
A MACHINE LEARNING APPROACH FOR PREDICTIVE-

PROBABILITY ANALYSIS AND PREVENTIVE STRATEGIES IN 

DENGUE FEVER 

BY 

Abdul Fattah Amid 

ID: 202-15-3808 

AND 

Ashraful Islam Jahid  

ID: 202-15-3814  

 

FINAL YEAR DESIGN PROJECT REPORT 

 

This Report Presented in Partial Fulfillment of the Requirements for the 

Degree of Bachelor of Science in Computer Science and Engineering  

 

Supervised By 

 
Israt Jahan 

Lecturer (Senior Scale) 

Department of Computer Science and Engineering 

Daffodil International University 

 

Co-Supervised By 

 
Nushrat Jahan Ria 

Lecturer 

Department of Computer Science and Engineering 

Daffodil International University 

 

 

 

 

 

 

DAFFODIL INTERNATIONAL UNIVERSITY  

DHAKA, BANGLADESH 

July 2024  



ii ©Daffodil International University, Bangladesh  

 

 

 



iii ©Daffodil International University, Bangladesh  

 

 

 
 



iv ©Daffodil International University, Bangladesh  

ACKNOWLEDGEMENT 

 

First, we express our heartiest thanks and gratefulness to almighty for His divine blessing 

making it possible for us to complete the final year project/internship successfully. 

 

We are grateful and wish our profound indebtedness to Israt Jahan, Lecturer (Senior 

Scale), Department of CSE Daffodil International University, Dhaka. Deep Knowledge & 

keen interest of our supervisor in the field of “A Machine Learning Approach for 

Predictive-Probability Analysis and Preventive Strategies in Dengue Fever” to carry out 

this project. His endless patience, scholarly guidance, continual encouragement, constant 

and energetic supervision, constructive criticism, valuable advice, reading many inferior 

drafts, and correcting them at all stages have made it possible to complete this project. 
 

We would like to express our heartiest gratitude to Dr. Sheak Rashed Haider Noori, 

Professor & Head, Department of Computer Science and Engineering, Daffodil 

International University, for his kind help in finishing our project and also to other faculty 

members and the staff of the Department of CSE, Daffodil International University. 
  

We would like to thank our entire course mate in Daffodil International University, who 

took part in this discussion while completing the course work. 
 

Finally, we must acknowledge with due respect the constant support and patience of our 

parents.  

 

 

 

 

 

 

 

 

 

 

 

 

 



v ©Daffodil International University, Bangladesh  

ABSTRACT 

 

Dengue fever, a common mosquito-borne viral infection, often goes undiagnosed until 

severe symptoms appear. Early detection is important for effective management and 

prevention of complications. This study explores the potential of machine learning (ML) 

and artificial intelligence (AI) to develop predictive models for dengue fever and severity 

assessment. This study used secondary datasets including patient data including medical 

history, environmental factors, symptoms and possible genetic predisposition to train 

various machine learning algorithms such as CNN, Linear Regression, Random Forest and 

K-Nearest Neighbors (KNN). This method involves data collection, preprocessing, feature 

selection, model training, cross-validation, and hyperparameter tuning to optimize 

performance and avoid overfitting. Models are evaluated based on metrics such as accuracy 

and AUC-ROC, including attribute importance scores and shape quality analysis. The 

dataset consisted of 531 patient records with 20 attributes each, which ensured data quality 

through preprocessing steps such as handling missing values and encoding categorical 

variables. A high-performance computer, cloud resources, powerful hardware and software 

including Python, TensorFlow, PyTorch and Skit-Learn are essential for implementation. 

Effective project management and financial analysis ensure research success and 

sustainability. Studies have shown that linear regression and random forest models achieve 

the highest accuracy (99%), followed by CNN (97%) and KNN (54%). These findings 

underscore the potential of machine learning to enhance dengue prediction, improve patient 

outcomes, and inform public health strategies. 
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     CHAPTER 1 

      INTRODUCTION 

 

1.1 Overview 

 

Dengue fever, a mosquito-borne viral infection, poses a significant public health challenge, 

affecting millions of individuals worldwide and leading to serious health complications 

and death. Traditional methods of diagnosing and predicting dengue fever rely heavily on 

symptom assessment and laboratory tests, which can be time-consuming and often result 

in delayed intervention. With advances in technology, machine learning offers a promising 

alternative by providing accurate, non-invasive prediction models based on large datasets 

comprising patient demographics, medical history, environmental factors and other 

relevant parameters. This paper explores the development and application of machine 

learning algorithms to predict the probability of dengue fever, with the aim of improving 

early detection and personalized treatment plans. Healthcare providers can improve patient 

outcomes, optimize resource allocation, and reduce the overall burden of this widespread 

disease. This study addresses the challenges associated with dengue fever. 

 

1.2 Background and Present State 

 

To facilitate a clear understanding of the key concepts and methods employed in this paper 

on “A Machine Learning Approach For Predictive-Probability Analysis And Preventive 

Strategies In Dengue Fever”, it is influential to lay down a terminology and foundation. It 

is essential to establish a basic understanding of key concepts. First, dengue fever, a 

mosquito-borne viral infection, is interpreted as an important public health challenge, 

leading to serious health complications and death. Next, the symptoms and risk factors 

associated with dengue fever are outlined, highlighting the importance of identifying at-

risk individuals. The section introduces central machine learning concepts, including 

predictive modeling, feature selection, and evaluation metrics. Understanding these 

machine learning values is important for developing accurate prediction models Moreover, 

the concept of cross-validation is introduced as a method to measure model performance 

and ensure generalizability. By clarifying these conditions, the foundation is laid for 

exploring the application of machine learning to predict dengue fever, play an important 
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role in healthcare and preventive medicine. A thorough analysis of related work and 

previous research is provided in the background chapter. Abstract This section provides a 

general understanding of keystone, technological developments and methods related to 

dengue fever detection and machine learning. It provides background information for the 

present study and identifies data gaps. 

1.3 Problem Statement 

 

Nowadays, dengue fever is a very common disease. Lately not only adults but children and 

teenagers are also affected by this disease. The spread of dengue is exacerbated by 

urbanization, increased travel and climate change, which create favorable conditions for 

the Aedes mosquito that transmits the virus. Clinical practice currently lacks robust 

predictive tools to identify patients with dengue fever. The lack of a systematic approach 

to identifying factors and patterns predicting reactive outcomes rather than proactive 

management places a significant burden on patients and healthcare systems. Furthermore, 

it is difficult to develop a reliable predictive framework due to the multifactorial nature of 

dengue fever, including environmental factors, human dynamics, and genetic variation of 

the virus. Emphasizes the urgent need for a comprehensive predictive model to enable 

personalized preventive strategies. Closing this gap in predictive analytics for dengue fever 

is critical to transforming healthcare delivery, optimally allocating resources, and 

dramatically improving patient outcomes. Thus, this study aims to develop a reliable 

prediction model that integrates environmental and demographic data to help reduce the 

risk of dengue fever. 

 

1.4 Objectives 

 

In recent years, the incidence of dengue fever has increased worldwide, with alarming 

outbreaks occurring in various regions, including our country. The increasing frequency of 

dengue cases emphasizes the urgent need for proactive measures to address this public 

health challenge. Communities are witnessing the true effects of dengue fever, with 

increasing numbers of people succumbing to the debilitating disease as hospitals and health 

care facilities are flooded with dengue patients, many of whom are in critical condition, 

highlighting the severity of the situation. In this context, increasing public awareness and 

undertaking massive efforts to prevent the spread of dengue is a critical imperative. By 
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focusing on the latest trends and using a data-driven approach, our initiative seeks to 

mitigate the impact of dengue outbreaks and empower communities with the knowledge 

and resources needed to protect public health. Through targeted interventions and 

education campaigns, we will aim to stem the tide of dengue transmission and build a 

culture of active prevention. Presented below are a few illustrations of potential for our 

paper: 

• Analysis of Data and Identification of Patterns. 

• Decision Support Systems Focused on Patients. 

• Insights Derived from Data for Healthcare Policies. 

• Increasing Awareness of Public Health. 

• Strengthening Strategies for Preventive Healthcare. 

• To explore the people to know about dengue disease.   

• To know the predictive probability rate of people getting dengue disease.  

• To understand what preventive measures can be taken in future. 

Each of these goals seeks to maximize the potential of machine learning to provide further 

insight into dengue disease management to improve treatment outcomes, optimize 

preventive measures. The overall goal of this research is to use machine learning for 

predictive analytics in healthcare with a special focus on dengue fever and how to prevent 

or reduce the impact of this problem.  

