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Abstract 

As we knew nowadays, the world was surrounded by different types of diseases, and they caused 

humans to live in fear of disease and even brought death, especially of Coronavirus Disease (Covid-

19). Therefore, it is important to develop a disease prediction to give early detection of diseases 

that might be infected by humans. The healthcare department has been doing much research in the 

fields of intelligent consultation, disease diagnosis, intelligent question-answering doctors like AI 

chatbot and so on. This had made many achievements. To improve medical technology, this study 

intends to use healthcare data analysis combined with machine learning knowledge to provide 

patients with a simple disease prediction which is usually neglected for lacking professional 

knowledge of the disease. This helps patients to get a suitable way of treatment in a short time 

before their health condition gets worse and worse. A different suitable machine learning algorithm 

will be used in the prediction system to predict the disease based on the symptoms of patients. To 

reduce time, the Chabot feature was used too so that patients were able to save time without meeting 

for a doctor to get treatment. The result at the end will show that our approach improved the 

accuracy of disease prediction based on symptoms with different evaluation metrics. 
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Abstrak  

Seperti yang kita ketahui sekarang, dunia dikelilingi oleh pelbagai jenis penyakit, dan ia 

menyebabkan manusia hidup dalam ketakutan terhadap penyakit malah membawa kematian 

terutamanya Penyakit Koronavirus (Covid-19). Oleh itu, hal ini adalah penting untuk 

membangunkan ramalan penyakit untuk memberikan pengesanan awal penyakit yang mungkin 

dijangkiti oleh manusia. Jabatan penjagaan kesihatan telah banyak melakukan penyelidikan dalam 

bidang perundingan pintar, diagnosis penyakit, doktor menjawab soalan pintar seperti AI chatbot 

dan sebagainya. Ini telah membuat banyak pencapaian. Untuk meningkatkan teknologi perubatan, 

kajian ini berhasrat untuk menggunakan analisis data penjagaan kesihatan digabungkan dengan 

pengetahuan pembelajaran mesin untuk memberikan pesakit ramalan penyakit yang mudah yang 

biasanya diabaikan kerana kekurangan pengetahuan profesional tentang penyakit. Ini membantu 

pesakit mendapatkan cara rawatan yang sesuai dalam masa yang singkat sebelum keadaan 

kesihatan semakin teruk. Algoritma pembelajaran mesin yang berbeza akan digunakan dalam 

sistem ramalan untuk meramal penyakit berdasarkan simptom pesakit. Untuk mengurangkan masa, 

ciri Chabot juga digunakan dan supaya pesakit dapat menjimatkan masa tanpa berjumpa doktor 

untuk mendapatkan rawatan. Keputusan pada akhirnya akan menunjukkan bahawa pendekatan 

kami meningkatkan ketepatan ramalan penyakit berdasarkan gejala dengan metrik penilaian yang 

berbeza. 
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1.0 Chapter 1 Introduction 

1.1 Introduction/Background  

In the new generation, the world was surrounded by different diseases that might cause difficult  

issues for humans in their daily life and this pandemic also caused many problems occurred in the 

fact of economy. One of the pandemics, Coronavirus Disease (Covid-19) had spread throughout 

the world since the year 2019 and it caused many death cases along with the statistics that had been 

analyzed by a specific department. The best way to prevent and slow down transmission is to be 

well-informed about the disease and how the virus spreads. Learn to protect yourself and others 

from infection by staying at least 1 meter apart from others, wearing a properly fitted mask, and 

washing your hands or using an alcohol-based rub frequently. We should get vaccinated when it 

was our turn to do so and follow local guidance. Even now although Covid-19 was secured by 

vaccine injection, the disease was not cured and might infect again by showing some the symptoms 

like fever, cough and so on. This might bring humans difficulty in their daily life by always wearing 

the mask outside the home and not being sure the of exact symptoms. Therefore, technology to 

predict the disease might need for humans to easily get know what disease once they got infected 

anywhere and immediately request treatment.  

 

Artificial intelligence (AI) knowledge may bring a large change and benefits to humans, especially 

for the medical department to solve the issues of the spread of disease and pandemics before 

becoming worse and worse. It refers to the simulation of human intelligence in machines that are 

programmed to think like humans such as ñlearningò and ñproblem-solvingò and mimic their 

actions according to their reflection (Divya S. et al., 2018). For AI, the chatbot will be used in the 

prototype to automatically do predictions on the disease and reply to the users after inputting the 

symptoms. The technology used to build a chatbot mostly was using Natural Language Processing 

(NLP) or Natural Language Understanding (NLU) to verify and understand each input. Chatbots 

can work as a virtual doctor so that patients will not always face the difficulty of making an 

appointment with a doctor physically. This helps in saving more time in getting the treatment 

immediately and might help doctors in decreasing their workload. Machines are always considered 
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better than humans as they might be without any human error, they can perform the tasks more 

efficiently and with a consistent level of accuracy (Keniya R. et al., 2020). This may help a lot to 

us in our daily life. Most of the models were initiated by using various machine learning (ML) 

algorithms that collected raw data and then categorized it according to gender, age group, and 

symptoms. This model was used to undergo the process of disease prediction and the ML algorithm 

was important to increase the accuracy of prediction. A dataset will be also needed to get the data 

o information on different symptoms and it can be obtained from the Kaggle website as it was free 

of charge to continue the process of disease prediction. After that, the information collected might 

be used to develop a mobile application to predict the disease based on specific symptoms 

throughout the process of the project and it can be used anywhere. 
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1.2 Problem Statement/Research Problem 

Nowadays, in the new generation people are living in a world that was plagued by pandemics such 

as Covid-19. In many cases, people sometimes will have difficulty requesting an appointment to 

see the doctors and get doctorsô help. This caused many people cannot to identify their disease and 

take medicines without consulting doctors. Therefore, technology to predict disease based on 

symptoms was developed to give the potential users peace of mind that they can get treatment 

immediately.  

 

Besides that, healthcare industries have a massive number of databases consisting of different types 

of data such as structured, semi-structured or unstructured. This was a challenge to them for 

managing the huge dataset and different data types or attributes without any errors occurring.  The 

application of predictive analytics in the healthcare sector has received a great amount of interest 

in the research community (Krishnamoorthi R. et al., 2022). Machine learning algorithms are now 

mostly used in current modern technology especially in fact to increase the accuracy of prediction. 

This might help to organize the huge dataset easily and efficiently using machine learning 

algorithms. 
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1.3 Scope 

In this project, the scope was to let humans able to undergo a simple disease prediction based on 

their symptoms so that they can get simple treatment if it was an emergency issue and avoid it 

becoming worst, even if  the disease may cause death. Besides that, the world now a day was 

surrounded by different diseases that might cause dangerous issues for us. Therefore, technology 

to help in disease prediction should be developed and improve the current trend in the medical 

department. 

 

1.4 Objectives 

1.4.1 To design a system for a prediction of the disease based on the symptoms by using 

artificial intelligence including some machine learning algorithms. 

1.4.2 To compare the differences between machine learning algorithms and select the best 

machine learning algorithms for disease prediction. 

1.4.3 To develop a mobile application that can be able to access anywhere for undergoing 

the disease prediction process. 
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1.5 Brief Methodology 

The type of methodology that will be used in this project was Prototype Methodology. 

Figure 1.1: The Type of Methodology (Prototype Methodology) 

Prototype methodology consists of different phases starting with requirement analysis, design, 

prototype, usersô evaluation and last comes with the review and update phase. Once get the 

approval from the usersô evaluation phase, then it will come for the development, test and maintain 

or release phase process. 

 

1.5.1 Requirement Analysis 

In the first phase which was the requirement phase, some analysis like comparing some 

existing mobile applications and problem analysis will be done through some method 

before continuing to another phase. The method to complete the analysis and full fill our 

objectives was using the Business Model Canvas (BMC) might be applied. Besides that, 

the functional, non-functional, hardware and software requirements have to be analyzed in 

this phase too before continuing to another phase. The model that consists of a machine 
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learning algorithm will be analyzed to see which algorithm was suitable for the project to 

increase the accuracy of prediction. A few examples of machine learning algorithms such 

as K-nearest neighbors (KNN), Naïve Bayes, Gaussian Naïve Bayes, Decision Tress and so 

on. 

 

Figure 1.2: Business Canvas Model for A Mobile Application to Predict Disease Based on 

Symptom Using Artificial Intelligence 

 

1.5.2 Design 

To start the phase of design, the wireframe of the prototype uses a specific platform or 

software such as Figma to give us a clear on what feature and how the design should contain 

in our mobile application that to predict disease based on symptom. Some of the features 
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such as a conversation between AI chatbot, disease prediction based on userôs symptoms, 

registration and login for the new users, verification of users and so on should contain in 

the prototype and needed to draft out as guidance for our real output on the prototype.  

1.5.3 Prototype 

In this phase, the prototype will be developed by using mostly Python programming 

language and the software might be Phycharm or other suitable software and platform such 

as Jupyter Notebook. Besides that, the knowledge of Artificial Intelligence will be applied 

to develop an AI chatbot for automatic response to disease prediction. Then it might use the 

Linux Oracle box method that installed Ubuntu to generate the output as a mobile 

application that can be available on our mobile phone and use it. The machine learning 

model will be trained and tested using a machine learning algorithm and the purpose to do 

so is to increase the accuracy of prediction on disease based on the userôs symptoms. Before 

this, the dataset will be undergoing data pre-processing to avoid missing values, duplicated 

data or other data issues. 

 

1.5.4 Evaluation 

For this phase, a form will be provided to get some suggestions and feedback from 

upcoming users to see which features can be considered or improved in the prototype. The 

form should be analyzed to see the probability of the human need for this kind of technology 

in their life. Then, the coming process which were development, test and maintain or release 

will be needed to undergo after the process of evaluation of users. 

