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RÉSUMÉ 

Cette Mémoire présente le développement d'une plateforme web visant à améliorer 

l'accessibilité des outils d'apprentissage automatique (ML) pour les professionnels de 

la santé. Le but de la recherche est de combler le fossé entre la complexité technique 

et l'utilisation pratique du ML pour la modélisation prédictive clinique, en particulier 

pour ceux ayant une expertise limitée en informatique. La plateforme, construite avec 

Flask, intègre divers modèles de ML, y compris K-Nearest Neighbors (KNN), Support 

Vector Machines (SVM), Naive Bayes, Decision Tree, ainsi que des algorithmes 

d'apprentissage non supervisé comme K-Means et DBSCAN. Ces algorithmes sont 

appliqués pour analyser des ensembles de données cliniques, classifier les maladies et 

prédire les résultats des patients. L’hypothèse principale de ce mémoire est que le 

développement d’une plateforme web conviviale peut faciliter l’accès aux outils 

d’apprentissage automatique pour les utilisateurs disposant de connaissances de base 

en ML, mais sans compétences en programmation. Cette plateforme vise à leur offrir 

un environnement structuré pour charger des jeux de données cliniques, sélectionner 

des algorithmes, et visualiser les résultats, dans le but de soutenir la prise de décision 

clinique. La méthodologie comprend le développement d'une interface utilisateur 

modulaire et réactive, permettant aux utilisateurs de télécharger des ensembles de 

données, de prétraiter les données, et de choisir les algorithmes appropriés pour leur 

analyse. L'étude conclut que la plateforme améliore considérablement l'accessibilité 

des outils de ML pour l'analyse des données cliniques. Cependant, la portée actuelle 

de la plateforme la limite à des ensembles de données spécifiques,et en mettant à jour 

le système avec d'autres algorithmes d'apprentissage automatique pour maintenir sa 

pertinence et soutenir les avancées en cours . 

Mots clés: Modélisation prédictive clinique, Apprentissage automatique, Flask, 

KNN, SVM, Naive Bayes, Decision Tree, DBSCAN, K-Means. 
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ABSTRACT 

This study presents the development of a web-based platform aimed at 

improving the accessibility of machine learning (ML) platform for healthcare 

professionals. The goal of the research is to bridge the gap between technical 

complexity and practical usage of ML for clinical predictive modeling, particularly 

for those with limited expertise in computer science. The platform, built using Flask, 

integrates various ML models, including K-Nearest Neighbors (KNN), Support 

Vector Machines (SVM), Naive Bayes, Decision Trees, and unsupervised learning 

algorithms like K-Means and DBSCAN. These algorithms are applied to analyze 

clinical datasets, classifying diseases and predicting patient outcomes. The main 

hypothesis of this thesis is that the development of a user-friendly web platform can 

facilitate access to machine learning tools for users who have basic knowledge of ML 

but no programming skills. This platform aims to provide them with a structured 

environment to upload clinical datasets, select algorithms, and visualize results, with 

the goal of supporting clinical decision-making. The methodology includes the 

development of a modular and responsive user interface, allowing users to upload 

datasets, preprocess data, and choose appropriate algorithms for their analysis. The 

study concludes that the platform significantly improves the accessibility of ML 

platform for clinical data analysis. However, the platform's current scope limits it to 

specific datasets, and future work should focus on expanding its capabilities to include 

broader types of clinical data and by updating the system with other machine learning 

algorithms to maintain its relevance and support ongoing advancements. 

Keywords: Clinical predictive modeling, Machine learning, Flask, KNN, SVM, 

Naive Bayes, Decision Trees, DBSCAN, K-Means. 
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GENERAL INTRODUCTION 

1.INTRODUCTION 

In the recent past, there has been a substantial increase in the volume of complex 

documents and texts in the clinical field, demanding a more profound comprehension 

of machine learning methods to be able to accurately classify texts in many 

applications [1].Machine learning (ML) has transformed the diagnosis and treatment 

of diseases, and it is now a crucial component of current healthcare. Particularly in 

fields like diabetes, cardiovascular illness, and cancer, machine learning techniques 

have shown impressive promise in the diagnosis of diseases [2]. Machine learning 

(ML) improves healthcare by helping with decision-making, automating billing, and 

facilitating tasks for clinicians. It is very good at diagnosis and detection; it promises 

tailored treatment; it helps with drug discovery; and it can identify diseases from 

pictures. When these algorithms are widely used, human oversight is necessary [3]. 

