to provide real-time medical assistance, especially during emergencies.

In addition, more complex machine learning techniques known as the Convolutional Neural
Networks (CNNs), and Long Short-Term Memory (LSTM) networks have advanced the
ways in which complex medical data such as medical images and sequential health records
can be processed. Chen et al Zhang et al. [8] provided more evidence to what these models
are capable of in their study by training the model to obtain a stunning a 92% accuracy on
lung diseases. The system that was developed meant that patient reported symptoms was
linked with images and this was shown that deep learning was capable of bridging to
structured and unstructured data in order to provide correct diagnoses. Each of these
advancements is indicative of the revolutionary role that machine learning algorithm may
play in present day healthcare delivery.

Another approach designed based on Patel et al. function in an original method that
involves the use of an ontology-based system to map the symptoms reported by the patient
to the right medical specialist. This system utilized a taxonomic model [9] built from
medical database knowledge that directly mapped signs into the related fields of specialty.
This paper noted that the given approach helped to help users increase satisfaction with the
site since the recommendations given were correct and up to date. They are especially
helpful when patients cannot decide which specialist to see in that it helps reduce the time
taken to seek medical attention and make decisions. Jianguo Chen and his team proposed a
disease diagnosis and treatment system that utilizes data sharing and treatment intelligence.
Their work focuses on the integration of data-driven insights to enhance treatment accuracy
and efficiency, contributing to the broader field of intelligent healthcare systems.

Collaborative filtering systems leverage patient feedback and historical data to make doctor
recommendations, analyzing patterns from user experiences to identify suitable healthcare
providers. Hybrid systems, on the other hand, integrate collaborative filtering with content-
based approaches, combining patient preferences with specific doctor attributes, such as
specialization or experience. Gupta and Singh [10] demonstrated the superiority of hybrid
systems, showing that these approaches achieved higher accuracy and patient satisfaction
compared to standalone systems. By blending personalized insights with comprehensive

7



medical knowledge, hybrid systems provide recommendations that are not only accurate
but also tailored to individual patient needs.

IBM Watson for Oncology [11] is a prime example of a real-world implementation where
machine learning is used to recommend cancer treatment options. The system analyzes
patient data against a vast database of medical literature to suggest treatment plans, helping
oncologists make informed decisions. Similarly, AiCure [12] is an Al-based platform used
in real-world clinical trials to ensure medication adherence. It uses computer vision and
machine learning to monitor patients’ adherence to prescribed medications, thus indirectly
supporting personalized medicine recommendation by ensuring the correct implementation
of treatment plans.



CHAPTER 3: SYSTEM ANALYSIS

3.1 System Analysis

This section outlines the purpose and functionality of our system, emphasizing the critical
role of requirements in shaping its design and capabilities. The requirements define the
system's structure, features, and different constraints, serving as the foundation for the
entire development process. Identifying and gathering requirements is often difficult due to
their changing nature. As development progresses, user needs may differ from initial needs,
leading to adjustments in requirements. Moreover, the interdependencies among
requirements creates difficulties as modifications to lower-level requirements can influence
higher-level ones and vice versa.

3.1.1 Requirement analysis

The system requirement is classified into two types functional requirements and non-
functional requirements.

I. Functional Requirements

e User Registration and login
User can register using their email and create account once they create account, they
can login using same credentials and only then they can use the system.

e Search for Symptoms
Once user is logged in one can select symptoms from the list and then they can
request model to recommend possible disease they’ve been suffering from.

e Information about medication, diet, workout
Once disease is diagnosed then user can view related precaution, workouts and diets
related to the disease.

e Contact developer
User can send message to the admin simply by visiting contact us page. Users can
provide with their valuable feedbacks and suggestions for future improvements.

e Managing users and feedbacks
Admin can view list of the users from the admin dashboard which is accessible to
admin only and admin can also view the messages from the different users.

e Logout
User can log out securely once they are done using the system by terminating the
user session.



I1.

