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ABSTRACT

The UV Index Prediction System project aims to tackle the serious public health 
concern of ultraviolet radiation exposure, which can result in serious health disorders 
like skin cancer, cataracts, and other UV-related illnesses. This project's main driving 
force is the requirement for precise and timely UV index level forecasts to enable 
people to minimize health risks and take the appropriate safeguards. Because of the 
temporal interdependence and complex structure of environmental data, traditional 
methods of UV index prediction are not always accurate. This study uses Long Short 
Term Memory (LSTM) neural networks, a kind of recurrent neural network (RNN) 
renowned for its adeptness in processing sequential input, to overcome these obstacles. 
The project methodology consists of several important stages, including a review of 
the literature, data gathering from dependable sources including environmental 
agencies and meteorological departments, and LSTM model deployment. The research 
framework includes a precise structure that outlines the goals, assignments, duties, and 
deliverables for every stage. The gathered data is preprocessed to make sure it is 
relevant and of high quality before being included to the LSTM model. To maximize 
the predicting performance of the model, historical UV index data is used for training 
and validation. The LSTM model is especially well-suited for this purpose because of 
its capacity to recognize and understand long-term dependencies in data. The LSTM 
based predictive model's conception and development, as well as thorough testing and 
evaluation, comprise the real labor done. The developed model demonstrated 
predicting performance with MAE at 0.074 and MSE at 0.008 as well as RMSE at 
0.091. A moderate level of relationship exists between the model inputs and outputs as 
shown in the R-squared value of 0.41. Additionally, the system successfully predicted 
UV index levels with accuracy at 81.46%. The systematic approach demonstrates 
higher performance levels and better predictive accuracy when compared to traditional 
forecasting solutions.

v



TABLE OF CONTENTS

CONTENT PAGE

SUPERVISOR APPROVAL ii
STUDENT DECLARATION iii

ACKNOWLEDGEMENT iv

ABSTRACT v
LIST OF FIGURES ix

LIST OF TABLES xi

LIST OF EQUATIONS xii
LIST OF ABBREVIATIONS xiii

CHAPTER ONE: INTRODUCTION

1.1 Background of Study 1

1.2 Problem Statement 4

1.3 Objectives 6

1.4 Project Scope 6

1.5 Project Significance 7

1.6 Overview of Research Framework 8

1.7 Gantt Chart 9

1.8 Conclusion 11

CHAPTER TWO: LITERATURE REVIEWS

2.1 Artificial Intelligence 12

2.1.1 Predictive Modelling (Technique & Application) 13

2.2 Ultraviolet Data Analysis 14

2.3 Deep Learning Algorithm 16
vi



2.3.1 LSTM Structure 17

2.3.2 LSTM Application 18

2.3.3 LSTM Algorithm Techniques 19

2.3.4 Advantages and Disadvantages LSTM Algorithm 22

2.4 Implementation of LSTM Algorithm in Various Problem 23

2.5 Similar Work 28

2.6 Implication of Literature Reviews 34

2.7 Conclusion 35

CHAPTER THREE: METHODOLOGY

3.1 Overview of Research Methodology 36

3.1.1 Detailed of Research Framework 36

3.2 Preliminary Phase 39

3.2.1 Literature Reviews 39

3.2.2 Knowledge Acquisition 39

3.2.3 Data Collection 40

3.3 Design & Implementation Phase 42

3.3.1 Prototype Logical Design 42

3.3.2 Flowchart of System Development 43

3.3.3 User Interface Design 45

3.3.4 Pseudocode of LSTM 46

3.3.5 Flowchart of LSTM Process 46

3.3.6 Prototype Implementation 48

3.4 Performance Evaluation 49

3.4.1 Accuracy of LSTM Algorithm 49

3.4.2 Prediction Performance of LSTM Algorithm 50

3.5 Conclusion 53

vii