 

1.5 Scope and Limitations 

 

This research aims to develop and validate machine learning models to predict dengue 

fever, using comprehensive datasets that include patient demographics, medical history, 

environmental factors and other contextual variables. The primary objective is to develop 

a predictive tool. Scope of study includes selection of appropriate machine learning 

algorithms, pre-processing of data, model training and validation, and evaluation of model 

performance against established benchmarks. 

Several limitations must be acknowledged. The accuracy and reliability of predictive 

models is linked to the quality an;d completeness of the data used internally. Incomplete, 

biased, or unrepresentative datasets can lead to flawed predictions and reduced 

generalizations. Additionally, the applicability of these models to different patient 

populations. Ethical considerations, particularly regarding patient privacy and data 
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security, are important challenges that must be addressed to maintain trust and compliance 

with regulatory standards. Furthermore, successful implementation of these models in real-

world settings requires widespread validation, acceptance, and adoption by the medical 

community, which can be a time-consuming and complex process. Despite these 

challenges, the potential for machine learning to transform dengue prognosis and improve 

patient outcomes underscores the importance of continued research and development in 

this field. 

1.6 Report Organization 

 

Through methodology, conclusions, and study results, the proposed report has a thorough 

layout, taking readers through. Each chapter has a distinct function and adds overall unity 

and depth to the document. 

Chapter 1: Introduction 

The study is paced by an introductory chapter that provides background information on the 

importance of dengue detection and the need for a predictive-probability analysis and the 

use of machine learning. It provides an overview of the paper's area, research question and 

general framework. 

Chapter 2: Literature Review 

A thorough analysis of related work and previous research is provided in the background 

chapter. Abstract A general understanding of keystones, technological developments, and 

methods related to dengue prediction and machine learning is provided in this section. It 

provides background information for the present study and finds information gaps. 

Chapter 3: Methodology/ Requirement Analysis & Design Specification 

The methodology used to conduct the research is described in the Research Methods 

chapter. It focuses on the rationale behind the design of models, data collection systems, 

study design and specific collection methods. Ethical issues and potential limitations of the 

study are also covered in this section. 

Chapter 4: Implementation 

Implementation section details our machine learning model for dengue forecasting. We 

evaluated four algorithms: CNN, Linear Regression, Random Forest, and K-Nearest 

Neighbors (KNN). Data were pre-processed to ensure its quality for analysis, including 

strategies to handle missing values and generate potentially new informative features. The 
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selected algorithms were then trained on the prepared data, essentially allowing them to 

learn patterns associated with dengue. Finally, we employed evaluation metrics to evaluate 

the performance of each model in predicting dengue presence. This section provides an 

overview of the technical process adopted to develop machine learning models for dengue 

forecasting. 

Chapter 5: Result and Analysis  

The paper begins by summarizing performance metrics, including accuracy, precision, 

memory, F1-score, and area under the receiver operating characteristic curve for each 

machine learning algorithm considered. Then relative analysis is performed to compare the 

performance of different algorithms and classify the most effective methods for dengue 

prediction. Overall, the new findings and analyzes provide valuable insights into the 

performance of machine learning models for dengue prediction using secondary datasets. 

Directs future research and informs clinical decision-making processes. 

Chapter 6: Impact on Society, Environment and Sustainability 

"A Machine Learning Approach for Predictive-Probability Analysis and Preventive 

Strategies in Dengue Fever," claims the study, beyond the realm of academia, promising 

significant impact on society and healthcare. Predictive models can help healthcare 

providers identify at-risk individuals Dengue develops earlier, allowing timely 

interpolation and treatment, and interpolation may reduce the need for expensive medical 

interventions associated with advanced dengue. 

Chapter 7: Conclusion and Further Work 

In conclusion, this paper reveals the potential of machine learning techniques in predicting 

dengue rates. By studying various lifestyle topics, we developed predictive models with 

capable accuracy rates. These models also provide valuable insights into preventive health 

care strategies that are only at risk in emerging dengue. 

1.7 Summary 

 

In summary, explores the development and application of machine learning algorithms to 

predict dengue fever probability, aiming to improve early detection and personalized 

treatment plans. The research aims to develop and validate predictive models using 

comprehensive datasets including patient demographics, medical history, environmental 

factors, and other contextual variables. Closing the gap in predictive analytics is critical for 
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transforming healthcare delivery, optimizing resource allocation, and improving patient 

outcomes. However, limitations include accuracy, reliability, applicability to different 

patient populations, ethical considerations, and widespread medical community 

acceptance. 
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CHAPTER 2 

LITERATURE REVIEW 

 

2.1 Overview 

 

The literature review section provides a comprehensive overview of existing research and 

methods related to dengue prediction and management, particularly focusing on the 

application of machine learning techniques. It examines traditional diagnostic methods or 

others, their limitations, and research investigating the growing interest in using data-

driven methods for early detection and intervention. Key topics include dengue 

epidemiology, clinical manifestations, and current medical approaches to diagnosis and 

treatment. The review also explores recent advances in machine learning algorithms, such 

as decision trees, logistic regression, support vector machines, KNNs and deep learning 

techniques such as neural networks, highlighting their potential for predictive accuracy and 

clinical decision making. Furthermore, this section discusses the challenges and gaps in the 

existing literature, setting the stage for the present study's contribution to filling these gaps 

through the innovative application of machine learning to dengue prediction. 

 

2.2 Related Works 

 

Samrat Kumar Dey et al [1], says The study of this paper is to develop a machine learning 

model that can use relevant dengue causality information within a geographic region. 

Epidemiological classification and forecasting techniques for dengue outbreaks, this study 

scenarios the impact of dengue disease in 11 different districts. MLR, SVR algorithm is 

used in this paper. The results show that the number of dengue police decreases during the 

winter season of the designated country and increases during the rainy season. The results 

of this data-driven analysis show that machine learning algorithms are a must-see for 

dengue epidemics Diseases of the country and work accordingly currently lacks the 

availability of these studies to set standard data if these studies do not reflect the true 

spectrum of dengue.  

Dhiman Sarma et al [2], Authors have done this research on dengue forecasting using 

machine learning algorithm. Dengue is an arbovirus disease caused by Aedes species and 

is a mosquito-borne disease. Which is basically DENV. A medical status has been set in 
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this regard. Two algorithms are used in this regard, which are Random Forest and Decision 

Tree. Which gives precision with stability. This model will allow doctors to quickly 

diagnose fever without the need to follow patients.  

Gaurav Gupta et al [3], discuss The dengue strain Aedes strain of the study is an arbovirus 

disease caused by mosquito-borne dengue viruses (DENVs). Dengue hemorrhagic fever 

can progress to dengue shock syndrome which can be fatal. It is known that dengue fever 

can be predicted in advance. In this paper, SVR, Decision Tree, Random Tree, ANN 

algorithms are used. proposed to develop a machine learning method to predict dengue 

fever. All of the algorithms require significantly more time to compute because they yield 

higher results These paper models can help analyze and interpret dengue disease data.  

Naizhuo Zhao et al [4], states In this paper discuss on dengue in Colombia uses machine 

learning to predict dengue virus. Random Forest, ANN and AMIRA models have been 

used. Long-term forecasting horizons This study demonstrates the feasibility of dengue 

fever casting RF with a probabilistic approach using a national floral model for fine-spatial 

forecasting. 

T. Marimuthu et al [5], says In this paper the authors present a novel approach for sequence 

miners. The evolution of the dengue virus is known to have a major impact on the cause of 

dengue worldwide. Computational models have become a tedious problem due to the 

scarcity of dengue virus. It is also said that the hierarchical association rules between 

substances are visualized through interactive tools. Therefore, it is desirable that the 

structure of a protein can be determined from its sequence through computational models. 

The accuracy of the proposed model is 96.74% calculated with 10,735 sequences of 

different lengths as input, 10,198 sequences are correctly classified. The proposed 

biocomputational model will be helpful in identifying toxic proteins. Presence of recently 

discovered virus serotypes. Above all, the relationship helps predict dengue serotypes with 

the proposed tool.  

Rao, K et al [6], The authors in the paper discuss the use of decision trees for classification 

rules in spatial data mining for dengue disease. This highlights the importance of spatial 

patterns in GIS applications and the potential of decision tree learning algorithms for rule 

discovery. The paper also explores future prediction models using decision trees to predict 

the probability of dengue in tribal areas. Two models are developed using real-life 

problems. 
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Sarah F et al [7], discuss The paper presents a novel machine learning approach for 

forecasting dengue fever epidemics in Brazil using weather and population susceptibility 

cycles. The approach achieved an accuracy of 72%, surpassing naive predictors. Time-

series feature extraction is used for supervised learning models. The paper provides a 

comprehensive analysis of dengue fever dynamics.  

