NETWORK INTERFACING AND GUI DEVELOPMENT OF SPEECH
RECOGNITION SYSTEM

FRISCHE KULEH ENGAN

This report is submitted in partial fulfillment of the requirements for the award of

Bachelor of Electronic Engineering (Telecommunication Electronics) with honors

Faculty of Electronic and Computer Engineering

Universiti Teknikal Malaysia Melaka

May 2008

© Universiti Teknikal Malaysia Melaka



UNIVERSTI TEKNIKAL MALAYSIA MELAKA
FAKULTI KEJURUTERAAN ELEKTRONIK DAN KEJURUTERAAN KOMPUTER

BORANG PENGESAHAN STATUS LAPORAN
PROJEK SARJANA MUDA 11

NETWORK INTERFACING AND GUI DEVELOPMENT OF SPEECH
RECOGNITION SYSTEM

Sesl. . 2004-2008
Pengajian

Tajuk Projek

Saya FRISCHE KULEH ENGAN

mengaku membenarkan Laporan Projek Sarjana Muda ini disimpan di Perpustakaan dengan syarat-
syarat kegunaan seperti berikut:

Laporan adalah hakmilik Universiti Teknikal Malaysia Melaka.

Perpustakaan dibenarkan membuat salinan untuk tujuan pengajian sahaja.

Perpustakaan dibenarkan membuat salinan laporan ini sebagai bahan pertukaran antara institusi
pengajian tinggi.

Sila tandakan ( V ):

(Mengandungi maklumat yang berdarjah keselamatan atau
kepentingan Malaysia seperti yang termaktub di dalam AKTA
RAHSIA RASMI 1972)

(Mengandungi maklumat terhad yang telah ditentukan oleh
organisasi/badan di mana penyelidikan dijalankan)

TIDAK TERHAD

Disahkan oleh:

(TANDATANGAN PENULIS) (COP DAN TAWGAN PENYELIA)

BARAM Pensya-ah
Fakulti Kej Elektronik dan Kej Komputer (FKEKK)
95050, MIRL SARAWAR Universiti Teknika! Ma'aysia Melaka (UTeM),
Karung Berkunci 1..30,
Ayer Keroh, 75450 Melaka

Tarikh Tarikh:

Universiti Teknikal Malaysia Melaka



iii

“I hereby declare that this report is the result of my own work except for quotes as cited

in the references”

Signature Deeeens % ...................

Author : Frische Kuleh Engan

Date T %’;[‘51 -M)N! ......

© Universiti Teknikal Malaysia Melaka



iv

“I hereby declare that I have read this report and in my opinion this report is
sufficient in terms of the scope and quality for the reward of Bachelor of Electronic

Engineering (Telecommunication Electronics) with Honors”

Signature

Supervisor’s Name

Date

© Universiti Teknikal Malaysia Melaka



Dedicated to my beloved mom, dad and family...

© Universiti Teknikal Malaysia Melaka



vi

ACKNOWLEDGEMENT

First of all, thanks to God for His grace and the blessing on me during I doing
this project.

A very high appreciation and thank to my supervisor, Pn. Mardiana binti Bidin
for her guidance and encouragement for me to finish the project. It is grateful for me to
have a supervisor like her because of her supportive and willingness’ spend a time to

help me performed this project.

Besides that, thank you also to all lecturer and staff of Fakulti Kejuruteraan
Elektronik dan Kejuruteraan Komputer (FKEKK) for their support to me during doing
this project. Special thanks you to UTeM, for giving me a great opportunity and

experience to earn knowledge and doing my final year project.

Nevertheless, thank you also to family members which always support and
encourage me during my study in UTeM. Not to forget, thank you also to my friends,
classmate and any individual or organization who always give supports and willing to

help me in my studies. Thank you.