 

1.5.4.1 Development 

In the development phase, once get the approval from the evaluation of users then 

the prototype will be developed to output as a mobile application. But in this phase, 

it was still testing on the mobile application in purpose to get more suggestions and 

feedback from the users.  
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1.5.4.2 Test 

After the development phase, the output should be tested by users involved in the 

evaluation in a certain period and get again the feedback or suggestions from them. 

The problems and feedback will be analyzed to give an improvement in the real 

output.  

 

1.5.4.3 Maintain or Release 

Continuing the test phase, the purpose of letting users test the output was to maintain 

or release the output as a mobile application in real life without errors occurring. In 

this phase, the mobile application will not be undergoing maintenance since it was 

just a short study or project which contained a limitation of time to complete. 

 

1.5.5 Review & Update 

In the last phase, the output will be always reviewed and updated after getting feedback 

from the users. This will always give the best experience to users on using the output 

without any errors occurring and avoid causing any difficulty to users like not functioning 

when using the application in emergency issues. It will continue to repeat the design phase 

and so on to another phase if needed. 
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1.6 Significance of Project 

There were many existing mobile applications similar to what this project proposed. But this project 

will only take some of the existing mobile application features as guidance and it will be a new 

output or mobile application at the end since it will be using Artificial Intelligence chatbot for the 

process of disease prediction. It might be an improvement on existing mobile applications too in 

the fact of the accuracy of disease prediction based on the symptom input by users. 
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1.7 Project Schedule 

Figure 1.3: Project Schedule To Develop A Mobile Application For Disease Prediction Based On Symptom Using Artificial 

Intelligence 

 

In Figure 1.3, we can see what task we should do in a certain specific period for this project. Besides that, it was important to let 

us have a clear schedule or planning so that we will not face delays in task completion. It will be better to complete the task as 

soon as possible to prevent especially of prototyping task delay as it took the most time to complete. The task for prototyping might 

be the difficult part to complete because we might not know if any difficulty issues will occur.   
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1.8 Expected Outcome 

A mobile application that can predict diseases based on symptoms using artificial intelligence 

knowledge will be developed throughout the project to let people easily detect or predict what 

disease is exhibited by them. The mobile application should contain the feature of a chatbot to start 

a conversation with the user and auto reply to the user. The system can provide disease prediction 

and disease details or precautions when the user requests and gives the relevant information such 

as disease type or symptom. 

 

In the end, the purpose of this project was to provide a platform to help humans to get a simple 

health check once they were not feeling well anywhere and anytime. They might not be nervous 

and had a mental preparation when facing any disease that infected and treatment. A good mentality 

might as a medicine to give a huge help in curing our sickness too. 
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2.0 Chapter 2 Literature Review 

2.1 Introduction  

Currently, there are many studies done on disease prediction based on symptoms using machine 

learning knowledge and the communication system was using a chatbot to start a conversation with 

the users. The literature review will be taken as a reference to work through this project. After the 

literature review has been done, the literature review will be used as a reference and a system for 

disease prediction based on symptoms will be proposed in this study. 

 

2.2 Literature Review 

2.2.1 Literature Review on Chatbot in Disease Prediction 

Besides that, there were numerous studies done related to predicting disease using a chatbot 

to have a conversation with the user which might be used by medical institutions. This 

project paper reviewed some of those studies done in research papers using the methods 

and results. The reviews are given below: 

Reviews: 

Shraddha A.S. et al. proposed a system to predict disease that contained a medical chatbot, 

and a medical chatbot was built to give guidance on their health problems. The disease was 

predicted through the system based on the symptoms provided by the users. The system 

also provided diet plans to users too according to the predicted disease. Besides that, the 

proposed system also contained the feature of providing a hospital nearby to the userôs 

location in case of the user had to take any related test from a doctor. Natural language 

processing (NLP) was used in the system since it was a field of AI that helps in designing 

a program to process and analyze natural language data. 

 

Bali M. et al. designed a system for patients to chat with a bot for health prediction. The 

chatbot system used a client-server technology and it was developed using the semantic UI 
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React library. While the framework of the system was using the HTML language. The 

chatbot communicates with a trained Natural Language Understanding engine at the 

backend and is connected to both generic health and advanced diabetes models and their 

outputs were saved in ñPickleò file format. Another key contribution to this research project 

was Ensemble learning. The most popular methods of combining the classifiers in ensemble 

learning are a mixture of experts, majority voting ensemble, boosting, bagging and stacking. 

The majority voting ensemble was a combiner method that can be used alongside stacking-

based ensemble learning. 

 

Swathi S. et al. developed a system to predict and analyze the disease according to the 

conversation between the chatbot and the user. The data in the dataset will be collected 

according to the request in the chatbot server while the trained data and test data are stored 

in the SQLite server which feeds based on the details of users. The Support Vector Machine 

was used in the system for disease prediction and identification. Programming platforms 

such as Jupyter and Pycharm which can apply Python programming language were used to 

build the system. 

 

Hussain H. et al. implemented a disease prediction system that contained a chatbot using 

the concepts of Natural Language Processing (NLP), Machine Learning and Optical 

Character Recognition (OCR). The chatbot acquired the patientôs information along with 

the symptoms and the disease was predicted based on the symptom provided. The two 

concepts of NLP were applied to the chatbot, those were tokenization and wordnet. Machine 

Learning was used to calculate the accuracy of the disease prediction. The OCR concept 

was used to convert the scanned image of a report to text. 

 

Amato F. et al. suggested a healthcare system for medical centers to use a chatbot for auto 

conversation with patients and easy handling of image processing on such a huge dataset. 

In the study, it built a chatbot module named HOLMes (Health On-Line Medical Suggestion) 
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on the medical system. The chatbot design provides information about itself or the medical 

center and also collects patient information to provide suitable prevention pathways and 

indications for different diseases. Machine learning and Natural Language Processing were 

also used in the chatbot design in improving it. 

 

Aswini D. tried to develop a question-answer system website for patients to input their 

disease symptoms and the answer will be got from any doctors. After that, the input will be 

undergoing an analysis process that involves the stemmer algorithm to help in removing the 

irrelevant words from the input and another is a word analyzer that will be used to find 

medical words from the database. Then a trustworthy calculation will be calculated. To get 

quick medical advice, the patient can access the chatbot that is built through Natural 

Language Understanding (NLU) and Natural Language Processing (NLP). 

Table 2.1: A Comparative Study Using Various of Medical Chatbot Techniques on Disease 

Prediction in L iterature Review 

Year Author  Purposed Technique Used 

2021 Shraddha A.S. 

et al. 

Suggested a system to predict 

disease that contained a medical 

chatbot that was built to give 

guidance on their health 

problems and avoid wasting 

time to get a doctor in a hospital 

or clinic. 

 

Natural Language Processing 

(NLP) 

2019 Bali M. et al. Developed a system that 

contains a medical chatbot for 

diabetes disease prediction 

using different machine 

learning algorithm techniques. 

Natural Language Understanding 

(NLU), Ensemble Learning 
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2019 Swathi S. et al. Focused on a system to predict 

and analyze the disease 

according to the conversation 

between chatbot and the user. 

 

SQLite server 

2020 Hussain H. et 

al. 

Designed a disease prediction 

system containing a medical 

chatbot and a few machine 

learning algorithms for 

performance evaluation. 

 

Natural Language Processing 

(NLP), Optical Character 

Recognition (Image Processing) 

2017 Amato F. et al. Built a HOLMeS chatbot 

module for healthcare purposes 

on different diseases and collect 

user details by using IBM APIs 

and machine learning 

algorithms. 

 

IBM Watson Conversations APIs, 

Natural Language Processing 

(NLP) 

2019 Aswini D. Designed a questioning-

answering system for healthcare 

to extract useful or relevant 

medical knowledge by using 

crowdsourcing techniques and 

further demonstrate to chatbot 

application. 

 

Natural Language Understanding 

(NLU), Natural Language 

Processing (NLP) - Stemming 
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2.2.2 Literature Review on Machine Learning Algorithm in Disease Prediction 

There were numerous studies done related to predicting disease using different machine 

learning techniques and algorithms which might be used by medical institutions. In this 

project paper had reviewed on some of those studies done in research papers using the 

techniques and accurate results used by them. The reviews are given below: 

Reviews: 

Phasinam K. et al. focused on the analysis of the performance evaluation of machine 

learning techniques in heart disease prediction and made a comparison of the accuracy and 

effectiveness of the machine learning model. In the prediction, machine learning techniques 

like Support Vector Machine (SVM), C4.5 classification, Iterative Dichotomiser 3 and 

Naïve Bayes algorithm had been used in his research. The framework of the prediction had 

an accuracy of 92% for SVM, 85% for C4.5, 78% for ID 3 and 70% for the Naïve Bayes 

algorithm.   

  

Rakshith DB. et al. proposed a system to predict liver disease by using the variables input 

by the users such as age, gender, total Bilirubin and so on. The machine learning algorithms 

were used to train the dataset given like Support Vector Machine (SVM), Artificial Neural 

Network (ANN), K-nearest Neighbor (KNN) and Naïve Baye algorithm. While the 

accuracy for the liver disease prediction was 100% for SVM, 99.9% for ANN, 70% for 

KNN and 55.56% for the Naïve Bayes algorithm. 

 

Krishnamoorthi R. et al. developed a diabetes prediction system and suggested future work 

to improve the prediction system by using machine learning techniques. There were a few 

machine learning algorithms used to determine the accuracy of prediction such as Logistic 

Regression, K-nearest neighbor (KNN), Support Vector Machine (SVM) and Random 

Forest. At the end of the project research, the author recommended using a logistic 
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regression algorithm and this was because the accuracy was 86% higher than other machine 

learning algorithms. 

 

Nadakinamani R.G. et al. provided an efficient and accurate cardiovascular disease 

prediction system using analysis of machine learning algorithms. In addition, the paper also 

recommended the most suitable machine learning algorithm for designing a high-level 

intelligent system for cardiovascular disease prediction. Machine learning algorithms such 

as Reduce Pruning Tree (REP), M5P Tree, Random Forest, Linear Regression, Naive Bayes, 

J48 and JRIP algorithm were used. The final result for accuracy was 88.44% for REP, 75.75% 

for Random Forest, 74.32% for Linear Regression, 100% for Naïve Bayes, 99.9% for J48 

and 99.9% for JRIP algorithm. 