Shaukat, K et al [8], In this paper author said that Dengue fever, a disease caused by the 

Aedes aegypti mosquito, is a global health concern, particularly in tropical or subtropical 

regions. Researchers used data mining algorithms to analyze dengue fever incidence in 

Jhelum, Pakistan, in 2011. The study used the DBSCAN algorithm and other clustering 

techniques, including k-means, DBSCAN, and OPTICS, for dengue clustering. These 

techniques can be used in disaster prevention planning and comparing different clustering 

algorithms. However, the DBSCAN algorithm has drawbacks. 

Bhatia, R et al [9], says The study compares Neural Network and Nonlinear Regression 

Models for dengue outbreak prediction in Malaysia. The Neural Network Model 

outperforms the Nonlinear Regression Model, with Architecture IV being most effective. 

The findings can help government and health departments plan early intervention programs 

to prevent dengue fever spread. However, the study has limitations and could benefit from 

a more detailed explanation of the models used.  

P. Manivannan et al [10], In this paper the authors discuss dengue fever, a virus infection 

that is carried by mosquitoes in tropical and subtropical climates. This highlights the 

importance of predicting dengue serotypes to aid biotechnologists and bioinformatics in 

antibiotic discovery. The paper focuses on four stages: prepressing, feature selection, 

clustering and dengue prediction using clustering algorithms.  

Sudsom, N et al [11], The paper discusses the use of insecticide spray-ultra low volume 

(ULV) to reduce mosquito transmission of dengue virus, but argues for further research on 

its effectiveness. It also addresses public concerns about human health and environmental 

impacts. The paper suggests spatial clustering studies can help identify high-risk areas for 

dengue virus transmission and improve control strategies. It also suggests the use of spatial 

and temporal risk factor analysis for local dengue prevention and control. 

Sharef, Nurfadhlina Mohd et al [12], discuss This paper presents a new temporal 

proposition approach for trend analysis, focusing on temporal correlations for predicting 

dengue outbreaks and cyber intrusions. The method uses back propagation and nonlinear 
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regression, with an accuracy of 95%. The method optimizes predictions using temporal 

abstraction and logic accuracy, with applications in medicine and cybersecurity.  

Pi Guo et al [13], states The author discusses the use of machine learning algorithms to 

predict dengue outbreaks in China, highlighting the lack of accurate forecasting. The study 

uses an SVR algorithm, which outperforms other forecasting techniques, to track epidemic 

trajectories and predict dengue outbreaks. The findings could help the government identify 

necessary control initiatives.  

R. Sanjudevi et al [14], says The paper compares data mining and classification techniques 

for predicting dengue fever, focusing on the SVM algorithm. The SMO technique is used 

for training and data segmentation, resulting in a more accurate method. The framework 

effectively uses network classification and data mining techniques, outperforming other 

relational learning methods in dengue prediction data.  

Dewa Ayu Putri Wulandari et al [15], The author discusses the use of machine learning 

methods, specifically the K-Nearest Neighbor (K-NN) method, to predict the length of 

hospital stay for patients with dengue fever. It compares different algorithms, including 

diabetic patients, and uses laboratory blood test results. The K-NN method achieved an 

accuracy of 65.67%, with the best value of k=13. 
 

2.3 Comparison Between Existing Works 
 

This study compares the performance of machine learning models like decision trees, 

random forests, support vector machines, and neural networks in predicting dengue fever 

outbreaks. It evaluates their accuracy, precision, recall, and F1-score to determine the most 

suitable model for predictive analysis. The study also examines the importance of different 

features used in machine learning models, such as temperature, humidity, precipitation, 

and population density, in predicting dengue fever outbreaks. It also compares the 

effectiveness of preventive strategies like vector control measures, public awareness 

campaigns, and community-based interventions in reducing dengue fever incidence. The 

study's summary highlights the importance of using machine learning for predictive 

analysis and preventive strategies in combating dengue fever. Key findings include the 

predictive accuracy of machine learning models, the identification of important 

contributing factors, and the effectiveness of preventive strategies in reducing disease 

transmission. The study's implications for public health policy and practice emphasize the 

importance of early detection and proactive preventive measures in controlling dengue 

fever spread and reducing its burden on affected communities. Future directions include 

refining machine learning algorithms, integrating additional data sources for improved 
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prediction accuracy, and evaluating the long-term impact of preventive strategies on 

dengue fever transmission dynamics. 
 

Table 2.3.1: Comparative Analysis Table 

Author Model Dataset Result Contribution Limitation 

Samrat 

Kumar 

Dey.et al. 

[1] 

SVR, MLR The 

DengueBD 

dataset 

67% 
 

Predicts dengue 

incidence in 

Bangladesh 

using machine 

learning 

algorithms and 

data sources, 

focusing on 

environmental 

factors and 

providing 

insights for 

policymakers 

and health 

authorities. 

Dengue 

prevalence 

data in 

Banglades

h using the 

DengueBD 

dataset 

have 

limitations 

in quality, 

completen

ess and 

representat

iveness, 

and its 

predictions 

may not be 

applicable 

to other 

regions. 

Dhiman 

Sarma.

et 

al. [2] 

Random Forest, 

Decision Tree 

The study 

collected 

real-time 

patient 

information, 

including 

diagnosis 

reports, 

medical 

histories, and 

symptoms, 

from various 

dengue fever 

patients. 

A machine 

learning 

method was 

developed to 

predict 

dengue fever 

using patient 

datasets, 

enhancing 

accuracy 

through 

decision trees 

and random 

forest 

algorithms, 

demonstratin

g potential 

for timely 

The paper 

presents a 

machine 

learning 

model for 

predicting 

dengue 

fever in 

Banglades

h, utilizing 

patient 

data and 

association 

rules, 

achieving 

99% 

accuracy 

and 

reducing 

doctor 

workload. 

Presents a 

machine 

learning-

based 

dengue 

prediction 

method, 

but its 

limitations 

include a 

small 

dataset, 

lack of 

demograph

ic 

informatio

n, and 

inability to 
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outbreak 

prediction. 

 address 

real-world 

healthcare 

challenges. 

Gaurav 

Gupta.et al. 

[3] 

SVM; Decision 

Tree; Random 

Forest; ANN 

Consists of 

1456 data 

points, while 

the testing 

dataset had 

416 data 

points. The 

total dataset 

used in the 

study was 

1872. 

Proposes a 

machine 

learning-

based 

diagnostic 

model for 

early dengue 

disease 

detection and 

prediction, 

using KNN, 

decision tree, 

random 

forest, and 

Gaussian 

neighborhood 

boundaries. 

Develops an 

initial dengue 

disease 

detection 

model using 

various 

machine 

learning 

algorithms 

including KNN 

classifier, 

decision tree, 

random forest, 

Gaussian naive 

Bayes, support 

vector classifier 

and deep 

convolutional 

neural network. 

Emphasize

s the need 

for 

improved 

epidemiolo

gical data 

quality for 

dengue 

forecasting

, 

highlightin

g potential 

challenges 

in early 

stage and 

implement

ation of 

forecasting 

systems. 

Naizhuo 

Zhao et al. 

[4] 

RF, ANN, and 

ARIMA 

models 

The 

SIVIGILA 

portal, a 

national 

surveillance 

program in 

Colombia 

that is 

accessible at 

the 

department 

level, 

provided the 

dengue case 

data. 

A 2015 

dengue 

outbreak in 

Colombia 

demonstrated 

the 

effectiveness 

of the 

national 

random 

forests model 

in predicting 

dengue cases, 

highlighting 

its potential 

for finer 

spatial scales. 

Random Forest 

(RF) and 

Artificial 

Neural 

Network 

(ANN) models 

were compared 

to predict 

dengue burden 

in Colombia, 

finding RF 

models to be 

more accurate 

and reduce 

prediction 

errors. 

Focuses on 

dengue 

prognosis 

in 

Colombia 

and results 

may not be 

directly 

applicable 

to other 

regions or 

countries. 
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T. 

Marimuthu 

et al. [5] 

Association 

rules, Support 

vector machine 

(SVM) 

Four dengue 

virus 

serotypes' 

gene 

sequences are 

included in 

the collection, 

which was 

gathered from 

the National 

Center for 

Biotechnolog

y 

Information's 

(NCBI) 

online 

composite 

database. 