3.1.2

use case diagram - Health Care System

visit site

Register

user i
and login

request
prediction

manage
user

respond fo
users

feedbaack admin

Figure 3.1.1: Use Case Diagram for MediAssist

Non-Functional Requirements

User friendly

The system is user-friendly enough to such extent that user with basic knowledge
about how to use and surf internet can use this system smoothly.

Speed

The system’s response time is fast. During the time of testing, we felt no lagging in
between users input submission and result generation.

Availability

The possibility of system failure is very low and the system is available all the time
as required by the user.

Security

This system is protected by firebase authentication making user login and accessing
system secure and reliable.

Scalability

We can integrate more features and moules later on in this project making it flexible
and scalable.

Feasibility Analysis

Feasibility analysis is a critical step in project planning and decision-making. It involves
systematically analysis of likelihood of a project's success by examining various factors
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like technical, operational, economic, schedule that could impact its implementation. The
goal of feasibility analysis is to ensure that the proposed project is realistic, achievable, and
worth pursuing before committing significant resources. Following feasibility analysis
were performed before the working on the project:

I.  Technical Feasibility

The technical portion of a MediAssist involves assessing the availability of necessary
hardware, software and algorithms, to develop and operate the system effectively. This
includes evaluating the technology stack, such as python, JavaScript, html, CSS, flask,
firebase, machine learning algorithm such as support vector classifier which assists in
separating data using linear regression allowing to predict more accurately, ensuring access
to reliable of model and application. This web application is supported by almost every
latest web browser and most of all it can run on any modern operating system.

II.  Operational Feasibility

MediAssist setup is operationally feasible since it is in accordance with the increasing the
probability of positive outcomes. The system can be easily implemented within the current
environments without disruption. Its friendly user interface means easy to use for everyone.
Furthermore, the system covers vital functional requirements as mention in above chapter.
This system seems useful in actual health care sector and that is why the paper sees it as
useful and it may be helpful to improve the health care delivery.

III.  Economic Feasibility

The MediAssist is economically appealing for user because it has the potential to reduce
healthcare costs while improving efficiency. For users, this means access to more affordable
and effective healthcare solutions. The system’s initial setup costs are kept low since it
leverages open-source datasets and software, which helps minimize development expenses.
For users, this means to a free and sustainable solution that prioritizes user health without
compromising quality.

IV. Schedule

Table 3.1.1: Schedule for Project

Activity Start Date End Date
Planning and Requirement | 8/4/2024 8/8/2024
Gathering
System Design 8/9/2024 8/15/2024
Research and Collect Data | 8/9/2024 8/26/2024
Coding 8/27/2024 12/25/2024
Testing 10/21/2024 10/26/2024
Documentation 8/4/2024 12/28/2024
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Project Gantt Chart

8/3/2024 8/23/2024 9/12/2024 10/2/2024 10/22/2024  11/11/2024 12/1/2024 12/21/2024

planning and requirement analysis
system design
research and collect data

testing

documentation

Figure 3.1.2: Project Gantt Chart

3.1.3 Analysis

e Data modeling using ER diagram:
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Figure 3.1.3: ER Diagram of MediAssist

sender's
email

12



e Process modelling using DFD:

Level 0 DFD:
~
. 1.0
input symptoms
~
User Health Care
System
Disease Prediction )
Figure 3.1.4: Level 0 Data Flow Diagram
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result management
Access
maintenance o

~
( 30
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Account

Login -

>

Figure 3.1.5: Level 1 Data Flow Diagram
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CHAPTER 4: SYSTEM ANALYSIS

4.1 Design

System design refers to the process of defining the architecture, components, modules,
interfaces, and data structures for a software system. It involves creating a detailed blueprint
that outlines how the system will be constructed, how it will operate, and how it will fulfill
the specified requirements. This process ensures that the system is designed to be scalable,
maintainable, and efficient, while addressing both functional and non-functional
requirements. System design serves as a bridge between the initial requirements gathering
phase and the actual implementation, providing a clear roadmap for developers to follow.

4.1.1

Architectural Design

The MediAssist is designed in 3-tier architecture, dividing system into three layers:
presentation layer, logical layer and data layer. This design separates data from logic and
user interface making design modular, scalable and maintainable.