© Universiti Teknikal Malaysia Melaka



vii

ABSTRACT

This project is related to establish wireless connection between client computer
and a server in a real time operation. The idea is to provide interface path to perform
speech recognition at client side and visualizing the result at server side. By doing this a
large size of recognition engine used for better recognition accuracy. The aim of this
project is to design and develop a system that can demonstrate the capability of
exchanging speech data trough wireless connection. The term wireless refers to
communication medium use to transfer data from one device to another like a notebook
or laptop and server. The wireless technology to implement this project is Wi-Fi
network. Server computer will use GUI manager for implementing speech recognition
system. The systems developed using Microsoft Visual Basic.net software. The speech
recognition software used is Microsoft Speech (SAPI). The server engine will have good

recognition accuracy for continuous speech and superior computing power than client.
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ABSTRAK

Projek ini berkaitan dengan membangunkan sistem perhubungan tanpa wayar
antara komputer pengguna dan komputer pangkalan data secara langsung. Ideanya
adalah menyediakan laluan antara muka untuk memudahkan pengecaman suara di pihak
pengguna komputer dan hasilnya ditunjukkan di komputer pangkalan data. Untuk
mewujudkan sistem ini, satu pengecam suara berkapasiti besar akan digunakan untuk
prestasi pegecam suara yang baik. Tujuan utama projek ini adalah untuk membangunkan
satu sistem yang mampu membuat pertukaran data suara melalui perhubungan tanpa
wayar. Perhubungan tanpa wayar merujuk kepada medium yang digunakan
memindahkan data antara komputer pengguna dan komputer pangkalan data. Teknologi
tanpa wayar yang digunakan dalam projek ini adalah Wi-Fi. Komputer pengguna
menggunakan antaramuka grafik (GUI) untuk melakukan system pengecam suara.
Sistem tersebut dibangunkan dengan perisian Microsoft Visual Basic.net manakala
sistem pengecam suara dibangunkan dengan Microsoft Speech (SAPI). Enjin pangkalan
data akan mempunyai ketepatan pengecam yang lebih baik untuk suara berterusan dan

kuasa pemprosesan yang lebih tinggi daripada komputer pengguna .

© Universiti Teknikal Malaysia Melaka



CHAPTER

CONTENTS

ITEM

PROJECT TITLE
REPORT APPROVAL
DECLARATION
DEDICATION
ACKNOWLEDGEMENT
ABSTRACT

ABSTRAK

CONTENTS

LIST OF TABLE

LIST OF FIGURE

LIST OF ABBREVIATION
LIST OF APPENDIX

INTRODUCTION OF PROJECT

1.1 Introduction

1.2 Objectives

1.3 Problem Statement
1.4 Scope

1.5 Methodology

1.6 Report Structure

© Universiti Teknikal Malaysia Melaka

PAGE

ii

iii

vi
vii
viii
ix
Xiii
Xiv
Xvi

Xvii

AN U B W

ix



IT

111

LITERATURE REVIEW

N |

2.2

23

2.4
25

2.6

2.7

2.8

Basic Communication

2.1.1 Transmission Mode

Speech Recognition

2.2.1 SAPI: Microsoft Windows Speech API
222 SAPIS

2.2.3 API for Text-to-Speech

2.2.4 API for Speech Recognition

Microsoft Visual Basic

2.3.1 Visual Basic Language Concept

2.3.2 Microsoft Command and Control Engine
Graphical User Interface

Wireless Network

2.5.1 Types of Wireless Network

Wireless Network Interfacing

2.6.1 Wi-Fi

2.6.2 Uses and Application

2.6.3 Advantages of Wi-Fi

Windows Messenger

2.7.1 .NET Messenger Service

Windows Firewall

2.8.1 Function of Windows Firewall

METHODOLOGY

3.1

3.2

Introduction

3.1.1 [Initial Phase and Analysis
Equipments Needed

3.2.1 Software

© Universiti Teknikal Malaysia Melaka

23
23
24
25



4.2.5 Result of Radio

4.2.6 Result of OFF
4.3 Analysis of Wireless Coverage
4.4 Analysis of Input Voice

4.5 Conclusion

CONCLUSION AND SUGGESTION

5.1 Conclusion

5.2 Suggestion

REFERENCES
APPENDIX

© Universiti Teknikal Malaysia Melaka

51
33
54
i
57

58

59

60
61

Xii



NO

2.8.1
3.1
3.:5:3
43
4.4

LIST OF TABLES

TITLE

Windows Firewall Does and Does Not Do
Project Planning and Objectives

Default Router Identification Setting

Data of Wireless Coverage

Data of Input Voice

© Universiti Teknikal Malaysia Melaka

xiii

PAGE

22
24
37
54
56



NO

1.5
222
3.7

2.8
3.2.2(a)
3.2.2(b)
3.3

3.4.3
352 (a)
3.5.2 (b)
3.5.3 (a)
3.5.4 (a)
3.5.4 (b)
3.6.1
3.6.2
3.6.4
42.1 (a)
42 1(b)
422 (a)
422 (b)
423 (a)
42.3 (b)