The use of AI in healthcare increased rapidly between 2021 and 2024, according to 

measurements released[4] , and it is expected to reach $188 billion by 2030. The most 

popular AI applications in healthcare, according to the survey, is natural language 

processing (NLP) which helps doctors and clinicians make decisions by predictive 

analytics combines statistical models and machine learning to estimate/predict 

outcome using historical data [5]. 
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Machine learning models can be made available to users by deploying them on 

platforms like websites or mobile apps using web technologies. This study discusses 

web technologies [6], [7], [8], [9], [10] and machine learning for the prediction of 

various diseases. Therefore, having web applications as a platform might make things 

easier and more accessible for people who are unfamiliar with computer science. The 

World Wide Web has created opportunities for the development of both static and 

dynamic websites. The widespread use of programming and markup languages, such 

as JavaScript, and HTML5, has made it simpler than ever to create user-friendly web 

apps[6] . Therefore, we design and develop platforms that ease access to  machine 

learning models for clinical data analysis. We used Flask [11] in our application 

development stack. Flask is a Python micro framework that offers basic web 

functionality and allows for the addition of more plugins, making it simple yet 

extensible for development. We developed a web application designed to work with 

a unique clinical dataset . This Flask platform, enhanced with Bootstrap Front-End 

for a responsive design, integrates several machine learning algorithms. These include 

K-Nearest Neighbors (KNN), Support Vector Machine (SVM), Naive Bayes, and 

Decision Trees, which are employed to classify and predict outcomes based on our 

clinical symptom datasets. Additionally, we incorporate clustering techniques like 

DBSCAN and K-Means to uncover hidden patterns within the data. 
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2. PROBLEMATIC 

While numerous studies have explored the application of machine learning 

models to clinical data, a gap remains in providing accessible and user-friendly 

platforms that allow users to effectively use these models without coding experts but 

possess a basic understanding of machine learning knowledge. 

Classifying clinical text in electronic medical records poses inherent challenges. 

Almazaydeh et al. [10] presented a machine learning method for categorizing medical 

transcriptions, incorporating phases such as text preparation, word representation, 

feature selection, and classification. Yumeng Guo et al [11] proposed an algorithm 

for multi-label text classification of clinical records, focusing on robust feature 

classification while mitigating the adverse effects of training datasets through a 

forward search strategy. 

 Although several studies have investigated the existence of web-based 

platforms that can use machine learning models for prediction and data analysis on a 

user interface platform for easier accessibly. In [12] researchers use the python flask 

web development framework to incorporate the models like Decision-Tree (DT), 

Naïve-Bayes (NB), K-Nearest Neighbor (KNN), Random-Forest (RF), Gradient-

Boosting (GB), Logistic-Regression (LR), and Support Vector Machine (SVM) that 

may be taught using a variety of datasets. This study's findings provide preliminary 
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evidence that using a suitable preprocessing pipeline on clinical data and using ML-

based classification might improve the accuracy and efficiency of diabetes prediction. 

Th researchers in the articles [8] investigated to develop a front-end web application 

for centralized tracking and management of incidentalomas by the hospital’s quality 

department. They used neural networks for document classification in this research.  

In this thesis, we introduce an easy-to-use web-based platform created especially 

for clinical predictive modelling that makes code-free machine-learning tools easily 

accessible to healthcare professionals with a basic knowledge of ML . By merging 

web technologies and automated machine learning pipelines, we aim to bridge the 

usability gap between complicated machine learning codes and users by ensuring that 

users can conveniently upload the specific dataset, select models, and interpret results 

without having to deal into complex code. 

3. OBJECTIVE 

This project aims to bridge the gap in clinical data analysis by providing 

healthcare professionals with easier and more accessible platform for predictive 

modeling.  
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• The main objective is to develop a user-friendly platform that simplifies 

access to our specific clinical data analysis, enabling model selection, 

and result visualization. 