Presentation layer

Presentation layer provides the user interface, that allows user to enter symptoms
that user has been suffering from in the form of checkbox. It is responsible for all
the UI component and handling user interaction and communicating with logical
layer in order to display result.

Logical layer

The logical layer is core component that has trained model which is responsible for
classification using support vector classifier. It processes user input from
presentation layer and then process from data in data layer.

Data layer

The data tier stores information of complete system from user details to user
feedbacks to models and datasets everything is stored in database which is used in
future analysis.

browsers i i Firebase
i i
Input i i Query
y » ' *
Client ' SVC !
(Web App) ! prediction model ! Database
Predicted - :
Result i E Data
Presentation Layer i Logical Layer E Data Layer
front-end
back-end

Figure 4.1.1: 3-tier client-server architecture
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4.1.2 System Flowchart

The flowchart outlines the sequence of activities from user entering into our system to
registering, logging in, using the system and logging out from the system. While admin can
manage users and feedbacks from those users.

sign up

log in

i5

W

admin home
dashboard page

manage user enter
and feedbacks symptoms

h

= logout predicted
result
/’fﬁ_.;mp

~_

Figure 4.1.2: Flowchart of MediAssist
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4.1.3 Database Design

Database Design shows how our data is stored in the database. We have tables like
authentication, users, messages and datasets. Data are stored and retrieved from this table
when required.

id 2 int
email NN

first_name NN

id® int

authentication email NN

id ¢ ir file_name NN
email NN upload_date @
password NN
creationdate & m
id & int
email NN
full_name NN
message NN

Figure 4.1.3: Database Design

4.2 Algorithm Details

Support Vector Classification (SVC) is a machine learning algorithm used for binary and
multi-class classification tasks. It works by finding the optimal hyperplane that maximizes
the margin between different classes in the feature space. SVC is effective in high-
dimensional spaces and can be extended to handle non-linear data using kernel functions.
For a linear Support Vector Classifier (SVC), the decision boundary is defined by a linear
equation. The formula for the decision function f(x) is:

f(x)=w-x+b
Where:
w is the weight vector (normal to the hyperplane).
x is the input feature vector.
b is the bias term (also known as the intercept).

- denotes the dot product.
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Decision Rule:

If f(x)>0, classify the input as one class (e.g., +1).

If f(x)<O0, classify the input as the other class (e.g., -1).
Basic concepts of svc
Support Vectors:

These are the data points closest to the decision boundary (hyperplane) and are critical in
defining the position of the hyperplane. The classifier is named after these support vectors
because they “support” the optimal boundary.

Hyperplane:

In an SVC, the goal is to find the optimal hyperplane that separates different classes with
the maximum margin. In higher dimensions, this hyperplane becomes a decision
boundary.

Margin:

The distance between the hyperplane and the nearest data point from either class. SVC
aims to maximize this margin.

SVC can be of two types:
Linear sve

When data is linearly separable, the SVC finds a straight line (in 2D), plane (in 3D), or
hyperplane (in higher dimensions) that best separates the classes.

X2

X1

Figure 4.2.1: Linear SVC
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Nonlinear sve

When data is not linearly separable, SVC uses a kernel trick to map the data into a higher-

dimensional space where a linear separation is possible.

1.0 1

0.5 1

0.0

—-0.5 1

-1.0 A

-1.0 -0.5 0.0 0.5 1.0

Figure 4.2.2: Non-Linear SVC

4.2.1 Evaluation of algorithm

Evaluating a system using metrics like a confusion matrix, accuracy, precision, recall, and
F1-score provides insights into its performance. Here's an explanation and process:

Confusion Matrix

A confusion matrix is a table used to evaluate the performance of a classification model by
comparing predicted and actual values.

Table 4.2.1: Confusion Matrix

Predicted: Predicted:
Positive Negative
Actual: | True Positive | False Negative
Positive (TP) (FN)
Actual: | False Positive | True Negative
Negative (FP) (TN)
Accuracy:
Measures proportion of correct prediction.
— TP+TN
Accuracy = TP+TN+FP+FN
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Precision:

Focuses on quality of positive prediction.

