Universiti Teknologi MARA

AUTOMATED TELLER MACHINE (ATM)
ERGONOMICS DESIGN FOR BLIND PEOPLE
IN MALAYSIA

Nor Adilah Bt. Abd. Razak
2005616994

Thesis submitted in fulfillment of the requirements for
Bachelor of Science (Hons) Information System Engineering
Faculty of Information Technology And
Quantitative Science

MAY 2008



ACKNOWLEDGEMENT

In the name of Allah, the most Gracious and the most Merciful

May His blessing be upon the prophet Muhammad s.a.w

First and foremost, 1 would like to express my deepest appreciation and gratitude to
Allah s.w.t for His blessing. He also has bestowed me with strength, ability and

opportunity to successfully and smoothly accomplish this project.

My next deepest gratitude goes to my supervisor, En Fauzi B. Mohd Saman for his
encouragement, patience and utmost support in guiding me to complete this research
paper successfully. It is for sure that 1 will not be able to carry out this project and
complete it in time without her knowledge, support and guidance. Not to forget, my
thesis project’s coordinator, PM Rashidah Rawi and Puan Jamaliah Tasnim for all

the information, guidance, support and opinions.

Finally, T wish to express my love and special thanks to my beloved parents, Mr Abd.
Razak B. Awang and Puan Dzubaidah Bt. Hussain for giving me much of the
aspiration, and to my family, Afif and Asyraf for all the support and cooperation from
the beginning until the completion of this research. Not to be forgotten, my special
appreciation also goes to Mohd Ner Imran, Syazreena Ismail, Nor Faradilla Mohd
Idris, Syahida Sulaiman, Norlida Othman, Siti Nurul Ain, all my lecturers and
friends for all their encouragement and support. Last but not least, thank you to all the
people that has helped me throughout the accomplishment of this research.

May Allah bless all of you. Amin.
Nor Adilah Bt. Abd Razak

'BSc (Hons) Information System Engineering
UiTM Malaysia, May 2008.

v



TABLE OF CONTENT

ACKNOWLEDGEMENTS
TABLE OF CONTENT
LIST OF TABLES
LIST OF ABBREVIATION
LIST OF FIGURES
ABSTRACT
CHAPTER 1
INTRODUCTION
1.1Research Background
1.2 Problem Statement/Research Problem
1.3 Objectives of the research
1.4 Significance of the research
1.5 Scope of the research
1.6 Research Approach and Methodology
1.7 Summary
CHAPTER 2
LITERATURE REVIEW
2.0 Introduction
2.1 Definition of Accessibility
2.2 Automated Teller Machine (ATM)
2.3 Blindness
2.3.1 Statistic of Blindness
~ 2.3.2 Common Characteristic of Blind People
2.4 Current Assistive Technologies for Blind
2.4.1 Keyboard of Automated Teller Machines (ATMs) in Code Braille
2.4.2 Haptic and Tactile Interface
2.43 Touch Screen Technologies

iv

viii

ix

™

.

14
14
5
15
16

[S—y



2.5 Design Principles and Design Guidelines for Interface
2.5.1 Shneiderman’s “Eight Golden Rules of Interface Design”

2.5.2 Universal Design Principles

2.5.3 Ergonomic Guidelines

2.6 Summary

CHAPTER 3

METHODOLOGY

3.0 Introduction

3.1 Methodology
3.1.1 Phase 1
3.1.2 Phase 2
3.1.3 Phase 3
3.1.4 Phase 4
3.1.5 Phase 5

3.2 Summary

CHAPTER 4

RESULTS AND FINDINGS

4.0 Introduction

4.1 Use Case Diagram for ATM System Transaction
4.1.1 Authenticate Activity
4.1.2 Transaction Activity
4.1.3 Withdrawal Activity
4.1.4 Pay Bill Activity
4.1.5 Transfer Activity
4.1.6 Balance Inquiry Activity
4.1.7 Invalid PIN Number Extension

4.2 ATM Diagrammatic Notations
4.3 Requirements of ATM Interface for Blind Users

4.3.1 Key Elements based on Author
4.3.2 Key Elements based on other Websites

vi

18
20
20
21
21
22
22
22
22
24
24
25
26
27
28
29
29
29
29
30
31
31
32
32
32
32
33
37
37
39



ABSTRACT

Automated Teller Machines (ATMs) are becoming increasing popular day by
day. The current ATM interface is only designed for sighted people without concern the
people who are disabilities especially blind people. Thus, the purpose of this study is to
improve the ATM ergonomics design towards the ease of the blind needs. This research
consists of two objectives. The first objective is to identify user’s requirements of ATM
for blind people and the second objective is to design the ATM ergonomics that is
suitable for blind people. This research focused on the blind people in Malaysia and the
design components of ATM interface such as; card reader slot, cash dispenser, receipt
dispenser, keypad, screen buttons and display screen. However, this research benefits to
the blind communities in Malaysia, the banking institution and the developer or
manufacturer besides enhancing awareness among the people. Furthermore, this research
used the universal design principles and ergonomics approach in order to design the
ATM interface. This ATM is designed based on an existing cash dispenser, receipt
dispenser and common shape of card reader slot. This design of ATM also includes
natural speech output, touch screen, different function menus and different buttons

arrangement.