Introduces a 

novel 

'Sequence 

Miner' bio-

computationa

l model for 

dengue gene 

sequence 

mining, 

which 

achieves 

96.74% 

accuracy and 

features a 

protein 

structure 

visualization 

module. 

Proposed a 

novel bio-

computational 

model called 

'Sequence 

Miner' for 

dengue gene 

sequence 

mining, which 

addresses the 

lack of 

computational 

models in 

analyzing and 

interpreting the 

relationships 

between 

dengue viruses. 

Introduced 

a novel 

bio-

computatio

nal model 

for dengue 

gene 

sequence 

mining, 

but lacks 

details on 

datasets, 

computatio

nal 

resources, 

hardware 

requiremen

ts, 

validation, 

scalability, 

and 

visualizati

on module 

biases. 

Rao, K. et 

al. [6] 

Decision tree 

(DT) 

The 

paper 

does not 

explicitly 

mention 

the 

specific 

dataset 

used for 

the 

analysis 

 
 

Presents a 

decision tree 

algorithm-

based model 

for predicting 

dengue 

disease 

prevalence in 

a tribal area, 

using 

parameters 

such as 

education, 

income and 

location but 

lacks specific 

numerical 

results. 

Presents a 

decision tree 

algorithm-

based model 

for predicting 

dengue disease 

outbreaks in a 

tribal area, 

emphasizing 

the importance 

of spatial data 

mining and 

decision tree 

algorithms. 

Specific 

numerical 

results, 

dataset 

size, 

accuracy, 

performan

ce, 

potential 

bias, 

generaliza

bility, and 

compariso

n with 

other 

disease 

prediction 

algorithms, 

including 

decision 
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tree 

algorithms, 

are 

lacking. 

Sarah F. et 

al. [7] 

Support Vector 

Machine 

(SVM) 

Annual 

dengue 

prevalence in 

20 Brazilian 

municipalities

, using 

meteorologic

al data 

including 

temperature 

and rainfall 

frequency to 

assess 

population 

susceptibility 

to infection. 

A new 

machine 

learning 

method in 

Brazil 

predicts 

dengue fever 

epidemics 

using 

ensemble 

learning, 

combining 

top 11 

models and 

population 

susceptibility 

information, 

showing high 

performance 

in specific 

municipalitie

s. 

Presents a 

machine 

learning 

approach for 

accurate 

dengue fever 

epidemic 

forecasting in 

Brazil, 

highlighting the 

importance of 

population 

susceptibility 

and immunity 

in improving 

weather-based 

predictions. 

Presents a 

machine 

learning 

approach 

for dengue 

fever 

prediction 

in Brazil, 

highlightin

g its 

limitations, 

challenges, 

and the 

need for 

further 

research 

and 

validation. 

Shaukat, K  

et  al. [8] 

K-Mean, 

DBSCAN 

The dataset 

was obtained 

from the 

office of the 

Executive 

District 

Officer EDO 

(Health), 

District 

Jhelum 

A data 

mining 

algorithm 

was used to 

analyze 

dengue fever 

outbreaks in 

Jhelum, 

Pakistan 

using a 

dataset from 

the EDO 

office and 

comparing 

different 

clustering 

algorithms. 

Using data 

mining 

algorithms to 

analyze dengue 

fever outbreaks 

in Jhelum, 

Pakistan, 

provides 

insights into 

disease 

behavior, 

geographic 

patterns, and 

clustering 

patterns. 

Discusses 

the 

sensitivity 

of the 

DBSCAN 

algorithm, 

its inability 

to handle 

outliers 

and noisy 

data, and 

its inability 

to provide 

a detailed 

dataset 

overview. 
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Sharef, 

Nurfadhlina 

Mohd, et al. 

[12] 

Backpropagatio

n and nonlinear 

regression 

Dengue 

dataset was 

used, 

originally 

prepared by 

the Malaysian 

Ministry of 

Health and 

published on 

the open data 

portal. The 

dataset 

contains four 

attributes: 

year, week 

(Wk), number 

of dengue-

affected areas 

in that district 

(NL), and 

number of 

cases (NC). 

Presents a 

temporal-

based pattern 

mining 

method for 

dengue 

outbreak and 

penetration 

prediction, 

demonstratin

g improved 

accuracy 

compared to 

multilayer 

perceptron 

and SMOReg 

algorithms. 

Present a 

temporal 

mining 

relation-based 

method for 

predicting 

dengue 

prevalence and 

penetration 

using pattern 

mining and 

machine 

learning 

algorithms and 

compares it 

with a baseline 

model. 

Discusses 

a proposed 

temporal 

mining 

relationshi

p-based 

approach 

for 

predicting 

dengue 

outbreaks 

and 

penetration

, but lacks 

specific 

details on 

performan

ce 

improveme

nts, 

limitations, 

and 

compariso

ns with 

existing 

models. 

Dewa Ayu 

Putri 

Wulandari 

et al. [15] 

K-NN The dataset 

was the result 

of performing 

complete 

blood 

laboratory 

tests on 

patients with 

dengue fever 

as a 

parameter to 

predict the 

length of 

hospital stay. 

Researchers 

used K-NN 

method to 

predict 

hospital days 

for dengue 

fever 

patients, 

achieving 

65.67% 

accuracy, but 

may be lower 

due to 

laboratory 

checks and 

other factors. 

The K-NN 

method 

accurately 

predicts 

hospital days 

and costs for 

dengue fever 

patients, with 

an optimal k 

value of 13, 

and could be 

expanded to 

include 

additional 

parameters. 

Mainly due 

to 

insufficient 

considerati

on of other 

factors and 

dataset 

limitations. 
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2.4 Open Issues 

 

Current research on “A Machine Learning Approach for Predictive-Probability Analysis 

and Preventive Strategies in Dengue fever” faces several open problems. Data availability 

and quality remain significant challenges, as large, diverse and high-quality datasets are 

difficult to obtain due to privacy concerns and source variability. Feature selection and data 

preprocessing require careful handling to ensure relevant and consistent inputs. Algorithm-

specific challenges also arise: KNNs struggle with computational inefficiency, random 

forests with interpretability, and linear regression with overfitting. Furthermore, model 

evaluation lacks standardization, making comparisons difficult. Ensuring model 

interpretability and integration into clinical practice is crucial for clinician trust and 

usability. Ethical and legal considerations, including data privacy and bias, must be 

addressed. It is essential to ensure the generalizability and robustness of the model across 

different populations and settings. Finally, models need continuous monitoring and 

updating to maintain their relevance and accuracy over time. Addressing these issues will 

improve the development and application of machine learning models for dengue 

prediction, ultimately improving patient care. 

 

Data Availability and Quality: 

• Lack of large, diverse, and high-quality datasets specific to dengue prediction. 

• Difficulty in acquiring comprehensive medical records due to privacy concerns and 

ethical considerations. 

• Variability in data sources that can introduce inconsistencies. 

 

Feature Selection and Data Preprocessing: 

• Identification of relevant features that significantly impact dengue prediction. 

• Challenges in handling missing, incomplete, or noisy data. 

• Need for standardization in data preprocessing techniques across different studies. 

 

Model Evaluation and Validation: 

• Lack of standard evaluation metrics across different studies. 

• Need for comprehensive validation strategies, including cross-validation and 

external validation. 
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• Difficulty in comparing results due to variations in study designs and datasets. 

 

Ethical and Legal Considerations: 

• Ensuring patient data privacy and security during model development and 

deployment. 

• Addressing potential biases in models that could lead to unfair or inaccurate 

predictions. 

• Compliance with legal regulations and standards in healthcare data usage. 

 

Long-Term Model Maintenance: 

• Establishing protocols for continuous monitoring and updating of models to 

maintain accuracy over time. 

• Adapting models to evolving medical knowledge and changes in clinical practices. 

• Ensuring models remain relevant and effective as new data becomes available. 