TP

Precision = TPiFP

Recall (Sensitivity):

Measures how well mode captures actual positives.

— TP

F1-Score:
Harmonic mean of precision and recall, balancing the two.

Precision.Recall

F1-Score =2

‘Precision+Recall
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CHAPTER 5: IMPLEMENTATION AND TESTING

5.1 Implementation

This chapter is all about tools and technologies used throughout the project.

5.1.1

Tools Used

Flask:

Python is the major programming language used in MediAssist. Mainly we used
flask to build our web applications quickly and efficiently. It is used as backend
framework for handling server-side of the project. It is designed for building web
application.

HTML:

HTML is used to create skeleton structure of this project. Every front-end
functionality’s structure is created using this markup language.

Tailwind CSS:

This CSS framework is used to style the structure developed using HTML in order
to make Ul part attractive and appealing to the users. Tailwind CSS helped
positioning images, texts, buttons, and other components in their respective place
as well as design them to look beautiful.

JavaScript:

JavaScript is used to make the web application interactive without the JavaScript it
was not possible to make things like submitting form and getting results and many
other tasks related to the user interaction.

Firebase:

Firebase is used to authenticate user login as well as storing user information,
datasets, and user messages/responses. Overall firebase is used as backend or
database as well as login authenticator provider.

Microsoft Excel:

Microsoft Excel is used to create Gantt chart as well as comma separated value used
in our datasets. Without tool like excel it would have been very difficult to manage
datasets.

Microsoft Word:

Microsoft Word is used as documenting tool. Overall documentation of this project
was written and documented using Microsoft word.

VS Code:

VS Code is and IDE used to write code and manage them. We used vs code to
develop our system various extensions provided by vs code made writing code
easier and faster.

Draw.io:

We use this draw.io tool for creating flowcharts, wireframes, and other visual
representations that we planned in planning phase and used to guide how our system
should be it also provided guideline so we don’t deviate from objective.
dbdiagram.io:

This tool is used to create high level database design structure.
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5.1.2 Implementation Details of Module

Modules are the separation of the project into smaller subproject or tasks such that it is
easier to manage and scale up later. Different modules are designed so that debugging and
different phases are easier to implement. The different modules included in system are:

e User management module
User management module consist of pages like register and signup page. This
module handles user registration and login. Once successfully registered and logged
in it then redirects user to home page.

e Admin module
Admin module is responsible for handling user information. Admin can view lists
of users, add user, delete user and view feedbacks and messages sent by the user.

e Landing page
The landing page provides user with little description of the project and disclaimer
notice to use the system responsibly. It also features image demo of the project and
allows to move forward into the system’s functionalities.

e Home page
Home page features list of symptoms which when selected by the user and
submitted to the system provides result. Here support vector machine uses its logic
and then predicts the possible disease user might be suffering from.

e Contact Us Page
Contact Us page allows users to send message to the admin. This helps in receiving
review and feedbacks that will be helpful in future improvement of the future as
well as future maintenance and update. User can report bugs about the system as
well.

5.2 Testing

Testing refers to the process of evaluating a system, component, or product to identify any
defects or issues and ensure it functions as intended. In the context of software, testing
involves running the program to detect bugs, errors, or inconsistencies, and verify that it
meets specified requirements.

5.2.1 Test cases for unit testing

Unit Testing tests individual components or functions in isolation to ensure they work
correctly. The purpose is to validate that each unit of the software code performs as
expected. The following test scenarios were used to test the system after the build is
completed.

