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ABSTRACT

In the context of institutional vehicle management, data-driven insights play a vital
role in optimizing resource allocation and reducing operational inefficiencies. This
study focuses on analyzing vehicle utilization and travel patterns at Universiti
Teknologi Mara Cawangan Terengganu Kampus Kuala Terengganu (UITMCTKKT),
aiming to improve decision-making for the Vehicle Management Unit (VMU) using
predictive analytics. The primary objective of this project is to identify vehicle usage
trends, monitor driver workload, and predict day types associated with peak or low
demand periods. The project does not involve scheduling automation but instead
emphasizes visualizing mileage and trip frequency to assist VMU in planning
maintenance schedules, rotating vehicle use, and supporting budget allocation. The
CRISP-DM framework was adopted as the methodology to guide data preparation,
modeling, and evaluation. Two key experiments were conducted using machine
learning models. The Experiment 1 focused on classifying vehicle types based on
utilization and Experiment 2 involved predicting no of trips per day using classifiers
such as Random Forest, Decision Tree, and Support Vector Machine (SVM). Data
from 2023 to 2024 was cleaned and analyzed, and visualizations were developed
through an interactive dashboard using Power BI. Results from the experiments
showed that cars and buses were the most frequently used vehicle types, particularly
during lecture days and the month of October. The Random Forest model
outperformed other algorithms in predicting the daily number of vehicle trips,
achieving the lowest RMSE and absolute error values among all models tested. This
indicates its strong ability to model temporal and operational patterns in the dataset
accurately. The dashboard enabled users to trace mileage, detect underused vehicles,
and identify periods suitable for vehicle maintenance. The findings confirm that
predictive analytics can significantly enhance vehicle management efficiency by
supporting data-driven decision-making and resource planning. Expert evaluations
further validated the dashboard’s usability and functionality. Future work may
involve integrating real-time tracking, automating data entry, and including
additional features such as fuel prediction, overtime claim analysis, and annual
maintenance planning.

vi



CONTENT

TABLE OF CONTENTS

SUPERVISOR APPROVAL
STUDENT DECLARATION
ACKNOWLEDGEMENTS

ABSTRACT
LIST OF FIGURES
LIST OF TABLES

LIST OF ABBREVIATIONS

CHAPTER ONE: INTRODUCTION
1.1.  Background of Study

1.2. Current Business Process

1.3. VMU Organizational Structure

1.4.  Problem Statement

1.5.  Project Objectives

1.6.  Project Scope

1.7.  Project Significance

1.8.  Project Framework

1.9.  Gantt Chart

1.10. Expected Outcome

1.11. Conclusions

CHAPTER TWO: LITERATURE REVIEW

2.1. Introduction

2.2, Vehicle Fleet Management

2.3. Business Analytics

23.1. Types of Business Analytics

232 Advantages of Business Analytics

23.3.  Components of Business Analytics

vii

PAGE

iii

v

vi
xi
Xiv

XV

O 0 3 O W

10
11
13
14
14

15
15
15
16
17
17
18



23.3.1. Data Mining
23.3.2. Text Mining

2.3.3.3. Data Aggregation

23.3.4. Forecasting

2.3.3.5. Data Visualization

24
241

Predictive Analytics

. Predictive Analytics Algorithm

24.1.1. Machine Learning in Predictive Analytics Algorithms

242
243
244

. Advantages of Predictive Analytics
. Challenges in Predictive Analytics

) Performance Evaluation Metric

24.4.1. Calculation and Interpretation of Evaluation Metrics

25.

25.1.
252
253,
254

2.6.
26.1
262

Predictive Analytics Methodology

Cross-Industry Standard Process for Data Mining

Google Data Analysis Process

OSEMN Framework

Comparison of Popular Predictive Analytics Methodologies
Business Analytics in Vehicle Fleet Management

. Similar Existing Research

. Comparison of Popular Data Mining Techniques for Fleet

Management Business Analytics

2.63.
2.7.

Implications of Literature Review

Conclusion

CHAPTER THREE: METHODOLOGY

3.1.

3.2.

3.3.
3.3.1
332
333

Introduction

Project Framework
CRISP-DM

. Project Planning

. Business Understanding

. Data Understanding

3.3.3.1. Identify Data
33.3.2. Collect Data

viil

18
19
20
20
21
21
23
24
24
25
25
26
27
28
29
30

34
35

39
41
43

44
44
44
47
47
47
49
50
51



