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Abstract 

 

Human computer interaction (HCI) is the study of how humans interact 

with computer systems.  

Using the computer mouse for a long time results in damaging the arm 

muscle thus, producing pain in the human body. In addition to that, 

people who lost their hand due to any accidents and substitute it with an 

artificial arm cannot use the computer mouse in a proper way because of 

their delay in controlling fingers. 

In this project MATLAB was used to design a program to add a vision 

capability to the computer operation system (windows), so as to control 

the operation of the computer mouse in a PC screen using finger-tip. 

A webcam is connected to the computer to take an image of the view in 

front of the computer. Three finger-tips are used with different color; 

red, blue and green. The red finger-tip is used to move the mouse around 

the screen, the blue to perform a mouse left bottom click, and the green 

to perform a mouse right bottom click.  
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لصخمست  

تعد فأرة .هو العلم الذي يهتم بكيفية التواصل بين الانسان وأنظمة الحاسوب مجال تفاعل الانسان مع الحاسوب 

عضلة ينتج عنه الم في دوات التواصل بين الانسان والحاسوب ولكن استخدامها لفتره طويله من الزمن أالحاسوب من 

  .حتياجات الخاصه الذين تم استبدال ايديهم باطراف أصطناعيهاضافه الي ذلك صعوبه استخدامه لذوي الا،الذراع 

) ويندوز(تشغيل للحاسوب ام الظية الرؤيه لنف امكانييضلرنامج فى بيئة ماتلاب ببناء و  تم تصميم فى هذا المشروع 

تم توصيل كاميرا مع . اليد  بعاصف ااطر أباستخدام  ة الحاسوبر أفب التحكم من  المستخدم  انه يمكن يثبح،

بالوان مختلفه الاحمر و الازرق و  ثلاث اطراف اصابع صوره للمشهد امام الحاسوب و استخدام  ذالحاسوب لاخ

ر مستخدم لتحريك الفاره عبر الشاشه اما طرف الاصبع الازرق ليقوم بعملية نقر الزر حمالا طرف الاصبع. الاخضر

  . الايسر للفاره و طرف الاصبع الاخضر لنقر الزر الايمن للفاره

 

 

 

 

 

 

 

 

 



 
VI 

TABLE OF CONTENTS 

Description Page 

ةیالآ  I 

Dedication II 

Acknowledgment III 

Abstract IV 

 V المستخلص

Chapter One : Introduction  

1.1 Introduction 2 

1.2 Problem Statement 2 

1.3 Proposed Solution 3 

1.4 Methodology 3 

1.5      Thesis Outline 3 

Chapter Two: Human Computer Interface  

2.1    Introduction  5 

2.2    Related Work 6 

2.3    HCI Design Methodologies 
7 

2.4   HCI in Ubiquitous Computing 
8 

 



 
VII 

     2.4.1 Explicit HCI  
9 

       2.4.1.1 Complexity of Ubiquitous Explicit HCI  
10 

     2.4.2 Implicit HCI 
10 

       2.4.2.1 Complexity of Ubiquitous Implicit HCI 
12 

2.5 User Interfaces and Interaction for ICT Devices 
12 

     2.5.1 Personal Computer Interface 
12 

     2.5.2 Mobile Hand-Held Device Interfaces 
13 

2.6 Hidden User Interfaces 
14 

     2.6.1 Auditory Interfaces 
15 

     2.6.2 Visual Interfaces 
15 

     2.6.3 Tactile Interfaces 
16 

2.7 Combining Input and Output User Interfaces 
17 

Chapter Three : Finger Tracking System  

3.1 Introduction 
20 

3.2 General Block Diagram of Finger Tracking System  21 

   3.2.1 Image Acquisition  
21 

 
       3.2.1.1 Gray Scale Image Acquisition 

22 

 



 
VIII 

       3.2.1.2  Color Image Acquisition 23 

   3.2.2  Representation of Digital Image 23 

 
       3.2.2.1 Gray Scale Image 24 

 
       3.2.2.2 Color Image  25 

3.3   Information Extraction  26 

     3.3.1 Segmentation 27 

        3.3.1.1 Region Growing  27 

        3.3.1.2 Clustering 28 

        3.3.1.3 Thresholding 
28 

        3.3.1.4 Adaptive Thresholding  28 

     3.3.2 Object Position Identification 28 

        3.3.2.1 Connected Point Principles 29 

 
        3.3.2.2 Labeling  Algorithm 29 

3.4 Mouse Processing 31 

Chapter Four : Result and Discussion  

4.1 Introduction 33 

 
4.2 System Setup 33 

 



 
IX 

 

4.3 System Flowchart 34 

     4.3.1 Preparing the Camera for Capturing Snapshot 35 

 
    4.3.2 Extracting Figure-tip Information 36 

     4.3.3 Computer Mouse Events 37 

4.4 Results and Discussion 

 
39 

         4.4.1 Extraction of Color Objects from Snapshot Image 39 

                         Chapter Five : Conclusion and Recommendation  

5.1 Conclusion 43 

 
5.2 Recommendation 43 

References 45 

Appendix  

 
47 

 

 

 

 

 



 
X 

LIST OF FIGURES 

Figure No Description Page 

2.1 Implicit HCI Example 11 

2.2 Hidden User Interfaces Example 14 

2.3 Human Arm Gesture Interface 16 

3.1 General Block Diagram for System Design 21 

3.2 Transform of Illumination Energy into Digital Image 22 

3.3 Principles of Chrome Camera 23 

3.4 Each Pixel has A value from 0 (Black) to 255 (White). 24 

3.5 Matrix of  A gray Scale Image 24 

3.6 Representation of RGB Image 25 

3.7 Methods for Defining Connectivity 29 

4.1 Capturing  the Video 34 

4.2 Program Operation 34 

4.3 The Image Acquisition Steps 35 

4.4 The Step Used in Performing the Mouse Events 38 

4.5 RGB Snapshot View 39 

4.6 Gray Scale Snapshot View 39 

4.7 The Blue, Green, and Red Component of the Snapshot View 40 

4.8 The Color Component Intensity Subtracted Images 40 

4.9 The Segmented Color Objects 41 



 
XI 

ABBREVIATION 

eHCI Explicit Human Computer Interface 

HCI Human–Computer Interaction 

ICT Information Communication Technology 

iHCI Implicit Human Computer Interface 

MATLAB Mathematical Laboratory 

PC Personal computer 

RGB Red,Green,Blue 

UCD User-Centered Design 

UI User Interface 

VSD Value Sensitive Design 

WIMPS Windows, Icons, Menu and Pointer Device 

 


