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ABSTRACT 

In last few decades, some of computer scientists have realized that speech recognition

and output to interactive systems would undoubtedly improve their usability. In recent

years, the Internet has dramatically changed people's life styles, and using the power of

the Web, various kinds of services can widely be provided. However, most people still

use a telephone more often than they use the Internet, and continuous improvement of

Automated Speech Recognition (ASR) and text-to-speech (TTS) technology can bridge

the gap between:the Web and the telephony communication.

VoiceXML is a standard technology to make Internet content and information widely

accessible via voice and phone. VoiceXML uses speech recognition and touch-tone

keypad (DTMF) for input, and pre-recorded audio and text-to-speech synthesis (TTS) for

output. It is based on the XML, and leverages the Web paradigm for application

development and deployment.

In response to this reality, in the thesis Voice Interactive· System is designed and

developed for Bank using Interactive Voice Response (IVR) that is, interactive with the

Web and can be used through a regular telephone. Specifically, the system provides 5 

kinds of services, namely Check Account Balance, Transfer Money, Activate/Deactivate
..,.

Credit Card and Bill Payment. The system lets a user to communicate with the

application which is voice-enabled providing so-called speech user interface (SUI) or

voice user interface (VUI) interactive with a Web server.
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INTRODUCTION 

Speech Web, a combination of voice and data standards woven together with XML and

other technologies has presented us with new competent choice. But integrating speech

web with enterprise/web applications involves much more than simply adding a new

voice interface to an existing internet/intranet based solution. Simply, because the users

have different sets of needs and expectations for voice applications as opposed to visual

ones. Users want voice transactions that are reachable at any time, easy to use, tailored

specifically for their requirements, robust fault tolerant and prompt in responding.

VoiceXML is one such technology available to satisfy these needs.

VoiceXML plays:the role of the language of communication in voice applications. It is a

W3C specification that bring together number of useful capabilities, such as: automatic

speech recognition, touch-tone keypad recognition, text-to-speech playback, pre-recorded

audio playback, telephony features, dialog features, event handling, scripting, platform

features and performance features. It is a domain-specific language that defines dialogs

between humans and machines in terms of audio files to be played, text to be spoken,

speech to be recorded or recognized, and touch-tone input to be collected. VoiceXML

can describe traditional voice response services as well as newer, mixed-initiative

services. T1!.ese; capabilities can be employed to develop rich user experiences:that allow~
callers to access information and transaction services through a telephony device.

In a common use of VoiceXML, a caller dials a telephone number that is routed to an

IVR platform with a VoiceXML client. The platform translates the telephone number to a
URL, and the client places an HTTP request to the specified URL The Web server

responds with a VoiceXML document that contains a dialog to be conducted with the

caller. The· client interprets the document to interact with the caller, plays prompts,

collects input, and eventually submits the collected information to the URL designated by

the document itself The Web server processes the input and responds with a subsequent
document to continue the session.
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Aim of this thesis was to facilitate a bank customer with 'Voice' as Interactive Voice

Response application with Automated Speech Recognition and the· web technology. By

keeping in mind VoiceXML features, I have designed and developed a Voice Interactive

System for Bank Transaction. So that one can interact with his account from any where,

any time. Just he has needed to call a provided number. It gives satisfaction and service to

customer and also saves much of customer time.

Voice Interactive System for Bank Transaction is fully integrated with database, and all

data is requesting through Active Server Pages. Application is. giving a complete Voice

User Interface environment. For the designed and development of application I have used

Voice Application Development Life. Cycle. In which I have passed this application

through each phase. Facilities which I have provided are Customer can check his account

balance, he can transfer money from one account to another, pay utility bills instantly;

can get his account detail through fax, customer can activate or deactivate his credit card,

he can get bank news, and customer can get update about the stock rates.

I have run and tested the application as client/server architecture using IBM WebSphere

Voice Server 3.I, IBM WebSphere Voice Toolkit 3.1 and the Microsoft Windows 2000

operating system. Language used to develop Voice Interactive System for Bank

Transaction is VoieeXML. The database is designed in Microsoft Access which
.ı'

integrated witli--VoiceXMLusing Active Server Pages and database connection made

with ActiveX Data Objects. Application tested and simulation results were successful.

Chapter 1 defines the state of application problem. It gives introduction to interactive

voice respons.e systems and discuss the environment and design characteristics of voice

user interface. Second, it tells the brief introduction of VoiceXML and after this the

demand for voice applications.

In chapter 2, I have defined the architecture of Voice Activated System with brief

discussion ofVoiceXML gateway, VoIP gateway, VoiceXML Browser/Interpreter.

Third Chapter is about the Design and Development of Voice·Interactive Bank System

for bank customers. In this chapter I have given Voice Application Development Life

ıx



Cycle (VADLC), which passes through each development phase from analysis of

problem domain to the· deployment and maintenance phase.

Last chapter of this thesis is about the working prototype of Voice Interactive System for

Bank Transaction using IBM \VebSphere Voice Sever SOK. It shows the desktop

simulation of voice application using the voice commands through microphone and

DTMF as keypad tone .

....,.~,..,
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CHAPTER 1. 

STATE OF APPLICATION PROBLEM 

1.1 Overview 
Everyone agrees on one thing: someday, in the not-too-distant future, we'll be talking

with computers as easily as we do with humans, on the telephone, over the Web, or

through a variety of embedded devices.

This chapter gives the introduction about voice applications, interactive voice response

systems, visual user inteıface characteristics, voice extensible markup language and the

demand of voice applications in market.

