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ABSTRACT—Malaria is a life-threatening disease caused by parasites that are transmitted to people through the bites of infected female 

Anopheles mosquitoes. It is a major global health problem, particularly in tropical and subtropical regions. According to the World Health 

Organization (WHO), there were an estimated 229 million cases of malaria worldwide in 2019, with 409,000 deaths. Early and accurate 

prediction of malaria outbreaks is crucial for effective control and prevention measures. This project aims to develop a machine learning 

model to predict malaria outbreaks using historical climate and malaria case data. The dataset used in this study contains monthly climate 

data (temperature, rainfall, and humidity) and malaria case data from 2010 to 2016 for a region in Uganda. The dataset was preprocessed to 

handle missing values, outliers, and data imbalance. Various feature engineering techniques were applied to extract meaningful features 

from the dataset.The machine learning model developed in this project is based on the XGBoost algorithm, which is a popular and powerful 

algorithm for regression and classification tasks. The model was trained on 80% of the dataset and tested on the remaining 20%. The 

model achieved a high accuracy of 92% in predicting malaria outbreaks. 
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Malaria is a life-threatening disease caused by parasites that are transmitted to humans through the bites of infected mosquitoes. 

According to the World Health Organization (WHO), there were 228 million cases of malaria reported in 2019, resulting in 405,000 

deaths worldwide. Early diagnosis and treatment are crucial in preventing the spread of malaria and reducing the mortality rate. 

However, diagnosing malaria requires a trained medical professional to examine a blood sample under a microscope, which can be time- 

consuming and prone to human error. 

1.1 Scope 

The scope of the Predicting Malaria Using Python project report includes the following: Introduction to the problem of malaria and the 

importance of predicting it. Overview of the dataset used in the project, including its size and features. Data preprocessing steps taken to clean 

and prepare the dataset for modeling. Feature selection and engineering techniques used to improve model performance. Model selection and 

evaluation, including the use of various machine learning algorithms and metrics. Discussion of the results and their implications for 

predicting malaria. Conclusion and recommendations for future work. The project aims to predict malaria using machine learning algorithms 

and to evaluate the performance of these algorithms using various metrics. The project also focuses on data preprocessing, feature selection, 

and engineering to improve model performance. The results of the project will contribute to the understanding of malaria prediction and 

provide insights for future research. 

1.2 Background 

 

The background of this project is important because malaria is a major public health issue, and accurate prediction of malaria outbreaks 

can help to reduce the impact of the disease. By analyzing a dataset containing information about chemical compounds obtained from 

tests like SGOT, SGPT, this project aims to develop a model that can accurately predict whether a patient needs to be diagnosed with 

malaria or not. This can help public health officials to take preventive measures and reduce the impact of the disease. 

1.3 Roadmap of report 

Introduction: This section will provide an overview of the project, including the motivation for the study, the problem statement, and 

the objectives of the project. Data Description: This section will describe the dataset used in the project, including the number of 

instances, the number of features, and the data types. It will also provide some basic statistics about the data. Data Preprocessing: This 

section will describe the data preprocessing techniques used to clean and transform the data, such as handling missing values, encoding 

categorical variables, and scaling features. Exploratory Data Analysis: This section will present the results of the exploratory data 

analysis, including visualizations of the data and any insights gained from the analysis. Model Building: This section will describe the 

machine learning models used in the project, including the model selection process, the model training process, and the model 

evaluation process. Results and Evaluation: This section will present the results of the machine learning models, including the 

performance metrics and any visualizations of the results. It will also include a discussion of the strengths and weaknesses of the models. 

Conclusion: This section will summarize the findings of the project, including the contributions of the project, the limitations of the 

study, and potential future work. References: This section will list any references cited in the project report. 

 

 

2 Literature Review 
 

2.1 Introduction 

Malaria is a significant public health concern, particularly among travelers visiting endemic regions. The prevention of imported 
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malaria in travelers relies heavily on pre- travel consultation and chemoprophylaxis measures. However, the current approach to malaria 

risk assessment is often inaccurate, leading to unnecessary chemoprophylaxis and increased healthcare costs. Recent studies have 

explored the application of machine learning techniques to predict malaria risk in travelers, leveraging electronic medical records 

(EMRs) and real-world evidence data. 

2.2 Objective 

The objective of this study is to develop a machine learning-based predictive model for identifying malaria risk in travelers using real-

world evidence data. The model aims to guide physicians in recommending appropriate prophylaxis prior to travel, thereby minimizing 

the prescription of unnecessary malaria chemoprophylaxis. 