 

2.5 Summary 

 

In summary, the literature review provided a comprehensive overview of the current state 

of knowledge regarding the role of machine learning in enhancing dengue prediction and 

diagnostic capabilities. It highlighted dengue outbreaks, emphasizing the challenges 

associated with traditional diagnostic methods and the need for more accurate. Existing 

research has explored various predictive models and algorithms, demonstrating advances 

in machine learning techniques such as supervised learning and deep learning. The review 

also underscored the importance of robust data collection and preprocessing methods as 

well as model validation and performance evaluation in medical applications. However, 

gaps remain in understanding the optimal integration of machine learning for dengue 

prediction, including issues of data quality, model interpretability, and ethical 

considerations. Moving forward, this study aims to contribute to this evolving field by 

developing and validating predictive models designed to improve dengue management 

through innovative machine learning approaches. 
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CHAPTER 3 

METHODOLOGY/ REQUIREMENT ANALYSIS & DESIGN 

SPECIFICATION 

 

3.1 Overview 

 

Research overview of “A Machine Learning Approach for Predictive-Probability Analysis 

and Preventive Strategies in Dengue fever” targeting prevention and prevention. Dengue 

fever, a common mosquito-borne viral infection that affects millions of people worldwide, 

often goes undiagnosed until symptoms are severe. Early detection and intervention are 

crucial for effective management and prevention of complications. Traditional diagnostic 

methods rely heavily on clinical examination and laboratory tests, which cannot always 

accurately predict dengue fever or assess its severity. By leveraging advances in machine 

learning (ML) and artificial intelligence (AI), this research aims to develop predictive 

models to aid early detection and severity assessment of dengue fever. 

A brief description of this approach involves the use of machine learning techniques to 

develop predictive models to identify individuals at risk of dengue fever or those who may 

already have the condition but have not yet been diagnosed. The paper explores the 

feasibility, accuracy, and effectiveness of various machine learning algorithms that can 

analyze relevant data such as medical history, environmental factors, symptoms, and 

possibly even genetic predisposition to predict the likelihood or severity of dengue fever. 

The comparative aspect evaluates the performance of different algorithms. 

This research using machine learning techniques to develop models of dengue fever has 

the potential to assist healthcare professionals and public health officials in making 

informed decisions, resulting in timely interventions, improved patient outcomes and 

reduced healthcare costs. The integration of machine learning algorithms into dengue fever 

diagnosis and public health strategies holds great promise for enhancing healthcare 

delivery and patient care. Using the power of data-driven approaches, this study seeks to 

address existing challenges and pave the way for more accurate, efficient and personalized 

management of dengue fever. 
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3.2 Proposed Methodology/ System Design 

 

The proposed method for predicting dengue using machine learning techniques involves 

several key steps. Secondary datasets, which consist of patient data and dengue status, are 

first collected and pre-processed to guarantee data quality and suitability for training 

models. It handles numeric feature scaling, categorical variable encoding, and missing 

values. Feature selection techniques are then used to determine whether relevant predictors 

of dengue incidence are present. After feature selection, the pre-processed dataset is used 

to train various machine learning algorithms including CNN, Linear Regression, Random 

Forest, K-Nearest Neighbors (KNN), etc. Cross-validation and hyperparameter tuning are 

used to maximize and avoid model performance. Overfitting Initially, datasets consisting 

of patient medical records with characteristics such as gender, region, region type, medical 

history and blood tests are collected and preprocessed. This involves cleaning the data, 

normalizing features and encoding categorical variables. Feature selection is then 

performed using statistical methods and dimension reduction techniques to identify the 

most relevant predictors. Various machine learning algorithms including CNN, linear 

regression, random forest, KNN are trained and validated using k-fold cross-validation and 

hyperparameter tuning. Models are evaluated based on metrics such as accuracy, precision, 

recall, F1-score, and AUC-ROC, along with a confusion matrix to visualize performance. 

To interpret the model, attribute importance scores and SHAP values are analyzed. The 

flowchart are given below: 
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Figure 3.2.1: Workflow of Methodology 

 

Dataset: 

The secondary dataset utilized in this study comprises patient information collected from 

medical hospital and Kaggle. The dataset includes a comprehensive range of demographic, 

clinical, and diagnostic variables relevant to dengue prediction. Key variables collected for 

each patient include age, gender, area, area type, district, some blood test information. 
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Figure 3.2.2: Datasets 

The dataset contains 531 patient records, each represented as a row, and 20 attributes, 

corresponding to various patient characteristics and characteristics. Data collection 

procedures adhere to ethical guidelines and patient privacy regulations, ensuring 

confidentiality and anonymity of patient information. Preprocessing steps, such as handling 

missing values, encoding categorical variables, and scaling numerical features, were 

performed to ensure data quality and consistency for machine learning analysis. 

 

Table 3.2.1: Dataset Used in the Train, Test and Validation Sets 

 

Normal Dengue 

Raw Dataset 469 531 

 

3.3 Hardware/ Software Requirement 

 

For To implement a machine learning system for dengue prediction, robust hardware and 

software are essential. On the hardware side, a high-performance computer with a multi-

core CPU, at least 16 GB of RAM, SSD storage, and a dedicated GPU are required to 

handle intensive calculations. Additional cloud resources such as AWS or Google Cloud 
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may be required for scalability. In terms of software, a compatible operating system 

(Windows, MacOS, or Linux) and programming languages like Python are crucial. 

Essential libraries and frameworks include TensorFlow or PyTorch for model building, 

Skit-Learn for machine learning algorithms, and Pandas for data manipulation. Tools for 

data management (SQL/NoSQL databases), version control (Git), and deployment 

(Docker, Flask) are also important to ensure smooth development, collaboration, and 

deployment processes. These requirements collectively ensure efficient and effective 

execution of a machine learning-based dengue prediction system. 

 

Hardware 

• High-Performance Computer 

• Server Infrastructure 

• Peripheral Devices 

 

Software 

• Operating System 

• Programming Languages and Development Environments 

• Machine Learning Frameworks and Libraries 

• Data Management and Processing Tools 

• Version Control and Collaboration 

• Deployment and Monitoring 

• Security and Compliance Tools 

 

3.4 Project Management and Financial Analysis 

 

Effective project management and financial oversight are integral to ensuring the success 

and sustainability of any endeavor, and they hold particular significance in the context of 

the proposed research on "A Machine Learning Approach for Predictive-Probability 

Analysis and Preventive Strategies in Dengue Fever". The project management aspect 

encompasses meticulous planning, coordination and execution, from data collection to 

model training and evaluation. A well-defined project plan will outline key milestones, 

judiciously allocate resources, and establish timelines to encourage a structured and 
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efficient workflow. At the same time, robust financial management will be paramount, 

including budget allocations for project performance, equipment, computational resources 

and potential research collaborations. A transparent and equitable financial strategy will be 

implemented ensuring optimal utilization of resources while maintaining fiscal 

responsibility. These integrated approaches to project management and funding are 

essential pillars that will empower research teams to effectively navigate research 

complexities, ensure that allocated resources are aligned with research objectives, and 

facilitate continuous progress toward project goals. 

 

TABLE 3.4.1: Financial Analysis 

SN Components Estimated Cost (BDT) 
01 Hardware/Infrastructure  4500-6000 
02 Visiting Stakeholders  1000-1500 
03 Software and Tools  2000-3000 
04 Data Collection and Processing 3000-3500 
05 Documentation and Report Writing 500-1000 
06 Miscellaneous (e.g., licenses, tools)  1000-1500 
07 Contingency (10% of total) 1500-2000 
Total Estimated Cost 13,500-18,500 

 

3.5 Summary 

 

In this study on "A Machine Learning Approach for Predictive-Probability Analysis and 

Preventive Strategies in Dengue Fever"., the approach includes a systematic approach 

including data collection, preprocessing, model selection and evaluation. Data will be 

collected from electronic health records, patient surveys and clinical reports, ensuring a 

comprehensive dataset. Preprocessing steps include handling missing values, normalizing 

data, and selecting relevant features to increase model accuracy. Four machine learning 

algorithms—CNN, Linear Regression, Random Forest, K-Nearest Neighbors (KNN)—

have been selected for their varied strengths in the classification task. Each model will be 

trained and validated using a cross-validation technique to ensure robustness and prevent 

overfitting. Performance will be evaluated based on metrics such as accuracy, precision, 

recall and F1-score. Ethical considerations, including patient privacy and data protection, 

are integral to the design. This comprehensive approach aims to develop a reliable, 

interpretable and clinically useful model to predict dengue, ultimately improving patient 

outcomes and efficiency of care. 



            ©Daffodil International University 

 
24 

 

CHAPTER 4 

                                     IMPLEMENTATION 

 

4.1 Overview 

 

The implementation section discusses the practical steps taken to develop machine learning 

models for dengue forecasting. Here, we will uncover specific machine learning algorithms 

evaluated for this task. We will also focus on the data pre-processing techniques used to 

ensure that the data is clean, structured and suitable for analysis by the chosen algorithm. 

This section will further detail the training process employed to build the model, essentially 

how the model outlines patterns associated with dengue. Finally. We will discuss selected 

evaluation metrics to evaluate the performance of the model in predicting dengue 

occurrence. This overview provides a roadmap for understanding the technical 

complexities involved in building machine learning models for dengue forecasting. 