Table 5.2.1: Test cases for Sign Up

Id Test Input Data Expected Result Observed Test
Scenario Result Status
1 | Sign Up | Enter new Email | Account created | Account Pass
Testing | and Password successfully created
successfully
2 | Sign Up | Using Invalid | Account can’t be | Error message | Pass
Testing | Email created shown because
of invalid email
format
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3 | Sign Up | Missing Account can’t be | Error message | Pass
Testing | Credentials created shown because
of missing
value
4 | Sign Up | Enter already used | Account can’t be | Error message | Pass
Testing | email created shown because
of duplication
of email
Table 5.2.2: Test cases for User Log In
Id Test Input Data Expected Result Observed Test
Scenario Result Status
1 | Login Correct Credentials | User login successful | User was | Pass
Testing logged in
Successfully
2 | Login Incorrect User login should be | Error message | Pass
Testing | Credentials unsuccessful due to incorrect
credentials
3 | Login Missing User login should be | Error message | Pass
Testing | Credentials unsuccessful due to missing
credentials
Table 5.2.3: Test cases for Input data
Id Test Input Data Expected Result Observed Test
Scenario Result Status
1 | Input User Input less than | Message to select 4-6 | Message was | Pass
Testing | 4 Symptoms symptoms is shown displayed  to
select 4-6
symptoms
2 | Input User Input more | Message to select 4-6 | Message was | Pass
Testing | than 6 Symptoms symptoms is shown displayed  to
select 4-6
symptoms
3 | Input User Input 4 to 6 | Result section visible | Result section | Pass
Testing | symptoms was visible
under input
section
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Table 5.2.4: Test cases for models’ prediction

Id Test Input Data Expected Observed Status
scenario Outcome Outcome
1 | Model itching, skin rash, Fungal Infection | Fungal Infection | Pass
Testing nodal skin eruptions,
skin peeling
2 | Model extra marital AIDS AIDS Pass
Testing contacts,
receiving blood
transfusion, receiving
unsterile injection,
family history
3 | Model blackhead, skin ACNE ACNE Pass
Testing peeling, skin rash,
pus filled pimples
4 | Model vomiting, Gastroenteritis Gastroenteritis Pass
Testing dehydration, diarrhea,
sunken eyes
5 | Model acidity, headache, Migraine Migraine Pass
Testing blurred vision,
excessive hunger
6 | Model vomiting, yellowish | Hepatitis A Hepatitis D Fail
Testing skin, dark urine

5.2.2 Test cases for system testing

Once all unit testing was performed completely then we integrated the system and tested it
completely ensuring that every functionality works together as well. Following tests were
performed during the system testing phase:

Table 5.2.5: Test cases for Responsiveness

Id | Test Scenario Expected Result Observed Result Test Status
1 | Responsiveness | Response to different | Web application was | Pass
device height and | responsive to change
width in height and width of
device
2 | Clicking on | Should perform | Buttons and icons | Pass
button and | respective icons when | were functioning
icons clicked or pressed properly
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Table 5.2.6: Test cases for System Usability Testing

contact us page

delivered to the admin

Id Test Scenario Expected Result Observed Result Test
Status
1 Click on various link | Users should be taken | Users were able to get | Pass
on the system into respective pages | the expected web pages
after clicking the link
2 Send feedback from | Message should be | Message was delivered | Pass

5.3 Result Analysis

Through analysis of the result, we found every developed module of the MediAssist is
working fine and the output that a system produces is in line with the intended requirement.
The application developed here includes features like entering from the list of symptoms,
finding the list of medications suggested, and getting the diet and workout
recommendations.

The application uses various complex computations such as the machine learning
algorithms to determine medicines based on the inputs the user has made. It also
authenticates, communicates with backend securely, and provides almost accurate result.
In general, the MediAssist works fine and corresponds to the users’ expectations providing
accurate, fast and easy-to-navigate features without any drawbacks.
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CHAPTER 6: CONCLUSION AND FUTURE
RECOMMENDATION

6.1 Conclusion

In conclusion, the MediAssist is an intelligent tool that utilizes high-end machine learning
technique called Support Vector Machines (SVM) along with different technologies like
HTML, CSS, JavaScript, Firebase and different tools, to facilitate correct prediction and
fully meet the objectives of the system for which it has been developed. Through its simple
user interface, users can directly search for symptoms and get a list of suggested
medications, precautions, diets and workouts. This is a unique source for patient, carers,
and other health professionals. By testing it properly in unit level and system level we
confirmed that our system is functional and working properly.