 

Ifraz G.M. et al. tried to improve the accuracy of chronic kidney disease prediction by using 

the machine learning algorithm and suggested a web application that incorporates the 

machine learning algorithm and uses a larger dataset. The machine learning algorithm 

Decision Tree, K-nearest Neighbor (KNN) and Logistic Regression were used and the 

accuracy of each of the algorithm perspectives were 96%, 71% and 97%. 

 

Shang Q. et al. compared the use of different machine learning models used on Alzheimerôs 

Disease (AD) prediction and the paper stated early AD was predicted by hippocampal 

subregion volume changes. To predict the AD, Support Vector Machine (SVM), Decision 

Tree and Random Forest machine learning models were used in this research. While the 

accuracy for SVM was 82.58%, Decision Tree was 78.25% and Random Forest was 95.68%. 

These results indicated that the Random Forest model showed a high predictive 

performance in predicting the risk of transformation from e-MCI to l-MCI among different 

machine learning methods. 
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Khan M.M. et al. focused on the topic of breast cancer prediction by using machine learning 

techniques and the machine learning method might be able assist to predict in the early 

stage of breast cancer. Random Forest, Decision Tree, K-nearest Neighbor (KNN) and 

Logistic Regression were the machine learning techniques used in the prediction while the 

accuracy was 95.61% for Random Forest, 94.73% for Decision Tree, 90.35% for KNN and 

98.6% for Logistic Regression. 

 

Sultana J. et al. suggested a Covid-19 virus or disease predicting system by using machine 

learning to detect the pattern in previously recorded training data although the Covid-19 

epidemic emergency would reveal some of the significant Artificial Intelligent shortage. A 

few machine learning algorithms such as Linear Regression, Artificial Neural Networks 

(ANN) called Multi-Layer Protection (MLP) and Vector Autoregression (VAR) are used 

for the prediction. The best performance given was using the MLP model as it gave 75% of 

accuracy. 

 

Haq A.UI. et al. proposed a heart disease prediction system by using different machine 

learning algorithms and different of features selection algorithms such as Feature Selection 

(FS), Relief Feature Selection (Relief), Minimal-Redundancy-Maximal-Relevance Feature 

Selection (mRMR) and Least Absolute Shrinkage and Selection Operator algorithm 

(LASSO). The machine learning algorithms used in this paper were Logistic Regression, 

Support Vector Machine (SVM), Naïve Bayes algorithm, Artificial Neural Network (ANN), 

Decision Tree, K-nearest Neighbor (KNN) and Random Forest. From the analysis result, 

Logistic Regression with 89% and SVM with 88% accuracy were the best machine learning 

algorithm for heart disease prediction. 

 

Ma H. et al. used 11 machine learning algorithms, Logistic Regression, Support Vector 

Machine (SVM), K-nearest Neighbor (KNN), Naïve Bayes, Bayesian Network, C4.5, 

AdaBoost, Bagging, Random Forest, Hidden Naïve Bayes (HNB), Averaged One-
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Dependence Estimator (AODE) to analyze the fatty liver disease prediction and for the best 

and highest accuracy was Logistic Regression algorithm, 83.41%. But the author 

recommended using BN since it was the best performance which was superior to the widely 

used Logistic Regression model. Another reason came in the real studies the linear 

assumption could not always be satisfied when an ordinary logistic regression was used to 

explore the real data. 

 

Dhahri H. et al. proposed a suitable machine learning model with the best accuracy in 

machine learning algorithm and used the combination of Genetic Programming (GP) 

algorithm on breast cancer prediction. The machine learning algorithms such as Support 

Vector Machine (SVM), K-nearest Neighbor (KNN), Decision Tree, Gradient Boosting 

Classifier, Random Forest, Logistic Regression, AdaBoost, Gaussian Naïve Bayes and 

Linear Discriminant Analysis were used in this research project. According to the 

combination with GP. The Gradient Boosting Classifier was chosen to be the most suitable 

machine learning algorithm as it had a result of 98.24% accuracy. 

 

Prakash K.B. et al. tried on the prediction of the Covid-19 virus among the people since the 

current was still a pandemic. It used two types of datasets which were Covid-19-India and 

Covid-19-Data. The prediction was done by using the machine learning algorithms like 

Support Vector Machine (SVM), K-nearest Neighbor (KNN) with Neighborhood 

Component Analysis (NCA), Decision Tree, Gaussian Naïve Bayes, Multilinear Regression, 

Logistic Regression, Random Forest and XGBoost. From the final result, the best accuracy 

among the machine learning algorithm state was 96.7% from Support Vector Machine, 

Decision Tree and Random Forest classifier. 

Table 2.2: A Comparative Study Using Various of Machine Learning Algorithm on Disease 

Prediction in L iterature Review 

Year Author  Purpose Techniques Used Accuracy 
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2022 Phasinam K. et 

al. 

Proposed a framework for 

a heart disease prediction 

system in his paper where 

he used machine learning 

algorithms. 

Support Vector 

Machine (SVM), 

C4.5 classification, 

Iterative 

Dichotomiser 3 (ID3), 

Naïve Bayes 

 

SVM = 92% 

C4.5 = 85% 

ID3 = 78% 

Naïve Bayes = 

70% 

2021 Rakshith DB. 

et al. 

Build a system for liver 

disease prediction based 

on userôs attributes such 

as gender, age, total 

Bilirubin and so on by 

using machine learning 

algorithms and neural 

networks. 

 

Support Vector 

Machine (SVM), 

Artificial Neural 

Network (ANN), K-

nearest Neighbor 

(KNN), Naïve Bayes  

 

SVM = 100% 

ANN = 99.9% 

KNN = 70% 

Naïve Bayes = 

55.56% 

2022 Krishnamoorthi 

R. et al. 

Recommended a diabetes 

disease prediction and 

detection system or 

framework by using 

machine learning 

algorithms. 

Logistic Regression, 

K-nearest neighbor 

(KNN), Support 

Vector Machine 

(SVM), Random 

Forest 

 

86% 

2022 Nadakinamani 

R.G. et al. 

Developed a more 

accurate and efficient 

cardiovascular disease 

prediction system using 

machine learning 

techniques or algorithms. 

Reduce Pruning Tree 

(REP), M5P Tree, 

Random Forest, 

Linear Regression, 

Naive Bayes, J48, and 

JRIP 

REP = 88.44% 

M5P = 75.75% 

Random Forest 

= 99.81% 
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Linear 

Regression = 

74.32% 

Naïve Bayes = 

100% 

J48 = 99.9% 

JRIP = 99.9% 

 

2021 Ifraz G.M. et 

al. 

Performed a comparative 

analysis of the prediction 

of chronic kidney disease 

using machine learning 

methods or algorithms. 

Decision Tree, K-

nearest Neighbor 

(KNN), Logistic 

Regression 

Decision Tree = 

96% 

KNN = 71% 

Logistic 

Regression = 

97% 

 

2022 Shang Q. et al. Designed a model to 

predict Alzheimerôs 

disease using machine 

learning algorithms to 

improve its accuracy. 

Support Vector 

Machine (SVM), 

Decision Tree, 

Random Forest 

SVM = 82.58% 

Decision Tree = 

78.25% 

Random Forest 

= 95.68% 

 

2022 Khan M.M. et 

al. 

Created a model to help 

medical technicians in the 

identification or 

prediction of breast 

cancer early by using 

machine learning 

algorithms. 

Random Forest, 

Decision Tree, K-

nearest Neighbor 

(KNN), Logistic 

Regression 

Random Forest 

= 95.61% 

Decision Tree = 

94.73% 

KNN = 90.35 

Logistic 

Regression = 

98.6% 
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2022 Sultana J. et al. Developed a Covid-19 

disease prediction system 

using different machine 

learning models and 

selecting the most 

relevant features. 

 

Linear Regression, 

Artificial Neural 

Network (ANN) = 

Multi -Layer 

Protection (MLP), 

Vector 

Autoregression 

(VAR) 

 

MLP = 75% 

2018 Haq A.UI. et 

al. 

Proposed a hybrid 

intelligent machine 

learning based on the 

prediction system for the 

diagnosis of heart disease. 

 

Logistic Regression, 

Support Vector 

Machine (SVM), 

Naïve Bayes, 

Artificial Neural 

Network (ANN), 

Decision Tree, K-

nearest Neighbor 

(KNN), Random 

Forest 

 

Logistic 

Regression = 

89% 

SVM = 88% 

2018 Ma H. et al. Provided a system and 

framework which 

contained building and 

prediction phase to 

predict the fatty liver 

Logistic Regression, 

Support Vector 

Machine (SVM), K-

nearest Neighbor 

(KNN), Naïve Bayes, 

Bayesian Network, 

Logistic 

Regression = 

83.41% 

BN = 82.92% 
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disease using the machine 

learning algorithms 

C4.5, AdaBoost, 

Bagging, Random 

Forest, Hidden Naïve 

Bayes (HNB), 

Averaged One-

Dependence 

Estimator (AODE) 

 

2019 Dhahri H. et al. Designed an effective 

machine learning model 

including the stages of 

preprocessing, feature 

selection, and 

classification processes 

for breast cancer 

prediction using machine 

learning algorithm. 

Support Vector 

Machine (SVM), K-

nearest Neighbor 

(KNN), Decision 

Tree, Gradient 

Boosting Classifier, 

Random Forest, 

Logistic Regression, 

AdaBoost, Gaussian 

Naïve Bayes, Linear 

Discriminant Analysis 

 

98.24% 

2020 Prakash K.B. et 

al. 

Focused on how to 

prevent the Covid-19 

virus from continuing to 

spread among people by 

using automatically detect 

of the virus and building 

the Covid-19 prediction 

using machine learning. 