4.2 Train Model/ Prototype Design 

 

The implementation of "A Machine Learning Approach For Predictive-Probability 

Analysis And Preventive Strategies In Dengue Fever" involves several key steps to develop 

and validate predictive models. Initially, the dataset, consisting of 1000 patient records with 

20 features, undergoes thorough preprocessing. These include handling missing data, 

normalization, and feature selection to enhance model performance. Four machine learning 

algorithms—CNN, linear regression, random forest, k-nearest neighbors (KNN)—were 

selected based on their suitability for the classification task and initial evaluation metrics.  

Train Model: 

Four machine learning algorithms—CNN, linear regression, random forest, k-nearest 

neighbors (KNN)—are chosen based on their suitability for the classification task and 

initial evaluation metrics. The dataset is divided into training and validation sets, typically 

using techniques such as stratified sampling to maintain the distribution of classes. Cross-

validation methods such as cross-validation are employed to train each algorithm on 

different subsets of the training data and evaluate their performance across multiple 

iterations. 

During training, the algorithms learn to create predictive models from the training data that 

can distinguish between patients with dengue and those without. Model performance is 
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evaluated using standard metrics such as accuracy to assess how well each algorithm 

generalizes to new, unseen data. 

The training phase involves fine-tuning hyperparameters specific to each algorithm to 

further optimize performance. This iterative process ensures that the models achieve high 

accuracy and robustness while avoiding overfitting. The results of this training phase lay 

the foundation for subsequent validation and deployment of machine learning models in 

clinical practice, with the goal of increasing diagnostic accuracy and improving patient care 

outcomes related to dengue prognosis. 

Prototype Design: 

The prototype design for the implementation of "A Machine Learning Approach for 

Predictive-Probability Analysis and Preventive Strategies in Dengue Fever" focuses on 

developing a user-friendly interface that integrates the trained models into clinical practice. 

The design ensures accessibility for healthcare professionals and aims to streamline the 

prediction process based on patient data. 

User Interface: The prototype has a graphical user interface (GUI) that allows clinicians 

to easily input patient information. The interface is designed to be intuitive with clear 

prompts for entering relevant medical data such as symptoms, medical history and 

demographic information. 

Data Integration: The prototype integrates seamlessly with existing electronic health 

record (EHR) systems or standalone data input mechanisms. This ensures that clinicians 

can efficiently and securely retrieve patient data for predictive purposes. 

Prediction Engine: Behind the interface, the prototype has trained machine learning 

models—CNN, Linear Regression, Random Forest, K-Nearest Neighbors (KNN). These 

models are able to analyze the inputted data to predict the likelihood of a patient having 

dengue. 

Output and Interpretability: The prototype provides clear and interpretable output for 

clinicians, indicating the predicted probability or classification of dengue. Visual aids such 

as charts or risk scores can accompany predictions for understanding and decision making. 

Ethical considerations: Throughout the design process, ethical considerations regarding 

patient data privacy and model transparency are paramount. The prototype ensures 

compliance with data protection regulations and includes features to explain model 

predictions to clinicians. 
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Testing and Validation: Before deployment, the prototype undergoes rigorous testing to 

ensure accuracy, reliability and usability in real-world clinical situations. Validation 

against independent datasets or through clinical trials further confirms the efficacy and 

generalizability of predictive models. 

Iterative Improvement: Iterative updates based on continuous feedback from healthcare 

professionals and improvements to prototypes of performance metrics. This iterative 

approach aims to improve prediction accuracy, user satisfaction, and overall clinical utility 

over time. 

Focusing on these design principles, the prototype aims to bridge the gap between machine 

learning research and practical healthcare applications and contribute to patient care 

outcomes in dengue prediction. 

 

4.3 System Testing/ Model Evaluation 

 

The implementation of "A Machine Learning Approach For Predictive-Probability 

Analysis And Preventive Strategies In Dengue Fever" involves rigorous system testing and 

model evaluation to ensure accuracy, reliability, and usability in clinical practice. 

 

Testing Framework: A comprehensive testing framework is established to evaluate the 

prototype's performance. This includes unit testing of individual components such as data 

preprocessing modules, machine learning algorithms, and the user interface. Integration 

testing ensures seamless interaction between different system modules, including data 

input, prediction engine, and output visualization. 

Performance Metrics: Standard performance metrics such as accuracy employed to assess 

the predictive models' effectiveness. These metrics provide quantitative insights into how 

well the models classify patients into dengue and non-dengue categories based on input 

data. 

Cross-Validation: Cross-validation techniques, such as cross-validation, are utilized to 

validate the models' generalizability and robustness. By splitting the dataset into multiple 

subsets, training and testing are performed iteratively to mitigate overfitting and ensure that 

the models perform well on unseen data. 

Validation Against Baselines: The performance of the machine learning models—CNN, 

Linear Regression, Random Forest, K-Nearest Neighbors (KNN)—is compared against 
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baseline methods or existing clinical practices. This comparative analysis helps validate 

the models' superiority in terms of accuracy and predictive power. 

Real-World Simulation: Simulated real-world scenarios and datasets may be used to 

further evaluate the prototype's performance under varied conditions. This testing phase 

assesses how well the predictive models adapt to different patient demographics, symptom 

profiles, and clinical settings. 

Clinical Validation: Collaboration with healthcare professionals facilitates clinical 

validation of the prototype. Clinicians evaluate the prototypes' predictions against actual 

patient outcomes, providing qualitative feedback on usability, interpretability, and clinical 

relevance. 

Ethical Considerations: Throughout the testing and evaluation process, ethical 

considerations regarding patient privacy, data security, and model transparency are 

paramount. Measures are taken to ensure compliance with regulatory requirements and 

ethical standards in healthcare data usage. 

By conducting thorough system testing and model evaluation, this implementation phase 

aims to validate the effectiveness and applicability of machine learning-based dengue 

prediction models in real-world clinical settings. The insights gained from these 

evaluations contribute to refining the models, improving accuracy, and ultimately 

enhancing patient care outcomes. 

 

4.4 Summary 

 

This section outlines the implementation process for developing a machine learning model 

to predict dengue. We detail the machine learning algorithm selected, the data pre-

processing techniques employed to clean and prepare the data for analysis, and the training 

process used to build the model. In addition, we describe the evaluation metrics used to 

evaluate the performance of the model in predicting dengue. This section provides a broad 

overview of the technical aspects involved in developing machine learning models for 

dengue forecasting. 
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CHAPTER 5 

RESULT AND ANALYSIS 

 

5.1 Overview 

 

This study on "A Machine Learning Approach For Predictive-Probability Analysis And 

Preventive Strategies In Dengue Fever" provided insightful results on the performance of 

four algorithms: CNN, Linear Regression, Random Forest, K-Nearest Neighbors (KNN). 

The dataset is then split into training and testing sets. Model performance is evaluated using 

appropriate evaluation metrics, such as accuracy and area under the receiver operating 

characteristic curve (AUC-ROC). Comparative analysis is performed to compare the 

performance of different algorithms and identify the most effective method for dengue 

prediction. Validation techniques including sensitivity analysis and external validation are 

employed to ensure the reliability and generalizability of the results. Following this 

experimental setup, the study aims to develop accurate and reliable predictive models for 

dengue prognosis, which contribute to improved healthcare decision-making and patient 

outcomes. The study found that Linear Regression and Random Forest achieved the highest 

accuracy among the algorithms, with an impressive rate of 99%. Linear regression and 

random forest ability demonstrate its robustness and suitability for medical prediction tasks 

in effectively classifying patients into normal and affected categories. CNN also performed 

strongly, achieving an accuracy of 97%, demonstrating its ability to handle complex data 

structures and variables. KNN demonstrated an accuracy of 54%, indicating their 

competitive performance in predicting dengue outcomes. These results suggest that 

machine learning algorithms can significantly contribute to the accuracy and efficiency of 

dengue prediction, providing healthcare practitioners with valuable tools to improve 

diagnostic processes and patient care strategies. Further analysis highlights the need for 

continuous refinement and validation of models for different patients. 

 

5.2 Experimental/ Simulation Result 

 

This section compares four main machine learning algorithms. Classification performance 

comes first. Then, the overall metrics of those models are reviewed to collect, describe, 

identify potential causes and areas for improvement in results. The section begins by 
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summarizing performance metrics including accuracy and area under the receiver 

operating characteristic curve (AUC-ROC) for each machine learning algorithm 

considered. Comparative analysis is then performed to compare the performance of 

different algorithms and identify the most effective method for dengue prediction. 

