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ABSTRACT

This project addresses the problem of designing 2-Dimensional(2-D) objects using 

quartic Hermite spline with different shape parameters in the field of Computer-Aided 

Geometric Design (CAGD). The study achieves three objectives which are, designing 

2-Dimensional objects using quartic Hermite spline with different shape parameter 

values, second, analysing the behaviour and characteristics of these objects, and third, 

determining the optimal shape parameter value for designing 2-Dimensional objects. 

By adjusting the shape parameter, the curvature and shape of the spline curve change, 

influencing the overall design. The results demonstrate the versatility of quartic 

Hermite spline curves, revealing optimal shape parameter values for specific objects 

like a 2-D torus, flower, sun, and circular saw. The study provided understanding of the 

influence of shape parameters on the resulting curves and offered a methodology for 

selecting the best parameter values to achieve the desired shape.

iii



ACKNOWLEDGEMENT

Firstly, all praise be to The Lord of the World, All Power belongs to Him, The One who 

we depend on for His Guidance and letting me go through all the difficulties. I am 

forever grateful for His Mercy.

Secondly, I extend my deepest appreciation to my wonderful supervisor, 

Madam Nursyazni Binti Mohamad Sukri for the unwavering patience to guide me and 

giving insightful feedback throughout my journey to complete this project. I would like 

to extend my sincere thanks to Dr. Nur Atikah Salahudin who supported and provide 

me countless opportunities to pursue my research while having her as my final project 

lecturer.

Furthermore, I could not have undertaken this journey without the limitless 

support from my family and friends, who stood by me during challenging times and 

gave me all the motivation I need to keep going. Their prayers were that sustained me 

every moment.

Lastly, an acknowledgement to Universiti Teknologi MARA for having me as 

their mathematical modelling and analytics student.

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 ---------------------------------------------------------------------------- viii

LIST OF FIGURES ----------------------------------------------------------------------------  ix

LIST OF EQUATIONS ------------------------------------------------------------------------ x

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

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

1.2 Background of Study ----------------------------------------------------------------- 1

1.3 Problem Statement -------------------------------------------------------------------- 2

1.4 Objectives ------------------------------------------------------------------------------2

1.5 Significance of the Project -----------------------------------------------------------  3

1.6 Scope of the Project -------------------------------------------------------------------  3

1.7 Project Benefits ------------------------------------------------------------------------ 3

1.8 Definition of Terms and Concept --------------------------------------------------- 4

1.9 Organization of Report --------------------------------------------------------------- 5

LITERATURE REVIEW ---------------------------------------------------------------------- 6

2.1 Introduction ----------------------------------------------------------------------------  6

2.2 Literature Review ---------------------------------------------------------------------  6
v



2.3 Conclusion -----------------------------------------------------------------------------  7

METHODOLGY -------------------------------------------------------------------------------- 9

3.1 Introduction ----------------------------------------------------------------------------  9

3.2 Research Step --------------------------------------------------------------------------  9

3.3 Basis Function ------------------------------------------------------------------------10

3.4 Behaviour of a Single Curve --------------------------------------------------- 13

3.5 Conclusion ----------------------------------------------------------------------------16

IMPLEMENTATION ------------------------------------------------------------------------- 17

4.1 Introduction --------------------------------------------------------------------------- 17

4.2 Control Point and Tangent Vectors of 2-D shapes------------------------------- 18

4.3 Apply Basis Function ----------------------------------------------------------------19

4.4 Design Object with Different Parameters ----------------------------------------- 20

4.5 Conclusion ---------------------------------------------------------------------------- 20

RESULTS AND DISCUSSION ------------------------------------------------------------- 21

5.1 Introduction ---------------------------------------------------------------------------21

5.2 The Shape Formed -------------------------------------------------------------------21

5.3 The Curve Behaviour of the Object -----------------------------------------------22

5.4 The Best Parameter Value ----------------------------------------------------------24

5.5 Conclusion ----------------------------------------------------------------------------27

CONCLUSION AND RECOMMENDATIONS ------------------------------------------ 28

6.1 Introduction --------------------------------------------------------------------------- 28

6.2 Conclusion ---------------------------------------------------------------------------- 28
vi