 

Support Vector 

Machine (SVM), K-

nearest Neighbor 

(KNN) + 

Neighborhood 

Component Analysis 

(NCA), Decision 

Tree, Gaussian Naïve 

Bayes, Multilinear 

96.7% 
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Regression, Logistic 

Regression, Random 

Forest, XGBoost 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1: Existing Flowchart of Disease Prediction System (Hussain H. et al., 2020). 
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Figure 2.2: Existing Working Model of Chatbot on Disease Prediction (Shraddha A.S. et al., 

2021). 

 

2.2.3 Similarity Mobile Application for Disease Prediction That Existed 

There were a few similar mobile applications found and existed on the Google Play Store 

platform. Similar mobile applications were below: 

1. Telehealth Online by Healthtap 

2. Ada ï check your health 

3. WebMD: Symptom Checker 

4. Symptomate ï Symptom Checker 

5. Your Doctors ï Online Doctor 

6. Doctor at Home: Home Remedies 

7. VisualDx 

8. Diagnose 

9. usSymptom Checker 

 

Table 2.3: Comparison First Three Existed Similar Mobile Application with  Upcoming 

Prototype 

 Telehealth Online 

by Healthtap 

Ada ï check your 

health 

 

WebMD: 

Symptom Checker 

 

Upcoming 

Prototype 

 

Free Of 

Charge 

Some features 

(Ask Doctor 

Anonymously) 

 

Yes Yes Yes 

Location Specific 

 

Any Any Any 
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Appointment Yes No No, but can find a 

doctor nearby 

No 

Way to 

predict 

Chat with 

doctor/Search 

Information 

Create a profile to 

start symptom 

assessment/check 

symptoms/Search 

Information 

 

Input detail of 

symptom/Search 

for 

doctor/Search 

information 

Automatic 

conversation 

with AI chatbot 

and input 

symptoms for 

further process 

Record Treatment Symptom 

assessment 

 

Health condition Prediction 

History 

Pandemic 

updated 

news 

 

Yes No Yes No 

Customer 

services 

 

Yes No No Yes 

Type of 

disease 

Any (Ask the 

doctor to get the 

answer) 

Any (Search for 

information) 

Any (Symptom 

Checker) 

Any include 

Covid-19 

(Symptom 

Checker) 

 

Medical 

Team 

 

No Yes Yes No 

Pharmacy No No  Yes No 
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Chatbot Chat with the 

doctor making an 

appointment 

No No Chatbot 

 

2.3 Proposed System 

2.3.1 Dataset Preprocessing 

Before starting to use the data, the preprocessing of data is necessary for efficient 

representation of data and machine learning classifier which should be categorized into 

trained and tested data. The ratio of trained and tested data might be 85:15 of percentage.  

Data preprocessing or cleaning process techniques such as removing missing values, 

standard scalar, and MinMax Scalar have been applied to the dataset for effective use in the 

different classifiers and to avoid redundancy. The standard scalar ensures that every feature 

has a mean of 0 and a variance of 1, bringing all features to the same coefficient. Similarly, 

MinMax Scalar shifts the data such that all features are between 0 and 1 (Haq A.UI., 2018). 

The missing values of the data feature row in the dataset are just deleted. These data 

preprocessing techniques stated will be used in this project to complete the disease 

prediction system. In this study, a few datasets will be used like dataset of disease symptoms, 

dataset of disease descriptions, dataset of disease precautions and dataset of severity weight 

for each symptom. 

2.3.2 Data Visualization 

Data visualization is a field that undergoes the process of data analysis that deals with visual 

representation of data. It graphically plots and shows the data and is an effective way to 

communicate inferences from the data provided. Therefore, different graphical methods 

will be needed and used to analyze the result and the data to have a clear understanding. 

The graphical type might be in a chart, bar, heat map, correlation matrix and so on. 

 

 



30 
 

2.3.3 Natural Language Processing (NLP) 

Natural Language Processing (NLP) was functioning as a process to combine the 

computational linguistics-rule-based modeling of human language with statistical, machine 

learning and deep learning. It enables computers to process human language in the form of 

unstructured data or structured data and to easily recognize the real meaning of those 

contexts. The chatbot in the system will use the concepts of tokenization which consist of 

stemming and lemmatization process to complete the disease prediction based on the input 

of the user. 

 

2.3.4 Tools and Framework 

The tools used to design the system of this disease prediction based on symptoms were 

PyCharm and Jupyter which can be applied to the Python programming language. Using 

the Python programming language, there were many interesting features that will be able to 

design like conversations between chatbots, disease prediction based on different machine 

learning algorithms and so on. For the diagram or flowchart of the system or framework, a 

visual paradigm platform will be used to generate. While for the tools to design the 

wireframe of the prototype, it will use Figma software as it contained many features and is 

sharable when needed. 

 

2.3.5 Machine Learning Algorithm  

The machine learning algorithm will be used to evaluate the disease prediction process and 

the best machine learning algorithm after the process of accuracy evaluation will be chosen 

within the proposed machine learning algorithm for the final result. The machine learning 

algorithm will be proposed as below: 

K-nearest neighbors (KNN) 
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It was a type of supervised machine learning algorithm. It assumes the similarity 

between the new data and the categorized or existing data and considers the new 

data into the category that is most like the available categories. We can calculate the 

Euclidean distance between the two data points, which was the new data point and 

available data point in different categories and see which was the nearest distance. 

Then, assigns the new data point to which the majority of K data points belong in 

different categories.  

Naïve Bayes 

It was a type of supervised machine learning algorithm for classification problems 

and is based on Bayesô probability theorem. It was mainly used in text classification 

that includes a high-dimensional training dataset. Bayesô theorem was commonly 

used to determine the probability of a hypothesis with prior knowledge and the 

following formula: 

ὖὃȿὄ
"!

 (Keniya R., 2020) 

Were, 

P(A|B) is the probability of hypothesis A given the data B. This is called the 

Posterior probability. P(B|A) is the probability of data B given that the hypothesis 

A was true. This is called Likelihood probability. P(A) is the probability of 

hypothesis A being true (regardless of the data). While this is called the Prior 

probability. Lastly, P(B) is the probability of the data (regardless of the hypothesis) 

and this probability was Marginal probability. Naïve Bayes was a theory for 

machine learning models but only the Gaussian Naïve Bayes model will only able 

to be trained in PyCharm or Jupyter Notebook. 
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Gaussian Naïve Bayes 

This machine learning algorithm follows the same procedure as Naïve Bayes. But 

for Naïve Bayes we need a categorical dataset and for Gaussian Naïve Bayes 

(Normal Distribution) we need a dataset that has all the continuous features using 

probability. Our dataset consisted of continuous features of symptoms. Therefore, it 

was mandatory to use this model. The accuracy using this model was not a very high 

value. 

Decision Tree 

The decision tree algorithm was the most common supervised machine learning 

used in the prediction process. It consisted of regression and classification features. 

In the decision tree, it used a method like a tree diagram to classify the data. It 

contains Decision Node and Leaf Node in the tree diagram format. Decision Nodes 

are used to make any decision and have multiple branches, while Leaf Nodes are 

the output of those decisions and do not contain any further branches. The decision 

tree algorithm compares the values of the root attribute with the real dataset attribute 

and follows the branch to jump to another node. For the next node, the algorithm 

again compares the attribute value with the other sub-nodes and moves further. It 

continues the process until it reaches the leaf node of the tree. To select the best 

attribute for the root nodes and sub-nodes, we can use a technique which is called 

Attribute Selection Measure (ASM). There were two types of ASM which were 

Information Gain and the Gini Index.  

 

Support Vector Machine 

Support Vector Machine was a supervised machine learning model that was used to 

predict classes for new examples. It assigns new data points to one of the classes. 

The purpose of the SVM algorithm is to create the best line or decision boundary 

that can segregate n-dimensional space into classes so that we can easily put the new 
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data point in the correct category in the future. This best decision boundary was 

called a hyperplane. Hyperplanes can have multiple lines or decision boundaries to 

classify the classes in n-dimensional space. But to avoid the low accuracy result, we 

need to find out the best decision boundary that helps to classify the data points.  

 

Random Forest 

Random Forest was a tree-based type of machine learning algorithm that leveraged 

the power of multiple decision trees for making the final decision. The average of 

the subset from each tree will be taken as the final result to increase the accuracy of 

prediction. It takes a majority vote prediction from all the trees and finally predicts 

the output rather than relying on one decision tree (Krishnamoorthi R., 2022).  

 

 2.3.6 Validation Method of Machine Learning Algorithm  

To validate the machine learning algorithm or classifier, the method of K-fold 

Cross-validation was used in this project. The dataset is divided into k equal sizes 

of parts by K-fold Cross-validation, in which k-1 groups are used to train the 

machine learning algorithm or classifier and the remaining part will be used for 

checking the output performance in each step. This process is repeated k times and 

the classifier performance will compute based on the k results. The average of all 

performance metrics will be computed too at the end. 

 

 2.3.7 Performance Evaluation Metrics 

  Confusion Matrix 

The confusion matrix will be used in this project to describe the performance of the 

classification system by going through the actual value and predicted value. From 

the MinMax Scalar of data preprocessing, we can see that 1 show that positive case 
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means of disease while 0 was the opposite showing that a negative case means of 

health. 

 Predicted Value 

Actual Value True Positive (TP) False Negative (FN) 

False Positive (FP) True Negative (TN) 

Table 2.4: Confusion Matrix  

 

Classification accuracy  

It shows the overall performance of the classification and the calculation as below: 

Accuracy =  ρππϷ  

 

Classification Error 

 It shows the overall incorrect classification and the calculation as below: 

Error = ρππϷ (Haq A.UI. et al., 2018) 

  

Hence, it came out that the overall performance of different classifications was 

calculated using the difference between accuracy and error. 

 

Another way to evaluate the performance of the classification model was to 

calculate the precision, recall, F1-score, sensitivity, specificity and Receiver 

Optimistic Curve (ROC).  