Additionally, visualizations such as confusion matrix, ROC curve can be provided to 

further illustrate the performance of the models. The strengths and weaknesses of each 

algorithm are discussed, highlighting factors such as predictive accuracy, interpretability, 

and computational efficiency. Sensitivity analysis is performed to assess the stability of 

model predictions under different conditions, external validation techniques can be 

employed to assess model performance on independent datasets if available. Overall, the 

experimental results and analyzes provide valuable insights into the performance of 

machine learning models for dengue prediction using secondary datasets, informing future 

research directions and clinical decision-making processes. 

 

Table 5.2.1: Precision, Recall, F1-Score 

Architecture Training Accuracy Model Accuracy 

CNN 97.17% 97% 

Linear Regression  99.29% 99% 

Random forest 99.35% 99% 

KNN 53.52% 54% 
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Figure 5.2.1: Training and Validation Accuracy. 

 

 

 

Figure 5.2.2: Loss curve for the CNN model. 
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Figure 5.2.3: Confusion Matrix  

 

 

Figure 5.2.4: Correlation Matrix. 
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Figure 5.2.5: Bar Plot for Random Forest. 

 

 

Figure 5.2.6: Bar plot for Outcome. 

 

The model appears to perform well overall, as evidenced by its high ratio of true positives 

to true negatives. Nevertheless, a small percentage of false positives and false negatives 

occur. False negative results can cause patients to wait longer for necessary treatment, 

while false positive results can lead to unnecessary care for patients who do not actually 

have dengue. It is important to note that this is only a small sample of data, and the 

performance of the model may vary based on the dataset used for training. Furthermore, 
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the confusion matrix only provides part of the picture. Additional metrics that can reveal 

more about the model's performance. 

 

5.3 Performance/ Comparative Analysis 
 

 

Figure 5.3.1: Accuracy Bar Chart 

 

In this section of the thesis paper "A machine learning method for predictive-probability 

analysis and preventive strategies in dengue fever" where multiple machine learning 

algorithms achieve high accuracy, such as linear regression and random forest with 99%, 

CNN 97%, K-Nearest Neighbors (KNN) with 54% several points can be highlighted to 

contextualize and analyze these results. First, the discussion can focus on comparing the 

performance of each algorithm, emphasizing their strengths and weaknesses in terms of 

dengue prediction. For example, the high accuracy of linear regression and random forest 

can be attributed to their ability to effectively define nonlinear decision boundaries, while 

the performance of random forest can be attributed to their ability to handle high-

dimensional data and capture complex interactions between features. Similarly, the 

discussion may explore the trade-off between interpretability and accuracy, noting that 

while CNN achieves higher accuracy, KNN may offer more interpretability due to their 

simpler decision-making processes. Additionally, the discussion is the potential utility of 

machine learning models to assist healthcare professionals in informing targeted 

interventions or preventive measures. Furthermore, the discussion may consider potential 

sources of bias or confounding that may affect model performance, as well as the 
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generalizability of findings across different patient populations or healthcare settings. 

Overall, the discussion provides critical insight into the significance of the high accuracy 

achieved by multiple machine learning algorithms in dengue forecasting and provides 

research implications. 
 

5.4 Summary 

 

The Results and Analysis section presents the results obtained from the machine learning 

model developed for dengue forecasting. Here, we discuss the performance of the model 

on selected evaluation metrics. This involves presenting accuracy metrics used to assess 

the model's ability to accurately predict the presence of dengue. We will further analyze 

the results to gain insight into the strengths and weaknesses of the model. This may include 

exploring factors affecting model performance, identifying potential areas for 

improvement, or visualizing model predictions to understand the decision-making process. 

The Results and Analysis section explores the performance of machine learning models 

developed for dengue forecasting. We evaluated four algorithms: CNN, Linear Regression, 

Random Forest, K-Nearest Neighbors (KNN). Among these algorithms, Linear Regression 

and Random Forest achieved the highest accuracy of 99%, followed by CNN at 97%, KNN 

at 54%. This indicates that linear regression and random forest demonstrated the strongest 

ability to accurately predict dengue presence in our dataset. Further analysis will delve 

deeper into the performance of each model. We will explore factors that may affect the 

results, such as the complexity of the data or specific characteristics of each algorithm. 

Additionally, we can consider visualization techniques to understand how each model 

predicts and identify potential areas for improvement. This section aims to provide a 

comprehensive understanding of the performance of the models in predicting dengue. By 

comparing their performance and exploring underlying factors, we can gain valuable 

insight into the suitability of different machine learning methods for these specific tasks. 
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CHAPTER 6 

IMPACT ON SOCIETY, ENVIRONMENT AND 

SUSTAINABILITY 

 

6.1 Impact on Life 

 

The impact of accurately predicting dengue using machine learning extends significantly 

into various aspects of life, both for individuals and the healthcare system. For patients, 

early and precise prediction can lead to timely interventions, reducing the discomfort and 

complications associated with advanced stages of the disease. This proactive approach can 

improve quality of life by minimizing symptoms such as high fever, severe headaches, and 

joint and muscle pain, and can prevent the progression to severe dengue, which can be life-

threatening. 

From a healthcare perspective, machine learning models can optimize resource allocation 

by identifying high-risk individuals and areas, enabling more efficient management of 

healthcare resources and reducing the burden on medical professionals. This can be 

particularly crucial in areas where dengue is endemic, as it allows for targeted vector 

control measures, such as mosquito eradication programs, and focused public health 

campaigns to reduce transmission. 

Moreover, the integration of predictive analytics can enhance patient education and self-

care, empowering individuals to take preventive measures such as using mosquito 

repellents, installing screens on windows, and eliminating standing water where 

mosquitoes breed. This can significantly reduce the incidence of dengue and its spread 

within communities. 

Overall, the adoption of machine learning for dengue prediction promises to streamline 

healthcare processes, reduce costs, and improve patient outcomes, marking a significant 

advancement in the medical field. By leveraging data-driven insights, healthcare systems 

can become more proactive and responsive in managing dengue, ultimately saving lives 

and enhancing public health. 

 

6.2 Impact on Society and Environment 

 

The social and environmental implications of using machine learning for dengue 
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forecasting are multifaceted and profound. At the societal level, these technological 

advances democratize access to preventive health care, particularly benefiting 

disadvantaged and rural communities that may lack specialized medical services. By 

facilitating early detection and management, machine learning can reduce the incidence of 

severe dengue disease, thus reducing overall healthcare costs and reducing the economic 

burden on individuals and healthcare systems. In addition, it promotes a culture of 

preventive health, encouraging individuals to seek early advice and take measures to avoid 

mosquito bites and eliminate breeding sites. 

From an environmental perspective, medical interventions and reduced hospital visits 

associated with improved dengue treatment lead to reduced medical waste and resource 

consumption. Fewer hospitalizations and intensive care requirements mean less reliance on 

disposable medical supplies, thereby contributing to environmental sustainability. 

Furthermore, the shift towards digital health solutions reduces the need for physical 

infrastructure and travel, further reducing the carbon footprint associated with healthcare 

delivery. 

Furthermore, predictive analytics can help target vector control, reducing the need for 

widespread use of pesticides and thus reducing their environmental impact. By identifying 

high-risk areas, authorities can implement more efficient and localized mosquito control 

measures, preserving ecosystems while still fighting the spread of dengue. 

In summary, the application of machine learning to dengue prediction not only enhances 

public health and economic efficiency but also supports environmental conservation 

efforts. By using technology to improve early detection and prevention, society can reduce 

the effects of dengue and build a healthier, more sustainable future. 

 
 

6.3 Ethical Aspects 

 

The research on "A Machine Learning Approach for Predictive-Probability Analysis and 

Preventive Strategies in Dengue Fever" is underpinned by a commitment to ethical 

considerations throughout its methodology. The ethical considerations for a research 

project include informed consent, data privacy and security, bias and fairness, transparency 

and accountability, beneficence and non-maleficence, equitable access to benefits, 

regulatory compliance, public engagement and communication, long-term implications, 
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and collaboration and interdisciplinary approach. Informed consent ensures participants 

understand the purpose of data collection and how it will be used. Data privacy and security 

protect sensitive information and anonymize data to prevent re-identification. Be vigilant 

about biases in data or algorithms used in machine learning approaches to prevent 

discriminatory outcomes. Transparency in research methodology ensures accountability 

and allows for scrutiny and reproducibility of findings. Maximize the benefits of predictive 

models for preventive strategies in dengue fever while minimizing potential harm. Ensure 

equitable access to benefits for all populations, including marginalized or underprivileged 

communities. Adhere to relevant regulations and guidelines governing research involving 

human subjects and healthcare data. Public engagement and communication facilitate 

informed decision-making by communicating findings clearly and understandably. 