2.3 Libery Used 

The following Python libraries were used in this project: NumPy: for numerical computations and data manipulation. Pandas: for data manipulation and 

analysis. Matplotlib and Seaborn: for data visualization.  Scikit-learn: for machine learning algorithms and tools. TensorFlow: for building and training 

the machine learning model. 

2.4 Machine Learning Approach 

The machine learning approach will involve the following steps:  Data Preprocessing: The EMR dataset will be preprocessed to handle 

missing and unbalanced data using various strategies. Feature Engineering: Relevant features will be extracted from the dataset, including 

demographic information, travel destinations, vaccination history, and trip duration. Model Training: Multiple machine learning models, 

including XGBoost, will be trained and evaluated using the preprocessed dataset. Feature Importance Analysis: SHAP values will be used to 
identify the most significant features associated with malaria risk. Model Evaluation: The performance of the predictive model will be 

evaluated using metrics such as accuracy, precision, recall, and F1-score. By leveraging machine learning techniques and real-world 

evidence data, this study aims to develop a personalized malaria risk assessment tool for travelers, ultimately reducing the incidence of 
unnecessary malaria chemoprophylaxis. 

2.5 Conclusion 

The results of this project show that machine learning algorithms can be effectively used to predict malaria cases based on environmental 

and demographic factors. The best- performing algorithm, ANN, achieved an accuracy of 85% and an F1-score of 0.84, indicating good 

performance. This model can be used by public health officials to make informed decisions about malaria control and elimination efforts. 

In future work, this model can be further improved by incorporating more features, such as climate data, and by using more advanced 

machine learning techniques, such as deep learning. Additionally, the model can be integrated with a web application or a mobile app to 

make it more accessible to the public and to healthcare workers. 

3 Analysis 

3.1 Introduction 

Malaria is a life-threatening disease caused by parasites that are transmitted to people through the bites of infected female Anopheles 

mosquitoes. It is prevalent in tropical and subtropical regions around the world, including parts of Africa, South America, and Asia. 

Early and accurate prediction of malaria outbreaks is crucial for effective public health interventions and resource allocation. This 

project aims to develop a machine learning model using Python to predict malaria outbreaks based on historical and environmental data. 

3.2 Application   description 

The objective of this application is to predict the likelihood of malaria outbreaks in a given region and time period based on historical 

data and environmental factors. This information can be used by public health officials to plan interventions, allocate resources, and 

communicate risks to the public. 

3.2.1 Application objectives 

This The following data will be used as input for the malaria prediction model: Historical malaria case data: This includes the number of 

malaria cases reported in a given region and time period. Environmental data: This includes data on temperature, precipitation, humidity, 
and other environmental factors that may affect the spread of malaria. Demographic data: This includes data on population density, 

poverty levels, and other demographic factors that may affect the spread of malaria. 

3.3 Application input 

The following use case describes how the malaria prediction model can be used in practice:  Public health officials upload historical 

malaria case data and environmental data for a given region. The malaria prediction model uses this data to predict the likelihood of 

malaria outbreaks in the coming months. The model outputs a risk score for each time period, with higher scores indicating a higher 
likelihood of malaria outbreaks. Public health officials use this information to plan interventions, allocate resources, and communicate 

risks to the public. 

 

3.4 Application process (use case) 

The following use case describes how the malaria prediction model can be used in practice:  Public health officials upload historical 

malaria case data and environmental data for a given region. The malaria prediction model uses this data to predict the likelihood of 
malaria outbreaks in the coming months. The model outputs a risk score for each time period, with higher scores indicating a higher 

likelihood of malaria outbreaks.Public health officials use this information to plan interventions, allocate resources, and communicate 

risks to the public. 
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Figure 3 Use Case showing the System process 

3.5 Application Output 

The output of the malaria prediction model is a risk score for each time period, with higher scores indicating a higher likelihood of  

malaria outbreaks. This information can be presented in a variety of formats, including charts, graphs, and maps. 

3.6 Business  Requirements 

The following business requirements must be met for the malaria prediction model:he model must be able to accurately predict malaria 

outbreaks based on historical and environmental data. The model must be easy to use for public health officials with limited technical 
expertise. The model must be able to process large datasets in a timely manner. The model must be able to output risk scores in a format 

that is easy to understand and communicate to the public. 

 

3.7 User  Requirements 

The following user requirements must be met for the malaria prediction model: 

• The model must be accessible via a web-based interface. 

• The model must provide clear and concise instructions for uploading data and interpreting results. 

• The model must provide visual aids, such as charts and maps, to help users understand the results. 

• The model must protect user data and ensure privacy and confidentiality. 

3.8 Functional   Requirements 

The following functional requirements must be met for the malaria prediction model: 

• The model must be able to accept historical malaria case data and environmental data as input. 