•  To provide an ecosystem that enables users with no coding experience 

and limited machine learning knowledge to access a predictive 

modeling platform, supporting clinical decision-making through 

integrated web technologies and machine learning models. 

4. METHODOLOGY 

4.1 GENERAL RESEARCH METHODOLOGY 

This thesis adopts a mixed-method approach, combining theoretical research, data-

driven analysis, and platform development to create a user-friendly web platform clinical 

predictive modeling. The research is structured into three main phases: 

 

4.1.1 : Literature Review 

A comprehensive review of existing machine learning platforms was conducted to 

identify their potential in healthcare. Studies covering ML platforms, clinical decision 

support systems, and healthcare predictive modeling were analyzed. This review helped 
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determine the essential features required for an accessible ML platform tailored to healthcare 

professionals’ needs. 

 

4.1.2: Dataset Selection and Preprocessing 

The dataset used in this study consists of patient symptoms, diagnosis labels, 

and textual medical reports. Preprocessing techniques such as convert to lowercase, 

stop word, lemmatization was applied to prepare the data for machine learning 

models.  

4.1.3: Machine Learning Model Selection and Evaluation 

At this point, some statistical machine-learning models were selected for text 

analysis and disease classification based on the characteristics of our dataset and the 

project objectives. The models incorporated into the Flask platform, which are based 

on user selection, include K-Nearest Neighbors (KNN), Naive Bayes, Support Vector 

Machine (SVM), and Decision Trees. These models are trained on pre-processed data, 

which is divided into training and testing sets, with the testing set representing 10% 

of the data. Additionally, users have the option to manually choose hyper-parameters 

and the text input vectorization to personalize the training procedure. We assess our 

machine learning models using various metrics. These metrics encompass accuracy, 

precision, recall, and analysis of the confusion matrix. Additionally, k-fold cross-validation 
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was applied to evaluate the robustness of the models. Learning curve graphs facilitate 

visualization of the models' performance across various sizes of training sets. 

4.2  PLATFORM DEVELOPMENT METHODOLOGY 

The methodology adopted for the platform in this thesis is appropriate to develop 

a platform using Flask capable of analyzing our clinical dataset specifically focusing 

on text descriptions of disease signs and classification of diseases. we can see the main 

components of the methodology in the future steps, the first step according to our 

needs is platform analysis. 

4.2.1  Platform Analysis 

According to [13] System analysis is important for the design and 

implementation of software initiatives. In this section, we discuss functional and non-

functional requirements. 

• Functional requirements 

The primary goal of our platform is to make clinical data analysis easier for 

healthcare professionals with less technical knowledge in the computer science field. 

The platform must manage user authentication, allowing users to log in and access 

various features based on their roles. The platform must use MySQL to authenticate 

users and administrators. After logging in, the administrator can choose between the 
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supervised and unsupervised learning sections. In each component, the administrator 

should be able to upload a dataset and select their preferred preparation methods. They 

can also select their preferred machine learning models and customize the hyper-

parameters of each method. The application will then show the results of the selected 

models. 

• Non-Functional requirements 

Non-functional requirements identify the essential features and properties that a 

system must have, regardless of its core capabilities. They cover topics such as 

performance, dependability, usability, and security. These requirements ensure the 

system's quality and efficacy [14]. For this platform, the requirements include a 

responsive and accessible system appropriate for healthcare professionals, capable of 

analyzing specific datasets. Additionally, a multi-layered design for a user-friendly 

interface, development using Flask Python for the back end, Bootstrap for the front-

end, and ensuring optimal security through a MySQL-based authentication system are 

critical. 

4.2.2 Quick design 

A use case diagram shows structure of the system's required features. The use 

cases are gathered after an evaluation of the system's functional needs [15] The use 

case diagram in Fig. 2 displays the quick design of key functionalities of our system, 
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with a focus on interactions between the user (admin) and the system components. 

The workflow begins when the administrator accesses the system through the login 

page. This step involves user authentication through a MySQL Workbench database. 

Upon successful authentication, the administrator is redirected to the main dashboard, 

where they can choose between supervised or unsupervised learning pathways. 