 

Precision 



35 
 

Precision helps to measure the true values correctly predicted from the total 

predicted values in the actual class. The formula or equation of precision is as below: 

Precision =  

 

Recall 

While in recall, it helps to measure the rate of positive values that are correctly 

classified. The equation of recall as below: 

Recall =  

 

F1-score 

In the end, F-Measure also called F1-score is the harmonic mean between recall 

and precision will be calculated. The equation of the F1-score is as below: 

F1-score = ς
 

 (Pathan M.S. et al., 2022) 
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2.4 Summary 

As a conclusion from the literature review and the proposed system, there will be a few different 

types of datasets and machine learning algorithms used for the disease prediction system. While 

for the chatbot features, it will be going to use Python programming language to generate and also 

the Natural Language Processing (NLP) concept to process the conversation. The machine learning 

algorithms that will be used in this study were K-nearest Neighbor (KNN), Naïve Bayes, Gaussian 

Naïve Bayes, Decision Tree, Support Vector Machine (SVM) and Random Forest. The accuracy 

was calculated for each of the algorithms for performance evaluation. The evaluation metrics such 

as precision, recall and F1-score are also used to evaluate the performance for each of the 

algorithms.  
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Chapter 3 Requirement Analysis And Design 

3.1 Introduction 

In the part of requirement analysis and design of software development, there was a specification 

called Software Requirement Specification (SRS). It was a starting point of the software 

development activity and a document that describes what the software will do including how the 

study will be expected to perform from result. SRS also included the details that gave a clear 

understanding of the purpose, scope and an overview of the system.  

The SRS provides the following functions: 

¶ Designing and developing the application system 

¶ Evaluating the product in all subsequent phases of the lifecycle 

¶ Determining the success of the project (Deekshita S. et al., 2018) 

Therefore, there will be a requirements analysis process going to be done according to the prototype 

methodology in detail. These details or analysis might be performed using the variance of diagrams 

such as a flow chart of the disease prediction system, class diagram, uses-case and so on.  
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3.2 Functional Requirements 

Functional requirements can be defined as a product with prototype features or functions that 

developers must implement to enable users to accomplish their task or their needs. These 

requirements help to perform what the system must do, and it will be a bad quality prototype if the 

system does not meet these functional requirements. The concept of functional requirements can 

be easily analyzed through the input or output features. This is because functional requirements can 

specify what the system must do in response to different inputs and what must output. Functional 

requirements might also help in data control too to see clearly how the data worked through the 

system. 

 3.2.1 Features/functions 

 Following where the features should be contained in the proposed system of this study: 

a. Conversation between chatbot and user. 

b.  Provide disease description and treatment way. 

c. Predict the disease based on usersô symptoms. 

d. Compare the symptoms with datasets. 

e. Identify the type of disease and provide accuracy according to results. 

f. Record and view prediction process history. 

 

3.3 Non-Functional Requirements 

Non-functional requirements were different from functional requirements and defined as the 

requirements that are used to describe how the system works. In other words, non-functional 

requirements help in the identification of ñconstraintsò, ñquality attributesò or ñnon-behavioral 

requirementsò. The suggestion for the application of functional requirements was point by point in 

the framework plan but the suggestion for actualizing the non-functional requirements was also 

needed and depicted in the framework of this project. This might help to determine the quality of 

the system with these specific constraints stated in this study. There were some attributes as below: 
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 3.3.1 Security  

The data stored in the database will need to be secure to protect every userôs privacy. In the 

output for the prototype, the users will be entitled to access the system once they underwent 

the verification process on matched username or email and password. The prediction history 

must not be accessed by any other user as it was private to everyone, and this is considered 

everyoneôs medical record. Therefore, each of the users is only entitled to his privacy of 

prediction data. 

 

 3.3.2 Maintainability 

In the case of maintenance, the process of evaluation or collecting feedback will be taken 

from every user on the system after the testing phase. The system will be updated and 

improved in a certain short period before the real launch of the system into mobile 

application. The purpose of doing so was to avoid major issues occurring and reduce errors 

in the system. This helps to give a better user experience when using the system. There will 

be a customer service segment in the system to let users easily send their suggestions or 

feedback after experience on the system. 

 

3.3.3 Scalability  

To fulfill the scalability, the huge amount of data in the system might be able to be supported 

and load every huge amount of data in a short period. This helps to give the best 

performance of the system. One of the ways to improve the workload of the system was by 

adding hardware or software resources like CPU and RAM.  

 

3.3.4 Portability 

Portability can be defined as the system being able to reuse the existing code rather than 

creating a new code when transferring the system from one environment to another 
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environment. While this project system was implemented using Python programming 

language, which is known to be an independent platform. Therefore, the system might be 

able to run on any operating system such as Windows 10 and Windows 11. Besides that, 

the system should be compatible with mobile phones too. 

 

3.3.5 Usability 

To let the users have a simple and easy prediction of disease based on their symptoms, the 

user can just simply start a conversation with the chatbot feature in the system by inputting 

any details needed. Any help or information needed can be easily gotten from the 

conversation with the chatbot such as the disease description, customer service contact way 

and so on.  

 

3.4 Hardware Requirements 

Processor   : Intel or higher level 

RAM    : 8GB 

Space On Disk  : Minimum 100GB 

Device    : Any device that has internet access 

 

3.5 Software Requirements 

Operating System  : Windows 10 or above 

Network   : Wi-Fi Internet or Cellular Internet 

Programming Language : Python 

IDE    : Jupyter 

Visual Paradigm/Lucid Chart : To draw the flow chart and diagram. 
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Figma    : Design the wireframe of each feature. 

Google Chrome  : A medium to find references to do system testing and run the app. 

Tools    : Linux, Microsoft Excel 
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3.6 Design Diagram 

 3.6.1 System Architecture on Disease Prediction Using Machine Learning Model 

A system architecture can be defined as a blueprint for a system, and it provides a draft or 

an abstraction to manage the complexity of the system. Besides that, it also helps to 

coordinate each of the mechanisms among the components and the connection of each 

mechanism. The system architecture design of the machine learning model is shown below: 

 

Figure 3.1: System Architecture on Disease Prediction Using Machine Learning Model 



43 
 

 3.6.2 System Architecture on Chatbot Model Using Natural Language Processing 

Another system architecture that will be designed to complete the system was for the 

chatbot which will help start the conversation by responding automatically based on the 

input of the users. 

 

Figure 3.2: System Architecture on Chatbot Model Using Natural Language Processing 

Research has lately led to the development of new Natural Language Processing (NLP) 

tools that integrate symbolic Artificial Intelligence (AI). According to AI scientists, low-

level statistical learning and high-level symbolic reasoning work best together. They will 

significantly advance natural language understanding by working together. Humans can 

then use the symbolic explanation to comprehend the reasoning of the AI model and to 

enhance human-machine interactions. In the Neural to Symbolic NLP system architecture 

diagram, the future of NLP is componentized into the Natural Language Processor which 

has the dedicated responsibility of parsing the text accurately and flexibly with deep neural 

networks (Cheung B., 2020). 



44 
 

3.6.3 Use Case Diagram 

Use case diagrams should always be simple and easy to understand. It helps to summarize 

the relationships between the use cases, actors and systems and does not need to show which 

steps will be performed according to order to achieve the goals of each use case. The use 

case diagram of this study was as below: 

 

Figure 3.3: Use Case Diagram on A Mobile Application To Predict Disease Based On Symptom 

Using Artificial Intelligence 
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3.6.3.1 Use Case Description Table 

Use Case ID 

Use Case Name 

U1 

Chat Conversation 

Use Case Overview To start a conversation with AI Chatbot. 

Actor User, Chatbot, Dataset, Database 

Precondition Database available 

Trigger Input text 

Steps 1. Access to the system. 

2. Navigate to the chatbot page. 

3. Enter the text such as disease type or greeting and any other 

text. 

4. Click on send button. 

Post Conditions Disease type 

1. Search for the disease through the dataset. 

2. Messages with disease detail and precaution are sent back to the 

user. 

Greetings and any other text 

1. Default or customer service message is sent back to the user. 

Exception Flow 1. If the disease does not exist, then the ñDisease does not exist 

and reenter diseaseò message is displayed. 

2. If the text is no relevant to prediction, then the ñPlease enter 

symptom or disease onlyò message is displayed. 

Table 3.1 Use Case Description for  Chat Conversation 

 

Use Case ID 

Use Case Name 

U2 

Registration And Login 

Use Case Overview To register for the application and provide the login username and 

password for access purposes to the system. 



46 
 

Actor User, Chatbot, Database 

Precondition Database available 

Trigger Select the register link or login button 

Steps Register 

1. Click on the register link. 

2. Enter user details. 

3. Click on the register button. 

Login 

1. Enter username and password. 

5. Click on the login button. 

Post Conditions Register 

1. Personal details are stored in the user database. 

2. New users are created. 

3. Messages with new users have been created and are sent back to 

the user. 

Login 

1. User logged into the system. 

Exception Flow 1. If the username and password do not match, then the ñReenter 

the username and passwordò message is displayed. 

Table 3.2 Use Case Description for  Registration and Login 

 

Use Case ID 

Use Case Name 

U3 

Input the symptom 

Use Case Overview To undergo the process of disease prediction. 

Actor User, Chatbot, Dataset, Database, Model 

Precondition Database available 

Trigger Input text 

Steps 1. Access to the system. 
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2. Navigate to chatbot page. 

3. Enter the text. 

4. Click on send button. 

Post Conditions 1. Symptom validated with dataset and classified using machine 

learning algorithms. 

2. Each of the classification results underwent performance 

evaluations. 

3. Message prediction in progress is sent back to the user. 

Exception Flow 1. If the symptom is no validate, then the ñSymptom fail to 

validate and reenter symptomò message is displayed. 

Table 3.3 Use Case Description for  Input Symptom 

 

Use Case ID 

Use Case Name 

U4 

View prediction result 

Use Case Overview To get and see the result of the disease prediction. 