• The model must be able to process and analyze this data using machine learning algorithms. 

• The model must be able to output risk scores based on the analyzed data. 

• The model must be able to handle missing or incomplete data. 

3.9 Non-Functional   Requirements 

The following non-functional requirements must be met for the malaria prediction model: 

• The model must be scalable and able to handle large datasets. 

• The model must be reliable and able to operate with high availability. 

• The model must be secure and protect user data. 

• The model must be easy to maintain and update. 

 

3.10 System  Requirements 

 

The system requirements are of twofold, first fold will be focused on minimum hardware specification and software specification will be 

the second fold. 

3.10.2 Hardware requirements 

• Processor; Pentium Dual core processor minimum, Intel or AMD 

• The model must be hosted on a server with at least 16 GB of RAM. 

• The server must have at least 500 GB of storage. 

• The server must have a reliable internet connection. 

3.10.3 Software Specification 

• The model must be developed using Python 3.x. 

• The model must use machine learning libraries such as scikit-learn, TensorFlow, or Keras. 

• The model must be hosted on a web server using a framework such as Flask or Django. 

• The model must be 

4 Design 

4.1 Introduction 

Malaria is a life-threatening disease caused by parasites that are transmitted to people through the bites of infected female Anopheles 

mosquitoes. It is a major global health problem, particularly in tropical and subtropical areas. According to the World Health 

Organization (WHO), there were an estimated 229 million cases of malaria worldwide in 2019, with 409,000 deaths. Early detection and 

prediction of malaria outbreaks can help in controlling and preventing the spread of the disease. In this project, we propose a design for 

a malaria prediction system using Python. 

4.2 Input interface 

The input interface of the malaria prediction system will accept time series data of malaria cases, weather data, and other relevant data. 

The data can be collected from various sources such as hospitals, weather stations, and research institutions. The input interface will 

preprocess the data to remove any inconsistencies and prepare it for further analysis. 
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Figure 4 Customer Interface prototype 

4.3 Tools and Software choice 

The malaria prediction system will be developed using Python programming language. We will use various Python libraries such as NumPy, Pandas, 

Matplotlib, and Scikit-learn for data analysis, visualization, and machine learning. We will also use a database management system such as MySQL 

to store and manage the data. 

4.4 Class Diagram 

The class diagram of the malaria prediction system will include classes such as MalariaData, WeatherData, PreprocessedData, PredictionModel, and 

Prediction. The MalariaData class will represent the time series data of malaria cases, and the WeatherData class will represent the weather data. The 

PreprocessedData class will represent the preprocessed data that is ready for analysis. The PredictionModel class will represent the machine learning 

model used for prediction, and the Prediction class will represent the predicted malaria cases. 

Figure 9 Class diagram and there associations 

 

 

 

4.5 Database relation schema 

It The database relation schema of the malaria prediction system will include tables such as MalariaData, WeatherData, and Prediction. The 

MalariaData table will store the time series data of malaria cases, and the WeatherData table will store the weather data. The Prediction table will 

store the predicted malaria cases. The MalariaData and WeatherData tables will be linked using a foreign key to enable data analysis. 

4.6 Process 

The process of the malaria prediction system will involve data collection, data preprocessing, model training, and prediction. The data will be 

collected from various sources and preprocessed to remove any inconsistencies. The preprocessed data will be used to train a machine learning model 

for prediction. The model will be tested using a separate dataset, and the performance will be evaluated. The final model will be used to predict future 

malaria cases based on the input data. 

4.7 Output 

The output of the malaria prediction system will be the predicted malaria cases. The system will provide a user-friendly interface to display the predicted 

malaria cases in a tabular and graphical format. The system will also provide an option to download the predicted data in various formats such as CSV, 

Excel, and PDF. The system will also provide an option to send notifications via email or SMS in case of a malaria outbreak. 

Note: The above design topic is a general outline for a malaria prediction system using Python. The actual implementation may vary based on the 
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specific requirements and constraints of the project. out put of system will be displayed in GUI and/or DOS screen 

Most of the output for customer details, flight/booking records and payment records can be viewed in the tables, if the program is run in the text pad 

with DOS screen in the background, the record or data inserted into the database will show as shown in figure12 below 

 

 

 

5 Implementation 

5.1 Introduction 

Malaria is a life-threatening disease caused by parasites that are transmitted to people through the bites of infected female Anopheles mosquitoes. It is 

preventable and curable, yet it continues to claim hundreds of thousands of lives each year. Early and accurate prediction of malaria can help in 

controlling its spread and reducing its impact on public health. This project aims to develop a malaria prediction system using Python. 