1.2 State of Art U oderstanding 
As Internet access becomes a basic necessity, alternative ways to go on-line without a

computer will be required by mobile professionals, the visually impaired, and people

without access to computers.

Also, more companies wilI look for new ways to expand access to their web sites, using

voice technology. The last decade brought an incredible convergence of communications

and computers, with the World Wide Web arguably being the single most important

development.of our times. With the advent of easy access to the Internet, vast resources

of information, both public and private, have already become readily available. As the

pool of accessible information continues to grow, and better methods of selecting and

filtering the desired portions are developed, the Internet is becoming an irresistible

magnet for all variety of users. In fact, being connected is fast becoming a basic

necessity.

The primary method of access today continues to be the, computer, which has certain

advantages as well as some limitations. Computers offer a visual Internet experience that

is usually rich in content.

1



Some basic computer skills and knowledge are needed to access the Internet. But,

computer-based access is proving insufficient for the professional on the move. When in

the car or away from the office or computer, accessing the Web is difficult, if not

impossible. And, an increasing number of people prefer an interface that allows them to

hear and speak rather than see and click or type.

The computer-based Internet experience also does not meet the needs of another segment

of the population - the visually impaired. Neither visual displays of information, nor

keyboard-based interactions naturally meet their needs and this segment is often unable to

benefit from all that the Information Age has to offer.

Some existing Internet users have also identified problems with the visual Internet

experience.

Pages are increasingly full of graphics, advertisement banners, etc., which move, flash,

and blink as they vie for attention. Some find this "information overload" annoying, and

lament the delays it creates by severely taxing the available bandwidth.

While computers and their use are on the rise, they're not ubiquitous yet. A large segment

of the population still doesn't have access to the Internet. In some cases, the barrier is

cost, although the price of a computer has come down significantly in recent years. Other

consumers have a basic distaste for complex technology, which prevents them from
<1'p.

accessing Web-based information via a computer. A more natural, less cumbersome way

to interface with the net would provide them an opportunity to experience the Internet as

well

1.2.1 Voice Applications 

Voice,applications are applications in whic:hthe input and/or output are through a spoken,

rather than a Graphical User Interface. The application files can reside on the local

system, an intranet, or the Internet. Users can access the deployed applications anytime,

anywhere, from any telephony-capable device.

Until recently, the World Wide Web has relied exclusively on visual interfaces to deliver

information and services to users via computers equipped with a monitor, keyboard, and

2
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pointing device. In doing so, a huge potential customer base has been ignored: people

who (due to time, location, and/or cost constraints) do not have access to a computer.

Many of these people do, however, have access to a telephone. Providing "conversational

access" (that is, spoken input and audio output over a telephone) to Web-based data will

permit companies to reach this untapped market. Users benefit from the convenience of

using the· mobile Internet for self-service transactions, while companies enjoy the Web's

relatively low transaction costs. And, unlike applications that rely on dual tone multi­

frequency (DTMF) (telephone keypress) input, voice applications can be used in a hands­

free or eyes-free environment, as well as by customers with rotary pulse telephone

service or telephones in which the keypad is on the handset.

1.2.2 Interactive Voice Response

An automated telephone information system that speaks to the caller with a combination

of fixed voice menus and real time data from databases. The caller responds by pressing

digits on the telephone or speaking words or short phrases. Applications include bank-by­

phone, flight-scheduling information and automated order entry and tracking.

IVR systems allow callers to get needed information 24 hours a day. They are· also used

as a front end to call centers in order to offload as many calls as possible to costly human

agents. In such cases, it does not replace the agent, but helps to eliminate the need for

them to constantly ~answer simple, repetitive questions.

Most IVR systems reside in WinteJ PCs equipped with special ISA or PCI board-level

products that contain DSP chips. These specialized processors connect to the telephone

system, which actually switches the calls. IVR systems are also networked on LANs and

WANs.

1.2.3 IVR Systems - Voice App.lications

The promise of the information revolution has been achieved via the Internet-centric

model of access to any information, anytime, anywhere, and with any device. Using a

Web browser, without being tied down to proprietary user interfaces, one can connect to



cations and services like never before. However, Internet-centric computing has two

lrawbacks:
Lack of Mobility, as one is still tied to the physical network to access

information, and
1 Use of a Single Type·ofDevice, as computers are the only way to access devices.

present generation of phones and PDAs has the power and sophistication of

puters. The interlinking and interfacing of various technologies in concert with these.

ces makes the vision of pervasive computing a reality. Telephones (wireless and

ıd) and PDAs are becoming the most pervasive of devices, as they're within reach for

t consumers. Even though the network and browser technology in these devices are

erent, it makes. sense to extend Internet content to these devices because of their

[uity and convenience.

ce applications are· an important part of the pervasive computing vision. In these

lications, the input and/or output occur through a spoken medium, rather than a GUI.

so many people have access to telephones and mobile devices, companies can use

ce applications to reach this huge customer base of users who do not have access to a

nputer due to, time, location, and/or cost constraints. Users have the convenience of the

bile Internet for self-service transactions, while companies benefit from the low-
, ,ı•

ısaction costs .

.4 Voice User Interface and Graphical User Interface
Jls may be a new concept to some who have been used to Gills, character-based

erfaces, etc. Major differences between VUis and other types of Uls are:
• VUls are invisible. VUis exist only in the mind, and so must be designed to make

the lightest possible demand on the user's memory and cognitive processes. This

is the most critical difference between VUls and Gills.

• VUls are· single-mode interfaces where the medium of sound is the only input and

output mode. Such single mode interfaces cannot deliver as much information or

communicate with a user as effectively as other ills.
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