Actor User, Chatbot, Database 

Precondition Database available 

Trigger Input text 

Steps 1. Access to the system. 

2. Navigate to chatbot page. 

3. Enter the text. 

4. Click on send button. 

Post Conditions 1. The prediction result and evaluation performance result are 

stored in the result database. 

2. Message with disease result and the best evaluation performance 

result are sent back to the user. 

Exception Flow 1. If the symptom is no validate, then the ñSymptom fail to 

validate and reenter symptomò message displayed. 

Table 3.4 Use Case Description for  View Prediction Result 
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Use Case ID 

Use Case Name 

U5 

View prediction history 

Use Case Overview To view the previous prediction history. 

Actor User, Database 

Precondition Database available 

Trigger Navigate history page 

Steps 1. Access to the system. 

2. Navigate to the history page. 

Post Conditions 1. History data retrieved from the result database. 

2. Result data is sent back to the history page for viewing. 

Exception Flow 1. If no prediction is done, then the ñPlease go for your disease 

prediction firstò message is displayed. 

Table 3.5 Use Case Description for  View Prediction History 

 

Use Case ID 

Use Case Name 

U6 

View Profile Details 

Use Case Overview To view the user details and edit or update the user details. 

Actor User, Database 

Precondition Database available 

Trigger Navigate the profile page or select the edit button 

Steps 1. Access to the system. 

2. Navigate to the profile page. 

3. Click on the edit button. 

Post Conditions 1. Retrieved the user data from the user database. 

2. New user details are stored in the user database. 

3. New user data is sent back to the profile page for viewing. 

Exception Flow 1. If the user details are blank, then the ñPlease fill in the details 

before savingò message is displayed. 

Table 3.6 Use Case Description for  View Profile Details 
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 3.6.4 Class Diagram 

The class diagram helps in describing all the attributes and operations of a specific class 

and the connection of every class on the system. It also shows a collection of classes, 

associations, constraints and so on. That is why a class diagram is also known as a structural 

diagram. The class diagram for disease prediction is as below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4: Class Diagram on A Mobile Application To Predict Disease Based On Symptom 

Using Artificial Intelligence 
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3.6.5 Sequence Diagram 

The sequence diagram is defined as an interaction diagram that shows the detail of how 

each of the operations in the system is carried out. It helps to capture the interaction between 

different objects in the context of a process. A sequence diagram, mostly focused on the 

order of interactive visually by using the vertical axis of the diagram to represent what 

message should be done and when to be done. The sequence diagram had been designed as 

below: 

 

 

 

Figure 3.5: Sequence Diagram for User Registration And Login Process 
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Figure 3.6: Sequence Diagram for Disease Prediction Process 

 

Figure 3.7: Sequence Diagram for Requesting Disease Details Process 
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Figure 3.8: Sequence Diagram for History Viewing Process 

 

 

 

Figure 3.9: Sequence Diagram for Profile Edit Or Update Process 
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Figure 3.10: Sequence Diagram for Requesting Customer Service Contact Process 
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 3.6.6 Wireframe 

   Register and Login          Registration Form           Home/Main Page            Customer Service 

          History                            Profile                        Profile Edit                         Setting 

Figure 3.11: Wireframe On A Mobile Application to Predict Disease Based On Symptom Using 

Artificial Intelligence (Link: https://www.figma.com/file/SorKmiK6d3M9Txi5gp6HPO/Mobile-Application-For-Disease-

Prediction-Based-On-Symptom?node-id=0%3A1&t=kvtZtQQnNLQu8Q7y-1 ) 

https://www.figma.com/file/SorKmiK6d3M9Txi5gp6HPO/Mobile-Application-For-Disease-Prediction-Based-On-Symptom?node-id=0%3A1&t=kvtZtQQnNLQu8Q7y-1
https://www.figma.com/file/SorKmiK6d3M9Txi5gp6HPO/Mobile-Application-For-Disease-Prediction-Based-On-Symptom?node-id=0%3A1&t=kvtZtQQnNLQu8Q7y-1
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3.7 Summary 

In summary, the phase of requirement analysis and design gave a simple and easily  understandable 

structure of the system on a mobile application for disease prediction using artificial intelligence. 

All the diagram is designed to give a reference and guidance to complete this study or achieve the 

goals without any issues occurring. Through the diagram, there were a few features such as chat 

conversation, disease prediction, requesting disease detail and precaution, history viewing and 

profile update or edit should contain in the system. This may help the user to get the best experience 

when using this application.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



56 
 

4.0 Chapter 4 Implementation and Testing 

4.1 Introduction 

In this chapter, it comes to the implementation and testing phase which was the most important part 

to get an output and result from this project or study. Implementation can be considered as how 

was the process and plan for completing the system. There were a few benefits of implementation 

and testing such as it can help to improve certain interfaces or prototypes so that developers can 

understand the system easily, providing a better quality of output or user experience to users and 

so on. 

4.2 Implementation Process 

 4.2.1 PyCharm Library Install  

To start the implementation phase, the PyCharm software was used to develop the disease 

prediction system using Artificial Intelligence by using Python programming language and 

the version was Python 3. The below figure shows what Python packages or libraries such 

as kivy, scikit-learn, sqlite3, pandas and so on should install or import to ensure the system 

operates correctly: 

Figure 4.1: Library Import In Main Python File 
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Figure 4.2: Library Import In Machine Python File 

 

 

 

 

 

 

Figure 4.3: Library Import In Training Python File 

Figure 4.4: Library Import In Model Python File 
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Figure 4.5: Library Import In Machine Learning Model FastAPI Python File 

 

 

 

Figure 4.6: Library Import In ChatBot Model FastAPI Python File  

From Figure 4.1, kivy was a package of Python used to develop a framework of mobile 

application interface and the layout, label, button, popup, screen manager and so on were 

imported from the kivy package. The screen manager from the kivy package helps to switch 

the different pages which were in different kv files of the prototype. The kivy package also 

was important in helping the system to get the results of prediction from the fastapi website 

using the kivy urlrequest feature. Next was the scikit-learn package from Figures 4.2 and 

4.5 help to train the machine learning model which helps to apply the machine learning 

algorithm for the disease prediction process. To deploy the machine learning algorithms in 

android mobile phones, it was easier to use the fastapi and uvicorn packages to load the 

machine learning and chatbot model using the website. Besides that, the nltk package which 

was used for Natural Language Processing from Figure 4.3, 4.4 and 4.6 was also installed 

to complete the disease prediction process since the AI Chatbot feature was proposed in the 

system. Sqlite3 package was installed too to provide the database to the system to store and 

retrieve the data which is needed in the system. The other packages were pandas which 

helps to read and write the csv file which was about the database used, numpy package 

which helps to provide support for large, multi-dimensional arrays and matrices, tensorflow 
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with keras package which can provide a suitable framework for building and training 

different or various type of machine learning and neural network model and pickle package 

which help to convert an object into a byte-stream that can be stored in a file or a database. 

There were still minor packages that needed to be installed for the development of the 

system without any errors occurring. 
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4.2.2 Dataset Used 

There were a few datasets used to develop the machine learning model for disease 

prediction based on the symptoms and loaded into this system. The dataset was in a csv file 

named dataset which contains the disease with respective symptoms, symptoms description, 

symptoms precaution and symptoms severity. 

Figure 4.7: Dataset (Disease With Symptoms) 

 

Figure 4.8: Dataset Symptom Description (Description Of Diseases) 
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Figure 4.9: Dataset Symptom Precaution (Precaution Of Diseases) 

 

Figure 4.10: Dataset Symptom Severity (Severity Of Symptoms) 
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Link  Dataset Name File Name Size of Data 

https://www.kaggle.com/

datasets/itachi9604/disea

se-symptom-description-

dataset 

Diseases and 

Symptoms 

dataset.csv Row: 4921  

Column: 18 

File size: 1339 

kb 

Diseases Description Symptom_Description.csv Row: 42 

Column: 2 

File size: 11kb 

Diseases Precaution Symptom_Precaution.csv  Row: 42 

Column: 5 

File size: 4 kb 

Symptoms Severity Symptom_Severity.csv Row: 134 

Column: 2 

File size: 3 kb 

 

Table 4.1: Dataset Source 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.kaggle.com/datasets/itachi9604/disease-symptom-description-dataset
https://www.kaggle.com/datasets/itachi9604/disease-symptom-description-dataset
https://www.kaggle.com/datasets/itachi9604/disease-symptom-description-dataset
https://www.kaggle.com/datasets/itachi9604/disease-symptom-description-dataset
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4.2.3 Chatbot Model 

In this study or project, the chatbot was trained as a model and loaded in the main Python 

file to undergo automatic replies to conversations with the user in the system or application. 

The tensorflow keras method was used to build the chatbot model with the neural network 

knowledge and Natural Language Processing to understand the message input by the user. 

 

 

 

 

 

 

 

 

Figure 4.11: Chatbot Model Trained (Part One) 

 

 

 

 

 

 

 



64 
 

Figure 4.12: Json File Used In Chatbot Model 

In Figures 4.11 and 4.12, the lemmatizer and tokenizer features were used from the nltk 

package and downloaded the wordnet toolkit for the word sense disambiguation, semantic 

similarity and word similarity calculations. After that, the json file that included what 

should the chatbot respond to when receiving a specified pattern of messages was created 

for building this chatbot model. There were two more json files for disease description and 

disease precaution for the model. The looping was then used to tokenize each of the json 

files and store the pattern as words and the tag in the json file as classes in a document for 

later used. 