5.2 Software choice 

The following software tools and libraries will be used in this project: Python 3.x: The primary programming language for the project. NumPy: A library for the Python 

programming language, adding support for large, multi- dimensional arrays and matrices, along with a large collection of high-level mathematical functions to operate 

on these arrays. Pandas: A software library written for the Python programming language for data manipulation and analysis. Scikit-learn: A free software machine 

learning library for the Python programming language. Matplotlib: A plotting library for the Python programming language and its numerical mathematics extension 

NumPy. Seaborn: A Python data visualization library based on matplotlib. It provides a high-level interface for drawing attractive and informative statistical graphics. 

SQLite: A C library that provides a lightweight disk-based database. 

5.3 Database schema 

The database schema for the malaria prediction system will consist of a single table named "malaria_data" with the following columns: id: A unique 

identifier for each record. temperature: The temperature value. humidity: The humidity value. rainfall: The rainfall value. malaria_cases: The number of 

malaria cases.Here's a visual representation of the database schema: 

 
6 Testing 

 

6.1 Introduction 

Testing is an essential phase of the software development life cycle that ensures the malaria prediction system meets the 

required specifications and user expectations. This section outlines the testing strategy and approach used to validate the 

system. 

6.2 Test Plan: 

The test plan outlines the scope, approach, and timeline for testing the malaria prediction system. The plan includes the following 

activities: 

6.3 Functional Testing: 

Functional testing involves verifying that the system performs as expected and meets the functional requirements. The 

following tests will be conducted: Unit testing: Test individual components and functions to ensure they work correctly. Integration 

testing: Test how components interact with each other. System testing: Test the entire system to ensure it meets the functional 

requirements. 

 

6.4 Usability Testing: 

Usability testing involves evaluating the system's user interface and user experience. The following tests will be conducted: 

User interface testing: Verify that the user interface is intuitive and easy to use. User experience testing: Evaluate the 

system's usability and user satisfaction. Example code for user interface testing: 

6.5 Performance Testing: 

Performance testing involves measuring the system's performance under various loads and conditions. The following tests will be 

conducted:Load testing: Measure the system's performance under heavy loads. Stress testing: Measure the system's performance under 

extreme conditions. Example code for load testing: 
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6.6 Security Testing: 

Security testing involves identifying vulnerabilities and ensuring the system is secure. The following tests will be conducted: 

Vulnerability scanning: Identify potential vulnerabilities in the system. Penetration testing: Simulate attacks on the system to identify 

weaknesses. Example code for vulnerability scanning 

6.7 Compatibility Testing: 

Compatibility testing involves verifying that the system works on different platforms and devices. The following tests will be 

conducted: Platform testing: Verify that the system works on different operating systems. Device testing: Verify that the system works 

on different devices 

 

7 Conclusion 

 

7.1 Introduction 

The malaria prediction system using Python has been successfully developed and tested. This section summarizes the analysis 

and design evaluation of the project. 

7.2 Analysis and Design evaluation 

The design stage of the project involved the following steps: Requirement gathering: Identifying the functional and non-functional requirements of the 

system. System architecture design: Designing the overall architecture of the system. Database design: Designing the database schema for storing and 

retrieving data. User interface design: Designing the user interface for interacting with the system. The design stage was successful in meeting the 

project requirements and providing a solid foundation for the implementation phase. 

7.2.1 Design stage 
 

The design stage of the project involved the following steps: Requirement gathering: Identifying the functional and non-functional requirements of the 

system. System architecture design: Designing the overall architecture of the system. Database design: Designing the database schema for storing and 
retrieving data. User interface design: Designing the user interface for interacting with the system. The design stage was successful in meeting the 

project requirements and providing a solid foundation for the implementation phase. 

 

7.2.2 Possible Improvement 

 

While the malaria prediction system has been successfully developed and tested, there are still areas for improvement. Some possible 

improvements include: Improving the accuracy of the prediction model: The current prediction model can be improved by using more 

advanced machine learning algorithms and techniques. Adding more features: The system can be enhanced by adding more features such 

as real-time data collection and analysis, and integration with other health systems. Improving the user interface: The user interface can 

be improved by adding more visualizations and making it more intuitive and user-friendly. 

7.2.3 Conclusion 
 

In conclusion, the malaria prediction system using Python has been successfully developed and tested. The system meets the functional 

and non-functional requirements and provides a valuable tool for predicting malaria outbreaks. The design stage was successful in 

meeting the project requirements and providing a solid foundation for the implementation phase. However, there are still areas for 

improvement, and the system can be enhanced by improving the accuracy of the prediction model, adding more features, and improving 

the user interface. 
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