6.2 Future Recommendation

Although our MediAssist is complete web-application we can scale its functionalities
furthermore by integrating various features adding many functionalities. This system can
be further improved by considering following recommendation.

Improving datasets, adding symptoms and diseases.

Testing efficiency with real doctors.

Making system more accurate, faster and efficient.

Saving users search history.

Adding nearby hospital’s location and contacts of doctors and nurses.

25



[1]

[9]

REFERENCES

S. Laoyan, "What is Agile methodology? (A beginner’s guide)," 02 02 2024. [Online].
Available: https://asana.com/resources/agile-methodology.

P. Sunar, "Around 66,000 die every year due to lack of health care in Nepal," nagarik
network, 12 12 2024. [Online]. Available:
https://myrepublica.nagariknetwork.com/news/around-66000-die-every-year-due-
to-lack-of-health-care-in-nepal-675a79612250f . html.

"javatpoint,” [Online]. Available: https://www.javatpoint.com/machine-learning-
support-vector-machine-algorithm.

R.S.K.S. V.R. M. S. Balkrishnan Duraisami, "Heart disease prediction using support
vector machine," 2024 dec 14.

R. e. a. Himesh, "International Journal of Medical Informatics," Application of Naive
Bayes in Diabetes Prediction, vol. 12, no. 3, pp. 45-50, 2021.

E. K. J. J. K. U. J. Mrs. Lisha Kurian, "Disease Prediction and Medicine
Recommendation Systems: A Comparative Analysis on learning algorithms," 2023.

B. S. D. V. C. M. K. P. Silpa, "Drug Recommendation System in Medical
Emergencies using Machine Learning," 2023.

Y. e. a. Zhang, "IEEE Transactions on Healthcare Informatics," Deep Learning for
Lung Disease Prediction: A Case Study, vol. 29, no. 4, pp. 325-334, 2022.

M. e. a. Patel, "Healthcare Systems Research Journal," Ontology-Based Doctor
Recommendation System, vol. 10, no. 1, pp. 5-22, 2019.

[10] S. K. G. A. Gupta, "Journal of Computational Healthcare," Improving Doctor

Recommendations with Hybrid Models, vol. 7, no. 2, pp. 101-113, 2021.

[11] D.B.E.C.-C.J.F.J. G. D. K. A. &. N. E. Ferrucci, Building Watson: An overview of

the Deep(QA project, vol. 31, no. 3, pp. 59-79, 2010.

[12] A. S. &. C. D. R. Bhagavathula, "AiCure: Harnessing artificial intelligence to

improve medication adherence," vol. 2, no. 12, 2020.

26



APPENDICES

SNAPSHOTS

Welcome to HCS Get Started

i
' O-.I| 1
Your Health, OUrI .
i A%
| I\
| —

Discover a smarter way to understand your health with HCS, a platform designed to analyze your sy and provide for
medications, diets, workouts, precautions, and insights into potential conditions. Please note that this is a conceptual demonstration of
computer science principles and is not intended as a substitute for professional medical advice. Always consult a qualified healthcare
provider before making any i regarding i or tr We strongly suggest u to talk to doctor or other healthcare
person before using any drugs. Your health and safety are our utmost priority. Explore responsibly and learn more about the fascinating
intersection of technology and healthcare!

Log In

Vo 1004 com

Dot have an accoure? Register

Meet the Developers

o 4

Krish Kumar Shrestha Sharada Luitel
7th sem csit student who is passionate about 7th sem csit student who is asp.net enthusiast
developing mobile apps and cloud computing. and eager to learn rapidly changing technologies.

© 2024 HCS. All rights reserved.