 

Figure 2: use case diagram for quick design  
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In both learning directions for supervised and unsupervised learning, the 

administrator can upload datasets, select pre-processing methods, and choose machine 

learning models. The system then trains the selected models, producing results that 

are then visualized for the user. This comprehensive workflow allows the 

administrator to efficiently control machine learning processes while also tracking the 

results via a clear online interface. 

This structured workflow enables the administrator to manage the full cycle of 

machine learning from data preparation to result interpretation through a single web-

based platform. The interface ensures ease of use, particularly for non-expert users in 

coding, while maintaining flexibility in model configuration and performance 

monitoring. 

4.2.3  Platform Architecture 

The platform architecture presents a three-tier architecture consisting of a 

comprehensive web application structured into a front-end, an API layer, and a 

database. The front-end consists of various HTML templates that communicate with 

the API REST layer to execute actions like GET, POST, PUT, and DELETE. The 

API, developed using Python, is responsible for managing routes for functionalities 

such as user login, data retrieval, and machine learning model operations. Dynamic 
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HTML rendering is achieved using Jinja templates, enhancing user interaction and 

experience. 

The API layer processes data through dedicated modules for pre-processing, model 

training, and model testing. The MySQL database plays a role in storing user 

information, including usernames, passwords, and roles (user or admin). This 

database structure is responsible for handling user data while supporting the diverse 

functionalities required for clinical data analysis. The integration of the front-end, 

API, and database components allows seamless data flow and processing, providing 

a user-friendly environment for healthcare professionals with limited technical 

expertise. This architecture ensures that users can upload datasets, select pre-

processing options, train machine learning models, and view results through an 

intuitive web interface. 

 

Figure 3: Platform Front-End Back-End Architecture 
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4.2.4 Development 

Flask is a Python web framework that provides tools and pre-written code that 

simplifies website construction, minimizing the need to start from scratch. We picked 

Flask because it is a micro-framework with few tools and libraries, making it portable 

and resource-efficient [16]. In the development phase Fig. 3, the initial emphasis was 

on setting up the program structure, which specifically focused on creating a user 

interface framework and how to display the results to the user. The primary file 

structures of the developed application consist of four distinct program modules:  

• 'model.pkl': stores the machine learning model for our prediction.  

• 'app.py': Manages user authentication and session handling, coordinates 

data preprocessing, machine learning model training, and result 

visualization within the web application. 

• 'templates/index.html': The HTML form allows users to upload datasets, 

select preprocessing models, choose machine learning algorithms, and 

view the predicted results. 

• 'static/css/style.css': Contains the necessary styling for the HTML form 

to ensure a user-friendly interface. 
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applications by offering a compilation of libraries and modules for building back-end 

applications, while the front-end is constructed using HTML, CSS, and JavaScript. 

The framework employs techniques like "get" and "post" to manage data requests and 

responses, transform string inputs into integers, and transmit them as parameters to 

models for prediction. The Flask application is configured to handle HTTP requests, 

render templates, and manage routes efficiently. 

 

 

Figure 4: Platform Development diagram  
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4.2.5  Deployment 

This web application is currently designed to operate on a local host, providing 

users with a platform for clinical data analysis and model visualization. While the 

current deployment is suitable for testing and small-scale use, future work may 

involve extending the application to a cloud or hosted environment.  

 

5. ORGANIZATION 

This thesis is based on two articles. It is broken into four main parts. The 

Introduction establishes the problem statement, study aims, and methodology. It also 

emphasises the importance of developing a user-friendly platform for analysing 

clinical data. Chapter 1 contains the first article, which acts as a literature review of 

machine learning platforms. This article critically evaluates machine learning 

platforms, focussing on their use in healthcare. It conducts a thorough review of 

existing solutions, assessing their strengths, weaknesses, and applicability to clinical 

needs. The second article is presented in Chapter 2, which explores “Interactive 

Machine Learning Pedagogy: Developing a Web-Based Platform for Clinical 

Predictive Modeling.” This article was published by Elsevier in 2024 [10] The thesis 

concludes with a general conclusion, which summarizes the development and 
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contributions of a web-based platform for clinical predictive modeling. It highlights 

the platform's strengths, limitations, and future improvements necessary for broader 

applicability in healthcare settings. 
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RÉSUMÉ EN FRANÇAIS DU PREMIER ARTICLE 