 

 

 

 

 

 

 

 

Figure 4.13: Chatbot Model Trained (Part Two) 

The next step after the tokenization and lemmatization of words were to store them in a 

model using the tensorflow keras with the neural network knowledge method. Before using 

the neural network, the words, classes or any characters will be needed to change to 

numerical. Finally, the keras model was then converted and saved to the tensorflow lite 

model. The model will be loaded by using the website which contains fastapi features. 
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4.2.4 Machine Learning Model Using Jupyter Notebook 

Before starting to build the machine learning model, the different machine learning 

algorithms were tested to see which one gave the best evaluation performance using F1-

score and accuracy. Then the best machine learning algorithm will be used in the system to 

undergo the prediction process. This process was done using the Jupyter Notebook by 

calling the command from the terminal of the PyCharm. In the beginning, the libraries or 

packages needed were imported as usual and read or loaded the csv file which contain the 

symptom and disease data. The next step was to undergo data preprocessing to clean the 

irrelevant data and check for empty data.  

 

 

 

 

 

 

 

 

 

 

 

Figure 4.14: Machine Learning Model Trained Using Jupyter Notebook (Data 

Preprocessing) 
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Figure 4.15: Support Vector Machine Model Trained Using Jupyter Notebook 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.16: Support Vector Machine Model Trained Result 
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Figure 4.17: Decision Tree Model Trained Using Jupyter Notebook 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.18: Decision Tree Model Trained Result 
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Figure 4.19: Random Forest Model Trained Using Jupyter Notebook 

 

 

 

 

 

 

 

 

 

 

Figure 4.20: Random Forest Model Trained Result 
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Figure 4.21: K-Nearest Neighbors Model Trained Using Jupyter Notebook 

 

 

 

 

 

 

 

 

 

 

Figure 4.22: K-Nearest Neighbors Model Trained Result 
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Figure 4.23: Gaussian Naïve Bayes Model Trained Using Jupyter Notebook 

 

 

 

 

 

 

 

 

 

 

Figure 4.24: Gaussian Naïve Bayes Model Trained Result 

From figures 4.14 to 4.24 those provided above, the Random Forest Classifier from the 

scikit-learn package gave the best evaluation performance of the F1-score and accuracy 

score. Therefore, the Random Forest model was trained and loaded into the main page 

when starting the AI Chatbot conversation. 
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4.2.5 Random Forest Model 

The scikit-learn package was used in the system to get the Random Forest Classifier and 

build the machine learning model for the disease prediction process. This step begins before 

declaring the Random Forest Classifier in the code as usual in the Jupyter Notebook which 

underwent the data preprocessing of the given data from the specific csv file. Data 

preprocessing helps to clean the unused data, filled empty data and so on. In the end, a 

model trained will be saved as a pickle file and the same chatbot model will be loaded into 

a website to undergo the prediction process. 

 

 

 

 

 

 

 

 

 

 

Figure 4.25: Random Forest Model 
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4.2.6 Tensorflow Lite Model 

To execute the tensorflow keras model in the android platform, the tensorflow lite act as an 

important role to load the tensorflow lite model and can run on android mobile phones. The 

keras model is a high-level neural network API that provides an interface for building and 

training deep learning models, and this requires huge memory and a powerful CPU or GPU 

to load it. The tensorflow Lite model is a lightweight model for developing machine 

learning models on mobile phones or Macs. 

Figure 4.26: Loaded Tensorflow Lite Model 

From figure 4.26, it separates into two parts which consist of the android platform and the 

window platform then this allows this model able to execute in android mobile or window 

platform.  
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4.2.7 Kivy Package 

The method used to switch between the pages of the system was using the screen manager 

of the kivy package, which was a .kv file in short form. The kivy file is mostly used to 

define the structure and appearance of the interface and declare it in a Python file. By using 

the uis in the kivy package, the layouts such as Grid Layout, Box Layout and so on, widgets 

such as Button, Label, Popup and so on, properties and event handlers can be defined in a 

more concise and readable way. Therefore, it was important for the kivy package to run an 

important role to connect with the Python files. But it was optional to be used and the 

interface was still able to define directly in Python code without a separate kivy language 

file. There were some examples from this project or study: 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.27: Kivy File Of Main Page (Logging Process) 
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 Figure 4.28: Kivy File Of Register Page (Register Process) 

 

 

 

Figure 4.29: Kivy File Of History Page (History Process) 
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4.2.8 Render.com 

Render was a platform for website hosting of the fastapi of the machine learning model and 

chatbot model. It provided a cloud platform that provides a streamlined and modern 

approach to web applications and of course with other features too. It offered a wide range 

of services to help developers easily deploy, manage and scale their applications in the 

cloud. 

 

 

Figure 4.30: Render Dashboard 

 

Figure 4.31: Render For Chatbot Model (Link: https://chatbotapilatest2.onrender.com) 

https://chatbotapilatest2.onrender.com/
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Figure 4.32: Render For Machine Learning Model (Link: https://diseaseapiv3-

5.onrender.com) 

From the figure above, the two model APIs were created and hosted using the Render 

platform and the links after hosting were used in the system to post the data into API and 

get results to the system. Before hosting the API into the website, the file needed will be 

required to upload to github and connect the Render platform with the github using the 

account which consisted of that directory.  

 

 

https://diseaseapiv3-5.onrender.com/
https://diseaseapiv3-5.onrender.com/
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Figure 4.33: Github For Chatbot Model 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.34: Github For Machine Learning Model 

 

The important file that must be included in the Github directory was the requirement file 

that contains the structure of which package should be installed into the website. Besides 

that, the machine learning and chatbot model that had been trained in PyCharm also need 

to be uploaded to the respective Github directory. 
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 4.2.9 Buildozer with Google Colaboratory  

Google Colaboratory also known as Google Colab, was a kind of cloud-based like the 

Jupyter Notebook provided by Google company. It helped and allowed the developers to 

write, execute and share Python code in the way of the web browser. In this study or project, 

the buildozer for building apk from a kivy Python code will be used and built an apk file 

that can deploy to android mobile devices. 

 

Figure 4.35: Buildozer with Google Colaboratory (Install Required File) 

 

 

 

 

 

 

 

 

Figure 4.36: Buildozer with Google Colaboratory (Buildozer Spec File & Build APK file) 
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Figures 4.35 and 4.36, it was started by importing the Python source code of the system or 

application on the left sidebar of Google Colab. Then, the required files such as buildozer, 

Cython and so on will be needed to install before being able to use the buildozer and build 

the apk file without errors occuring. There was an important file to build and package the 

mobile application with the specific requirements called buildozer.spec file. It was a system 

that automates the compilation, packaging and deployment of Python applications for 

Android and Ios platforms. 

 

 

 

 

 

 

 

 

 

Figure 4.37: Buildozer Spec File In Google Colaboratory 

Link: 

https://colab.research.google.com/drive/1EQ5jdoIR7Kk9VsHr1pnxyeN9_2tImiM5#scrollTo=Oxl

NG6JK5wxw  

 

  

 

 

https://colab.research.google.com/drive/1EQ5jdoIR7Kk9VsHr1pnxyeN9_2tImiM5#scrollTo=OxlNG6JK5wxw
https://colab.research.google.com/drive/1EQ5jdoIR7Kk9VsHr1pnxyeN9_2tImiM5#scrollTo=OxlNG6JK5wxw
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4.2.10 Mobile Application  Interface Output  

In this part, the final output was deployed to the mobile application and able to execute on 

mobile applications which was an android platform for further testing. The following was 

the picture of every mobile interface of the disease prediction system based on symptom: 

 

Figure 4.38: Splash Screen   Figure 4.39: Login Screen  
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       Figure 4.40: Registration Screen  Figure 4.41: Home Screen 
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Figure 4.42: History Screen   Figure 4.43: Profile Screen 
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Figure 4.44: Setting Screen        Figure 4.45: Change Password Screen 
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4.2.11 Output Testing and Feedback 

Finally, come to the output testing and get feedback from every user for further 

improvement of the output. The way to get feedback from the user was using Google Form 

and the user can get a feedback link when sending a ñfeedbackò message to the chatbot. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.46: Feedback Google Form 
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4.3 Summary 

At the end of this chapter, the system or output for the disease prediction based on symptoms using 

Artificial Intelligence was finally developed and able to deploy on mobile applications devices. 

The result and choosing the machine learning algorithms process will be discussed in more detail 

in the next chapter. Throughout this implementation and testing, this study found out that this 

system also consists of limitations and challenges to be completed. 
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5.0 Chapter 5 Discussion And Result 

5.1 Introduction 

In this chapter, the proposed system will be needed to discuss more details on the process and result 

or output. This chapter served as the platform for presenting the data, explaining its significance 

and addressing the research objectives or hypotheses outlined in the earlier sections of this project. 

It also provides an opportunity to show and discuss the existing knowledge in the field. The 

different types of machine learning algorithms and data processing process knowledge were applied 

to the system while these needed to discuss in detail and the results of their performance. 

5.2 Dataset Source 

There were a few datasets that will be used in the disease prediction system which were the dataset 

of disease symptoms, dataset of disease descriptions, dataset of disease precautions and dataset of 

severity weight for each symptom. 

Diseases and Symptoms (dataset.csv) 

This dataset contains information related to diseases and their associated symptoms. It has 4921 

rows and 18 columns, suggesting it contains a substantial amount of data with a variety of 

information. The file size is 1339 kilobytes (kb), which is relatively moderate, indicating it might 

contain textual data and possibly some numerical values. The distribution value and occurrence of 

every disease were 10 times looping and this gave the balanced data attribute in this dataset. 

Diseases Description (Symptom_Description.csv) 

This dataset focuses on providing descriptions for different diseases. It consists of 42 rows and 2 

columns, which means it likely has a compact structure, possibly a mapping between diseases and 

their corresponding descriptions. The file size is 11 kilobytes (kb), which is small, suggesting it 

might contain textual data or short descriptions of the diseases. Since there are only descriptions 

and no evident classes, it is not directly applicable to assess balance or imbalance in this dataset. 

Diseases Precaution (Symptom_Precaution.csv) 
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This dataset includes precautionary measures or guidelines related to specific diseases. It contains 

42 rows and 5 columns, indicating it likely has information on multiple precautions associated with 

each disease. The file size is 4 kilobytes (kb), which is relatively small, suggesting it might contain 

textual data or short precautionary statements. The occurrence of precautions for every disease was 

4 times therefore this is considered as the dataset contained balanced data. 

