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ABSTRACT

The roundabout is type of circular intersection in which traffic can only flow in one 

direction around a central island. Roundabouts can improve traffic flow by maintaining 

a continuous flow of traffic because vehicles do not need to stop when there is no 

conflicting traffic. However, because of an improper priority system, they can develop 

into major bottleneck points as traffic rates rise, leading to significant delays during 

periods of high circulation. So, design of roundabout is important for traffic flow to run 

smoothly. Their many methods can be used to design roundabout, but CAGD 

(Computer-Aided Geometric Design) is the best method because it able to precise and 

accurate geometric shapes for the roundabout. It is because it has advantages of creating 

smooth curve which is suitable for design roundabout. Cubic trigonometric B-spline 

basis function been chosen for basis function in design roundabout. It is a spline that 

combines cubic B-spline and trigonometric functions which is suitable for design 

roundabout cause it a powerful mathematical instrument for crafting curves possessing 

favourable attributes like smoothness, flexibility, and local control. The objective of 

this study is to design roundabout using the cubic trigonometric B-spline with 

difference shape of parameter, obtain smooth curves for the design of the roundabout 

and determine the best shape parameter used in the design of the roundabout. The 

results of this study show shape parameter equal to 1 have the best results compared to 

rest of shape parameter which is prove it the most suitable shape parameter to design 

roundabout.

iii



ACKNOWLEDGEMENT

In the name of Allah, Most Gracious, Most Merciful. Praise to be to Allah, the Cherisher 

and Sustainer of the world. First and foremost, I would like to place on record my 

gratitude and offer sincere thanks to my supervisor Nursyazni binti Mohd Sukri who 

amply provided guidance and encouragement in this thesis. I also would like to 

acknowledge with thanks the help rendered by the faculty of Universiti Teknologi Mara 

for giving me the opportunity to pursue my study. Not forgetting all my friends who 

have helped me in many ways. Last but not the least, I reminisce fondly the constant 

encouragement and continuing support extended to me by my family.

iv



TABLE OF CONTENTS

Page

DECLARATION BY THE SUPERVISOR --------------------------------------------------- i

DECLARATION BY THE CANDIDATE----------------------------------------------------ii

ABSTRACT -------------------------------------------------------------------------------------- iii

ACKNOWLEDGEMENT ----------------------------------------------------------------------  iv

TABLE OF CONTENTS ------------------------------------------------------------------------v

LIST OF TABLES ------------------------------------------------------------------------------  vii

LIST OF FIGURES ----------------------------------------------------------------------------- viii

INTRODUCTION OF RESEARCH -----------------------------------------------------------1

1.1 Introduction ----------------------------------------------------------------------------- 1

1.2 Background of Study ------------------------------------------------------------------2

1.3 Problem Statement ---------------------------------------------------------------------4

1.4 Objectives ------------------------------------------------------------------------------- 5

1.5 Significance of the Project ------------------------------------------------------------5

1.6 Scope of the Project--------------------------------------------------------------------  6

1.7 Project Benefits------------------------------------------------------------------------- 6

1.8 Definition of Terms and Concept --------------------------------------------------- 7

1.9 Organization of Report ----------------------------------------------------------------  8

LITERATURE REVIEW ------------------------------------------------------------------------9

2.1 Introduction ----------------------------------------------------------------------------- 9

2.2 Literature Review ---------------------------------------------------------------------10

v



2.3 Conclusion ----------------------------------------------------------------------------- 13

METHODOLOGY------------------------------------------------------------------------------- 14

3.1 Introduction ---------------------------------------------------------------------------- 14

3.2 Cubic Trigonometric B-spline Curve.--------------------------------------------- 15

3.2.1 Basis of Cubic Trigonometric B-spline Curves. ----------------------------- 15

3.2.2 Properties of Cubic Trigonometric Bezier Curves -------------------------- 16

3.2.3 Shape parameters of Cubic Trigonometric B-spline ------------------------ 17

3.3 Conclusion ----------------------------------------------------------------------------- 19

IMPLEMENTATION ---------------------------------------------------------------------------20

4.1 Introduction ---------------------------------------------------------------------------- 20

4.2 Researcher Step------------------------------------------------------------------------21

4.3 Conclusion ----------------------------------------------------------------------------- 27

RESULTS AND DISCUSSION ---------------------------------------------------------------28

5.1 Introduction ---------------------------------------------------------------------------- 28

5.2 Results and Discussion ---------------------------------------------------------------29

5.3 Safety of design roundabout ---------------------------------------------------------34

5.4 Interactive application for roundabout -------------------------------------------- 37

5.5 Conclusion ----------------------------------------------------------------------------- 39

Conclusion and recommendations -------------------------------------------------------------40

6.1 Introduction ---------------------------------------------------------------------------- 40

6.2 Conclusion ----------------------------------------------------------------------------- 40

6.3 Recommendations---------------------------------------------------------------------41

vi