Consider the long-term implications of deploying machine learning models for predictive 

analysis and preventive strategies in dengue fever and collaborate with experts from diverse 

fields to develop holistic preventive strategies. By addressing these ethical considerations, 

the research can contribute to the advancement of knowledge and the development of 

ethically sound approaches to combating dengue fever.  

By addressing these ethical considerations, researchers can ensure that the development 

and deployment of predictive models for dengue prediction is conducted in a responsible 

and ethically sound manner, prioritizing patient well-being, autonomy, and justice. 
 

6.4 Sustainability Plan 

 

The sustainability plan for the study "A Machine Learning Approach For Predictive-

Probability Analysis And Preventive Strategies In Dengue Fever" is designed to minimize 

environmental impact while ensuring ongoing societal contributions. This includes 

continuous data collection, algorithm refinement, and increasing model performance for 

better prediction accuracy. Collaboration with healthcare institutions, academic 

researchers, and industry stakeholders is critical to accessing the necessary data, resources, 

and expertise. Educating healthcare professionals, patients and the wider community 

through workshops, educational materials and online platforms is essential to promote 

understanding and effective use of technology. Evaluating impact involves conducting 

prospective studies, monitoring patient outcomes, and making iterative improvements. 

Scaling implementation involves expanding access to technology, addressing resource 
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constraints, and adapting models to different settings and populations. This comprehensive 

approach ensures that predictive models for predicting dengue have a lasting and 

meaningful impact on healthcare delivery, patient outcomes and public health. 

 

6.5 Summary 

 

Implementing machine learning for dengue predicting has significant implications for 

society, environment and sustainability. Socially, this technology increases the 

accessibility and equity of healthcare and benefits remote communities. It reduces the 

incidence of severe dengue, reduces the economic burden on individuals and healthcare 

systems, and fosters a proactive health culture. Environmentally, reducing critical care and 

hospitalizations reduces medical waste and resource consumption, contributing to 

sustainability. Fewer hospitalizations mean less use of disposable medical supplies in line 

with environmental conservation efforts. Additionally, adoption of digital health solutions 

reduces the need for extensive physical infrastructure and reduces travel, thereby reducing 

the carbon footprint of the healthcare sector. Overall, integrating machine learning into 

dengue prediction fosters a sustainable, efficient, and equitable healthcare system, driving 

positive social and environmental outcomes. 
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CHAPTER 7 

CONCLUSION AND FURTHER WORK  

 

7.1 Conclusions 

 

This study examines the feasibility of using machine learning algorithms to predict dengue 

using a primary dataset of patient information. Through extensive experiments and 

analysis, several key conclusions can be drawn. First, the results demonstrate the 

effectiveness of machine learning techniques such as CNN, Linear Regression, Random 

Forest K-Nearest Neighbors (KNN) to accurately predict dengue probability based on 

patient demographics, medical history and symptoms. These findings highlight the 

potential of machine learning as a valuable tool in medical decision-making processes 

supporting dengue diagnosis and management. In addition, comparative analysis of 

different algorithms revealed insights into their respective strengths and weaknesses. 

Random forests offer a balance between accuracy and interpretability, making it a practical 

choice for clinical settings where clarity and ease of interpretation are paramount. 

However, it is essential to acknowledge the limitations of this study. The secondary 

datasets used may have inherent biases or limitations, and further investigation is needed 

to generalize the results to larger patient populations or healthcare settings. Additionally, 

the performance of machine learning models can be affected by factors such as data quality, 

feature selection, and model hyperparameters, which require careful consideration and 

optimization. Furthermore, the development of interpretable machine learning models can 

facilitate the adoption of predictive analytics in real-world healthcare settings. In 

conclusion, although this study represents an important step toward leveraging machine 

learning to predict dengue, more research and collaboration between healthcare 

professionals and data scientists is needed to fully realize the potential of predictive 

modeling in improving patient outcomes and healthcare delivery. 

 

7.2 Further Suggested Works 

 

Future research on "A Machine Learning Approach For Predictive-Probability Analysis 

And Preventive Strategies In Dengue Fever" can build upon this study by addressing 

several key areas. Firstly, expanding the dataset to include a larger and more diverse 



            ©Daffodil International University 

 
40 

 

population would enhance the model's generalizability and robustness. Incorporating 

additional features, such as climatic data, socio-economic factors, and individual health 

history, could improve prediction accuracy. Additionally, developing real-time prediction 

systems integrated into public health surveillance and electronic health records would 

facilitate timely and effective interventions. Longitudinal studies to monitor the model's 

performance over time and its impact on patient outcomes and disease spread would 

provide valuable feedback for continuous improvement. Collaboration with public health 

officials and clinicians to refine and validate the models in practical settings is crucial for 

ensuring their applicability and effectiveness. Finally, addressing ethical considerations, 

including bias mitigation and ensuring data privacy, will be essential as these models are 

further developed and deployed in public health environments. 

 

7.3 Limitations/ Conflict of Interests 

 

This study on "A Machine Learning Approach For Predictive-Probability Analysis And 

Preventive Strategies In Dengue Fever", while promising, has several limitations. Post 

secondary datasets may not be fully representative of the larger patient population, 

potentially limiting the generalizability of the model. An imbalance in the dataset with a 

high proportion of normal patients may affect model performance and lead to biased 

predictions. Additionally, reliance on self-reported data introduces the potential for 

inaccuracies and inconsistencies. Although the selected algorithms (CNN, Linear 

Regression Random Forest, KNN) are powerful, each has inherent limitations, such as the 

computational inefficiency of KNN with large datasets. The study also did not include 

external validation, which is essential to assess the applicability of the model in real-world 

clinical settings. Furthermore, there may be potential conflicts of interest if researchers 

have affiliations or financial relationships with organizations that may benefit from certain 

results. It will be important to address these limitations in future studies to develop more 

accurate, reliable and clinically useful predictive models for dengue. 
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Appendix A 

Course Outcomes, Complex Engineering Problems (EP) and Complex 

Engineering Activities (EA) Addressing 

Title:  

A MACHINE LEARNING APPROACH FOR PREDICTIVE-PROBABILITY 

ANALYSIS AND PREVENTIVE STRATEGIES IN DENGUE FEVER 

Student ID: [202-15-3808, 202-15-3814] 

 

             CO Description for FYDP 

CO CO Descriptions PO 

Phase -I 

CO1 Integrate recently gained and previously acquired knowledge to identify a A 

Machine Learning Approach for Predictive-Probability Analysis and 

Preventive Strategies in Dengue Fever for the Final Year Design Project 
(FYDP) 

PO1 

CO2 Analyze different aspects of the goals in designing a solution for this FYDP PO2 

CO3 Explore diverse problem domains through a literature review, delineate the 

issues, and establish this goals for the FYDP 

PO4 

CO4 Perform economic evaluation and cost estimation and employ suitable project 

management procedures throughout the development life cycle of the FYDP 

PO11 

Phase -II 

CO5 Design and develop technical solutions and system components or processes that 

meet specified requirements, ensuring compliance with public health and safety 

standards, as well as considering cultural, socioeconomic, and environmental factors 

in this FYDP 

PO3 

CO6 Choose and apply appropriate methodologies, resources, and contemporary 

engineering and IT technologies to address complex engineering processes, 

encompassing prediction and modeling, while adhering to relevant constraints in this 
FYDP 

PO5 

CO7 Analyze societal, health, safety, legal, and cultural considerations, along with 

associated responsibilities, in the context of professional engineering practice and the 

resolution of this problem, employing logical reasoning guided by contextual 

understanding. 

PO6 

CO8 Comprehend and evaluate the enduring sustainability and impact of professional 

engineering endeavors in addressing intricate engineering challenges within social 

and environmental frameworks. 

PO7 

CO9 Implement ethical principles and adhere to professional standards and norms in this 

FYDP 
PO8 

CO10 Capable of operating proficiently both individually and as a team member or leader 

across diverse teams and interdisciplinary settings in this FYDP. 
PO9 
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CO11 Proficiently communicate with the engineering community and broader society 

regarding complex engineering endeavors, including the ability to comprehend and 

generate comprehensive reports and design documentation, as well as provide and 

receive clear instructions throughout this FYDP. 

PO10 

CO12 Acknowledge the importance of self-directed and life-long learning within the 

evolving landscape of technology, and possess the readiness and capability to engage 

in lifelong learning endeavors. 

PO12 
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