Symptoms Severity (Symptom_Severity.csv) 

This dataset deals with the severity of symptoms associated with diseases. It consists of 134 rows 

and 2 columns, indicating it might contain a mapping of symptoms to their corresponding severity 

levels. The file size is 3 kilobytes (kb), which is small, suggesting it might contain textual data or 

numerical values representing symptom severity levels. For the occurrence symptom severity level 

were different, therefore the data in this data were imbalanced. 

5.3 Machine Learning Data Preprocess and Trained Model 

The dataset was provided by the Kaggle platform which contains every common disease, symptom 

and severity. Before starting to build models for specific machine learning algorithms, it was 

necessary to check and clean the data. 

Figure 5.1: Cleaning Data 

From Figure 5.1, each data from each of the columns will be flattened into a one-dimensional 

array for the purpose of removing the leading and trailing whitespace from the elements or data. 
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Then it reshapes back again into the original shape and creates a new data frame for the cleaned 

data. 

Figure 5.2: Replace Null Or N/A Data 

For the following Figure 5.2, each of the columns with null or empty data was then replaced by 

the number zero so that every data was readable. 

Figure 5.3: Encoding Symptom With Severity Weight (Part 1) 
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Figure 5.4: Encoding Symptom With Severity Weight (Part 2) 

From Figures 5.3 and 5.4, another dataset that contains the symptom severity weight was used and 

encoded all the symptoms from the previous data frame by using the weight of severity. This was 

undergone by using the looping one by one and encoded when the symptom in severity dataset was 

matched with the previous data frame symptoms value. After that, create a new data frame to store 

the new data. While the severity weight for dischromic patches, spotting urination and foul smell 

of urine symptoms, these symptoms were assumed and encoded to weight zero since it was not 

matched with the previous data frame.  
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Figure 5.5: Machine Learning Model Trained 

The next step was to store the disease and encoded symptoms in separate data frames for further fit 

in specific machine learning classifiers as training and test data as Figure 5.5 above. To train and 

test the data frame, the train test split feature was used to split the data into 85% of train data and 

15% of test data. After the splitting, the train data can be fit into the machine learning model for 

the disease prediction process. The figure above is one of the examples of the Support Vector 

Classifier algorithm while there were still needed to do the same steps for the Decision Tree, 

Random Forest, K-Nearest Neighbor and Gaussian Naïve Bayes algorithms. The final step was to 

check the performance of each machine learning algorithm and choose the best performance for 

the disease prediction process in the proposed system. This will be discussed in more detail in the 

next section. 

Another thing that needed to be discussed was the loading process of the machine learning and 

chatbot model in mobile devices. For the current technology, it was difficult to direct load the 

machine learning and chatbot model in mobile devices and this may cause the application to crash 

and unstable. Therefore, the API stands for Application Programming Interface method, and it was 

important to act as a bridge between two applications, which were mobile applications and web 

applications in this study. It enables them to communicate and share data in a standardized way. 

The machine learning and chatbot model will be loaded using the web application while the mobile 

application only consisted of pure python language which will pass the data to the web application 

to get the prediction result. To host the API into the web application, the Render platform will be 

used since it is free usage to new users. 
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5.4 Chatbot Model Data Preprocess and Trained Model 

To train the chatbot model, the nltk package in Python was used to train the pattern of messages 

and what should respond from the chatbot. Before that, it was also undergoing data preprocessing 

to save the pattern of messages and the responses in an array and pickle file. 

Figure 5.6: Initialization of Chatbot Model 

From the figure above, the resources for Punk and Wordnet from the nltk package were downloaded 

at the beginning and initialized the Wordnet lemmatizer. Then, the json files which contained every 

pattern of messages and responses were loaded. 

 

Figure 5.7: Preprocessing The Data From Json File 
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From the next figure, the data from each of the json files were undergoing preprocessing by creating 

empty lists for words, classes, and documents first. Then, looping through the intents and patterns, 

tokenizing the patterns, and appending the tokens to the respective lists. After that, use a lemmatizer 

for lemmatizing the words and removing ignore letters. The unique words and classes which were 

tags in the json files were stored using the pickle. 

 

Figure 5.8: Building Training Dataset 

The first step to build the training dataset, creating empty lists for training and output. Then, loop 

through the documents, creating a bag of words for each pattern, and creating an output row with 

the corresponding intent. The next step was appending the bag and output row to the training list. 

After that, the data with the training list were shuffled randomly and converted to a numpy array. 
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Figure 5.9: Compile Chatbot Model and Train Chatbot Model 

The next step from the figure above was to create and compile the chatbot model using the 

sequential model of keras. Then, fitting the model to the training data for a specified number of 

epochs and batch size. To convert the keras model to the tensorflow lite model, the TensorFlow 

Lite Converter is used. 

5.5 Result 

Cross-validation Score vs Evaluation Score 

Cross-validation is a resampling technique used to assess how well a machine learning model 

generalizes to new or unseen data while evaluation score such as accuracy, F1-score, precision and 

recall is obtained by assessing the model's performance on a completely independent dataset that 

the model has not seen during training. In k-fold cross-validation, the data is split into k-folds. The 

model is trained k times, each time using a different fold as the validation set and the remaining 

data as the training set. The evaluation metrics were calculated for each fold, and the average score 

is taken as the cross-validation score. For the main difference between the cross-validation score 

and evaluation score, the cross-validation score was used in the training data to create multiple 

folds for training and validation. It provides an estimate of the model's performance during 

development and helps in hyperparameter tuning and model selection. While evaluation score used 

a separate test dataset, unseen during training and cross-validation, to evaluate the model's final 

performance. It represents how well the model is expected to perform in real-world applications. 

After the machine learning model was trained, it came to the evaluation metrics to see which one 

was the best in accuracy performance. The evaluation metrics used in this project were accuracy, 

F1-score, precision and recall. Before that the k-fold cross-validation score was also used to have 

a clearer comparison with different scores in different folds when each of the predictions. The 

number of k used for this cross-validation was five and the score or result was as below: 

Machine Learning Algorithm  K-Fold (K=5) Cross-Validation Score (%) 

K=1 K=2 K=3 K=4 K=5 

Support Vector Machine 78.38 78.38 75.68 76.19 78.23 
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Decision Tree 94.59 97.30 95.27 94.56 95.24 

Random Forest 97.30 97.97 97.30 98.64 95.24 

K-nearest Neighbor 85.14 90.54 91.89 91.16 89.80 

Gaussian Naïve Bayes 81.76 85.81 81.76 82.99 85.03 

Table 5.1: K-Fold Cross Validation Score of Machine Learning Model 

From the table above, the result of cross-validation can be seen that the Random Forest algorithm 

gave the highest score which was 97.30%, 97.97%, 97.30%, 98.64% and 95.24% respectively to 

each of the k folds. After checking the result for cross-validation, the evaluation metrics which 

were accuracy, f1-score, precision and recall were also used to identify the performance of each 

machine learning model. The result was as below: 

Machine Learning 

Algorithm  

Accuracy (%)  F1-score (%)  Precision (%)  Recall (%)  

Support Vector Machine 92.68 92.28 93.60 92.68 

Decision Tree 99.46 99.55 99.50 99.46 

Random Forest 99.46 99.55 99.50 99.46 

K-nearest Neighbor 99.32 99.48 99.40 99.32 

Gaussian Naïve Bayes 85.64 84.93 86.53 85.64 

Table 5.2: Accuracy, F1, Precision and Recall Score of Machine Learning Model 

Two machine learning algorithms that gave the same results of accuracy, f1-score, precision and 

recall result were Decision Tree and Random Forest models. These two algorithms contain almost 

the same characteristic of the process when undergoing the disease prediction process. However, 

the result comparison from the k-fold cross validation between the Decision Tree and Random 

Forest algorithms were different which were 94.59%, 97.30%, 95.27%, 94.56% and 95.24% for 

the Decision Tree model and 97.30%, 97.97%, 97.30%, 98.64% and 95.24% for Random Forest 

model. From this result, Random Forest provided a better performance of prediction when come to 

undergoing the prediction process frequently. In the result, the Random Forest model gave 99.46% 

accuracy, 99.55% of f1-score, 99.50% precision and 99.46% recall. These metrics can be calculated 
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from the True Positive, True Negative, False Positive and False Negative values of the confusion 

matrix. 

Figure 5.10: Confusion Matrix Random Forest Model 

A confusion matrix is a table that allows for the visualization and analysis of the performance of a 

classification model. It summarizes the predictions made by the model on a test set and compares 

them to the actual labels. From the figure above, each row represents the true labels of the data, 

while each column represents the predicted labels. The values within the matrix indicate the count 

or frequency of data points that fall into specific combinations of true and predicted labels.  

Assuming the first row corresponds to fungal infection (class 0) and the first column represents the 

predicted labels for class 0, your interpretation is correct. The values in the first row, first column 

which is at the top-left element would indicate the count or frequency of data points that were 

correctly predicted as fungal infection (class 0). The other values in the first row, excluding the 
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diagonal element, would represent instances that were incorrectly predicted as other classes. The 

confusion matrix for Decision Tree and K-Nearest Neighbor also provided almost the result. 

However, the Random Forest model was a priority when comparing the cross-validation score and 

evaluation metrics. Since the accuracy of the Random Forest model was around 99.5%, therefore 

fewer incorrect predictions were made using this machine learning algorithm. The confusion matrix 

can be analyzed to derive various performance metrics for a random forest classifier, such as 

accuracy, precision, recall, and F1-score. These metrics provide insights into the classifier's 

performance for each class, including potential misclassifications or biases, and help evaluate its 

effectiveness. 

Figure 5.11: Confusion Matrix Gaussian Naïve Bayes Model 

From Figure 5.11, comparison with the confusion matrix of Random Forest, the result can analyze 

by the point beside the diagonal axis and this means that the result from the disease prediction using 
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