LIST OF FIGURE

TITLE

Flow chart of project

SAPI 5 System

Windows Messenger

Windows Firewall

Wireless G ADSL2+Router
Wireless G USB Adapter

Process of GUI Development

GUI of Speech Recognition for Home Appliance System
Wireless Network Configuration
Wireless Connection Is Activated
Internet Cable Connection to Router
Notification Icon of Wireless Detected
Wireless Network Available

.NET Messenger Service

Sharing Application Invitation
Window Firewall Setting

Lamp ON Condition

Lamp OFF Condition

Fan ON Condition

Fan OFF Condition

Air-conditioner ON Condition

Air-conditioner OFF Condition

© Universiti Teknikal Malaysia Melaka

Xiv

PAGE

10
19
21
26
27
28
32
35
36
36
38
39
41
42
43
45
46
47
47
48
49



4.2.4 (a)
4.2.4 (b)
4.2.5(a)
4.2.5(b)
4.2.6 (a)
4.3

4.4

TV ON Condition

TV OFF Condition

Radio ON Condition

Radio OFF Condition

All Appliances OFF Condition

Graph of Interfacing Performance over Distance

Graph of Input Speech Dictation

© Universiti Teknikal Malaysia Melaka

50
50
51
52
53
54
56

XV



ADO
API
CLR
COM
D-AMPS
DAO
GSM
GUI
IDE
/O
OLE
PC
PCS
PDA
SAPI
TTS
VBA

LIST OF ABBREVIATION

ActiveX Data Objects

Application Programming Interface
Common Language Runtime
Component Object Model

Digital Advanced Mobile Phone Service
Data Access Object

Global System for Mobile Communication
Graphical User Interface

Integrated Development Environment
Input/Output

Object Linking and Embedding
Personal Computer

Personal Communications Service
Personal Digital Assistants

Speech Application Programming Interface
Text-To-Speech

Visual Basic for Applications

User Interfaces

Rapid Application Development
Remote Data Objects

Wide Area Network

Wireless Encryption

Wireless Local Area Network

© Universiti Teknikal Malaysia Melaka

XVi



NO

=~

LIST OF APPENDIX

TITLE
Wireless Router Specification

Wireless USB Adapter Specification
Coding of GUI and Speech Recognition System

© Universiti Teknikal Malaysia Melaka

XVii

PAGE

61
62
63



CHAPTER1

INTRODUCTION OF PROJECT

1.1 Introduction

Network interfacing and GUI development of speech recognition system is
applied between two computer (a server and a client) and perform in a real time
communication system. This system consists of three main parts, the server computer,
the client computer and the wireless network interfacing. A wireless communication
system that utilizes a remote voice recognition server system to translate voice input
received from serviced client computer into a symbolic data file (e.g. alpha-numeric or
control characters) that can be processed by the clients computer. The translation process
begins by establishing a wireless voice communication channel between the client side
computer and the voice recognition server. A user of the client computer then begins
speaking in a fashion that may be detected by the voice recognition server system. Upon
detecting the user's speech, the voice recognition server system translates the speech into
a symbolic data file, which is then forwarded to the user through a separate data
communication channel. The user, upon receiving the symbolic data file at the server

computer, reviews and edits the content and further utilizes the file as desired.
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1.2 Objectives

There are several objectives established to be achieves so that this project is
finished successful. The primary objective of this project is to enable user to have easy
access to the full range of computer services and communication systems, without the

need for all of us to be able to type, or to be near a keyboard.

In order to do that, network interfacing system between client computer and
server computer via wireless network is developed and design using Microsoft Visual

Basic.Net. The speech interface should be accurate for high performance.