Cette revue de la littérature étudie le développement et les applications des plateformes 

d'apprentissage automatique, en mettant l'accent sur leur utilisation dans le domaine de la 

santé. Les maladies chroniques telles que le diabète, les maladies cardiaques et les accidents 

vasculaires cérébraux se généralisent, l'utilisation de techniques d'apprentissage automatique 

présente un potentiel transformateur pour l'identification précoce et les soins personnalisés 

aux patients. La revue résume les recherches récentes sur divers algorithmes d'apprentissage 

automatique utilisés pour la prédiction des maladies, en mettant l'accent sur plateformes web 

qui améliorent l'accessibilité et l'engagement des utilisateurs. Cet article souligne la nécessité 

de développer des plateformes d'apprentissage automatique pour améliorer les résultats des 

soins de santé et rationaliser les processus de prise de décision clinique. 

Mots-clés : apprentissage automatique ; soins de santé ; plateformes basées sur le Web, prise 

de décision clinique ; analyse prédictive ; qualité des données 
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CHAPTER 2 INTERACTIVE MACHINE LEARNING PEDAGOGY: 

DEVELOPING A WEB-BASED EDUCATIONAL PLATFORM FOR 

CLINICAL PREDICTIVE MODELING 
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RÉSUMÉ EN FRANÇAIS DU DEUXIÈME ARTICLE 

Cet article  [10] présente une plateforme interactive basée sur le web pour la 

modélisation prédictive clinique, conçue pour les professionnels de la santé. Développée 

avec Flask, la plateforme intègre des algorithmes d'apprentissage automatique, y compris les 

K-Nearest Neighbours (KNN), les Machines à Vecteurs de Support (SVM), le Naive Bayes 

(NB) et les Arbres de Décision (DT). Elle offre des outils conviviaux pour la préparation des 

données, l'entraînement des modèles et la visualisation des résultats, simplifiant des 

processus complexes grâce à l'automatisation. L'étude vise à améliorer l'accès aux ressources 

d'apprentissage automatique (ML) dans le domaine de la santé, facilitant ainsi l'analyse de 

jeux de données cliniques spécifiques. Cette plateforme démontre le potentiel d'avancer la 

prise de décision basée sur les données dans des environnements cliniques. 
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GENERAL CONCLUSION  

This work presents the development of a web-based platform designed to 

facilitate clinical predictive modeling by integrating various machine learning (ML) 

techniques into an accessible user interface. By providing a web-based platform that 

applies machine learning algorithms to a specific clinical data. Our proposed solution 

does not require coding skills. However, a minimal knowledge on ML techniques and 

their evaluation is required.  

The user-friendly platform allows the implementation of ML applications in our 

specific clinical settings for users. Key features such as dataset uploads, result 

visualization, and preprocessing options contribute to its accessibility.. It supports 

several supervised and unsupervised machines learning techniques, including K-

Nearest Neighbors (KNN), Naive Bayes, Support Vector Machines (SVM), Decision 

Trees, K-Means, and DBSCAN. 

Moreover, the integration of performance indicators such as confusion matrices, 

accuracy, precision, and recall enables users to gain a comprehensive understanding 

of the models’ efficacy. The primary goal of this thesis was to design and develop a 

user-friendly, web-based platform that makes machine learning more accessible to 
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healthcare professionals with limited programming skills. Rather than focusing on the 

validation or optimization of machine learning models, the emphasis was placed on 

usability and the integration of multiple algorithms into an intuitive interface. 

Nevertheless, preliminary testing of the platform revealed that algorithms such as 

Naïve Bayes (NB) and K-Nearest Neighbors (KNN) performed relatively well on the 

clinical dataset used, while others were less effective. These initial results highlight 

the potential of the platform but also suggest opportunities for future improvement. In 

particular, integrating more advanced model such as neural networks or deep learning 

technique could [9], [17]enhance our platform efficiency. Future work may also 

involve expanding the platform’s capabilities and testing it with larger and more 

diverse datasets. 
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