Figure 0.1: Landing Page

27



Register

Already have an account? Log In

Figure 0.2: Register Page

Log In

Don't have an account? Register

Figure 0.3: Login Page
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HCS Home 0 Co U Logout

Health Care System

Select Your Symptoms (Choose at least 3 and at most 5):

abdominal pain abnormal menstruation acidity acute liver failure :
altered sensorium anxiety back pain belly pain

blackheads bladder discomfort blister bloed in sputum

bloody staol blurred and distorted vision breathlessness brittle nails

bruising burning micturition chest pain chills

cold hands and feets coma congestion constipation

continuous feel of urine continuous sneezing cough cramps

dark urine dehydration depression diarrhoea

dischromic patches distention of abdomen dizziness drying and tingling lips

enlarged thyroid excessive hunaer extra marital contacts family history &

Recomm

Figure 0.4: Home Page

Logout

OUR TEAM

We are Sharada Luitel and Krish Kumar Shrestha, collaborating to this through innovative, patient-centered
solutions. Our project focuses on making healthcare more accessible and efficient by improving communication
and optimizing medical data usage. Together, we're committed to creating a future where quality medical

support is within reach for everyone

Krish Kumar Shrestha Sharada Luitel
C th sem CSIT 7th semester
Passionate about mobile app developing. Currently learning flutter Passionate about web applications. Currently interning in ASP.net core
F§O0 ok )

Figure 0.5: About us Page
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HCS ut Contact Us

Contact Us

We will be glad to hear from you. Please provide us with your valuable feedback so we can improve.

Emai

projecthcs@gmai

Figure 0.6: Contact us Page

Messages

Name: john walker

Message: helllo

Name: krish shrestha

Email: krish077 @academiacollege.edu.np

Message: test 1

Name: sharada luitel

Email: sharadaluitel1@gmail.com

Message: hello hes team nice work

Name: kailas

Message: kailas

Name: john doe

Message: hi

Figure 0.7: User Message Page
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Email Account Creation Date Actions

krish@xyz.com 1/17/2025, 12:12:16 PM Delete
xyz@host.com 1/17/2025, 10:13:37 AM Delete
sharadaluitel1 @gmail com 1/15/2025, 10:40:09 PM Delete
test1@gmail.com 1/17/2025, G:-40:03 AM Delete
sharada077@academiacollege.edunp 1/15/2025, 11:08:42 PM Delete

Figure 0.8: Admin dashboard Page

Source Code

Splitting dataset into training and testing data

X = df.drop('prognosis', axis = 1)

Y = df'prognosis']

le = LabelEncoder()

le.fit(Y)

Y = le.transform(Y)

X train, X test, Y train, Y test = train_test split(X,Y, test size=0.3, random_state=20)

Training the Model

models = {
"SVC" : SVC (kernel="linear")

b

for model name, model in models.items():
#train model
model.fit(X train, Y _train)

#test model
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predictions = model.predict(X test)
#calculate accuracy

accuracy = accuracy_score(Y _test, predictions)

#confusion matrix

cm = confusion matrix(Y _test, predictions)
print(f' {model name} Accuracy: {accuracy}")
print(f"' {model name} Confusion Matrix:")

print(np.array2string(cm, separator=", "))

Loading Dataset

symptoms = pd.read_csv('path')
precautions = pd.read_csv('path)
workout = pd.read_csv('path)
description = pd.read_csv('path)
medications = pd.read_csv('path)

diets = pd.read_csv('path)

def helper(dis):
desc = description[description['Disease'|==dis]['Description']
desc =" "join([w for w in desc])
pre =  precautions[precautions|'Disease'|==dis][['Precaution 1',

'Precaution_3', 'Precaution_4']]
pre = [col for col in pre.values]
med = medications[medications['Disease'|== dis]['Medication']
med = [med for med in med.values]
die = diets[diets['Disease'] == dis]['Diet']
die = [die for die in die.values]
workt = workout[workout['disease'|== dis]['workout']
return desc, pre, med, die, workt
symptoms_dict = {}
diseases list= {}

def get prediction(patient symptoms):
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input_vector = np.zeros(len(symptoms_dict))
for item in patient symptoms:
input_vector[symptoms_dict[item]]= 1

return diseases_list[svc.predict([input_vector])[0]]

Test

symptomss = input("Enter your symptoms: ")

user symptoms = [s.strip() for s in symptomss.split(',")]
user_symptoms = [sym.strip("[]' ") for sym in user symptoms]
predicted disease = get prediction(user symptoms)

desc, pre, med, die, workt = helper(predicted disease)

#print results
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