The Graphical User Interface is developed for server computer for easy access
and monitors the output. The GUI will be user friendly (little or no training should be

required to use it).

Besides that, the wireless network is set-up for both client and server where the
system should act in real-time and benefits the user. The wireless technology that will be

use is Wi-fi network.
Lastly, it is necessary to learn and understand how to use programming language.

The coding and command of such software need to be learn and familiarize. The

programming language involved is Microsoft Visual.Net for GUI development.

© Universiti Teknikal Malaysia Melaka



1.3 Problem Statement

Although some computer has already been offered the speech recognition and
character recognition, those systems still have many rooms to improve their User
Interfaces (Uls) for easy access, low cost realization and various applications. Besides
that, the computer is usually activating using mouse and keyboard which is limited for

disable person.

In medical field, unhealthy human also have problem to control their home
appliance if they cannot move from their bed. This system will be disabled people
assistance, assisted rehabilitation (e.g., automatic exercises for recovering from speech
disorders). It also very convenient for home surveillance device which help to monitor

and safe living cost.

Besides that, current Bluetooth and wired technologies have limited power and
coverage to interface one PC to another PC. Bluetooth technologies also have low speed
of data transfer or data rate which limited for small size file. The technology also offers
low security for it coverage where the data is not encrypted which may lead to disclosure

of personal data.
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1.4 Scope

This project will discover certain area of development which stated in the scopes

below:
1. Design client-server communication based on Wi-Fi wireless network with
transmission distance up to 45 meter for indoor and Outdoors Up to 90
meters.(router specification)

2. Design GUI for server computer using Microsoft Visual Basic.Net.

3. Setup wireless communication system which operates in frequency (band)

range of 2.4-2.4835GHz.
4. Link the speech recognition with GUI.

5. Design systems that only perform a point-to-point voice communication (not

various clients).
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1.5  Methodology
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Figure 1.5: Flow Chart of Project
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1.6 Report Structure

The first chapter of this report is about the introduction of the report. It includes
explanation about objectives, problem statement, scope, and the methodology of the

project.

The second chapter is about literature review of the project. This chapter

discusses the concept of the research and how it related with the theory.

Chapter Three is explanation about the methodology and process that taken to
complete the project. It consist the detail development of GUI using Visual Basic.Net
software and the process to set-up wireless network interfacing between server and

clients computer.

Chapter Four is about the result that we obtain based on the methodology that we
used. The obtained result will be analyze and based on the objectives and problem

statement.
Chapter Five is about the discussion and summary of project achievement. It also

includes the conclusion and recommendation that can be taken for future improvement

of the project.
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CHAPTER II

LITERATURE REVIEW

This chapter is discussing about theory and components use on the project. There
are seven main theories included Basic Communication, Speech Recognition System,
Microsoft Visual Basic software, Graphical User Interface (GUI), Wireless Networking

Interfaces and Windows Messenger and Window Firewall.

2.1 Basic Communication

Communication is the process of generation, transmission, or reception of

messages to oneself or another entity, usually via a mutually understood set of signs.
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2.1.1 Transmission Mode

Simplex - The communication is one way only, from transmitter to receiver. It is
permanent unidirectional communication. No traffic is possible in the other direction

across the same connection.

Half-duplex - A half duplex link can communicate in only one direction, at a

time. Two way communications is possible, but not simultaneously.

Full-duplex - Full duplex communication is two-way communication achieved
over a physical link that has the ability to communicate in both directions

simultaneously.

2.2  Speech Recognition

Speech Recognition is a technology allows the computer to identify and
understand words spoken by a person using a microphone or telephone. The speech that
user and computer exchange is scripted. In other words, user can talk with computer
using a set of pre-programmed commands and instructions. The computer will respond
in the same way (also using a scripted language). Computer software that understands
input speech enables user to have conversations with the computer. These conversations
would include user and the computer speaking as commands or in response to events,
input, or other feedback. Speaking is easier and more intuitive than selecting buttons and
menu items. Human speech has evolved over many thousands of years to become an

efficient method of sharing information and giving instructions.
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