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INTERACTIVE VOICE RESPONSE SYSTEM

5 BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to voice-based interactive user interfaces, particularly to
10  interactive voice response systems, and more particularly to interactive voice response
systems for accessing information from a computer network via remote telephony

devices.

2. Description of Related Art

15
Voice mail and other interactive voice response (IVR) systems allow a user to access
audio information stored in a computer memory such as a hard disk. Typically, the
‘audio information is stored in audio files created either by the user or for tﬁe user.
Conventional IVR systems use dual-tone multi-frequency (DTMF) signalling to allow
20  the user to interact with the server through a standard telephone keypad. Pre-recorded
audio information is available on IVR systems in the form of instructional phrases

such as ""Please type in your account number followed by the pound sign."

Pre-recorded audio is also used for introductory phrases such as ""Your account

25 balanceis..." At this point, the IVR computer may access a connected database that
stores the requested account balance in numerical format, convert the numerical
format to an audio format using a numerical text-to-speech engine, and state the
account balance. This conversion from numerical format to audio format is extremely
rigid and completely predefined. IVR systems are "closed" in that each IVR system is

30  uniquely designed, not connected to a computer network, and IVR systems cannot be
used mnterchangeably. Also, these IVR systems are designed specifically for audio

interaction.

In contrast, audio/visual information on an audio/visual server in a computer network
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may be accessed using a personal computer. For example, a World Wide Web (Web)
page on the Internet may be accessed using a computer linked through an Internet

access provider, such as America On Line™., or Prodigy™, to a Web server.

The Internet has emerged as a mass communications, commerce and entertainment
medium. Worldwide, people are enabled to interact, distribute and collect
information, create community with individuals sharing similar interests and make
purchases electronically. According to International Data Corporation (“IDC”),
worldwide e-commerce totaled approximately $32 billion in 1998 and is expected to
total over $425 billion in 2002. IDC also projects that worldwide Internet use will
grow from approximately 142 million users in 1998 to 502 million users in 2003. In
light of the prolifefation of Internet usage, Forrester Research projects that global
online advertising spending will reach $33 billion by 2004, while online advertising in
the U.S. will grow from $2.8 billion in 1999 to $22 billion in 2004.

The growth of the Internet over the past five years has been nothing short of
spectacular, particularly in the U.S. This proliferation however, is largely confined to
westernized countries. Recent studies by Commerce Net and the Stanford Institute
for the Quantitative Study of Society have yielded some startling results:

e 92% of the world’s population has no access to the Internet

e  90% of the U.S. population also has no access to the Internet at least half of

the time

e People are more mobile than ever before

e Cell phone penetration is rapidly increasing

e A quarter of the U.S. population is apprehensive about or experiences

difficulty using computers and the Internet

Further, in certain situations, however, use of a computer may not be feasible or
access to a computer may not be possible. For example, a cellular telephone user
driving an automobile rhay want to know about traffic in the surrounding area,
however, the user cannot operate a computer while in the car. In situations such as
this, an audio interface may be useful for obtaining information from the Tnternet or

another computer network.
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Other situations where an audio interface to a computer network may be useful
include accessing an electronic calendar on a local area network (LAN) to receive or
modify an itinerary, accessing E-mail on the Internet or a wide-area network (WAN)
5  while away from a computer, and requesting a telephone number from an electronic
yellow pages or white pages while at a pay phone. An audio interface to the Web
could also be used to traverse the Internet and obtain information residing on various

‘Web servers.

10  The telecommunications industry has experienced strong growth over the last decade.
Despite its growth, the highly fragmented telecommunications industry is-being
" changed by the emergence of the Internet as a global medium for communication,
news, information and commerce. Substantial portions of the commerce and
advertising markets remain uncaptured. The proliferation of Internet, cellular and
15  telecommunications users, combined with the global reach and lower cost of |
distribution in such arenas, have created a powerful channel for delivering

entertainment and information and conducting related advertising and commerce.

It is interesting to note that each area code enables nearly 8 million separate telephone

20  numbers and the total number of area codes in service has nearly doubled since 1991,
growing from 119 to 215, according to the FCC. In California alone, the California
Public Utilities Commission expects the number of area codes in service to increase
from 13 in January 1997, to 40 by 2002. A significant portion of this growth is due to
the rapid proliferation of cellular and PCS telephone service. The number of U.S.

25  wireless subscribers is expected to grow to 149 million in 2003, representing a
wireless market penetration of 53%. The global wireless penetration is expected to

increase from 425 million in 1999 to 953 million in 2003.

U.S. Patent No. 5,884,262 discloses a computer document audio access and

30  conversion system that allows a user to access information originally formatted for
audio/visual interfacing on a computer network via a simple telephone. Of course,
files formatted specifically for audio interfacing can also be accessed by the system. A
user can call a designated telephone number and request a file via dual-tone multi-

frequency (DTMF) signaling or through voice commands. The system analyzes the
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request and accesses a predetermined document. The document may be in a standard
document file format, such as hyper-text mark-up language (HTML) which is used on
the World Wide Web. The document is analyzed by the system, and depending on the
different types of formats used in the document, information is translated from an,
audio/visual format to an audio format and played to the user via the telephone
interface. The document may contain links to other documents that can be invoked to
access such other documents. In addition, the system can have a native command
capability that allows the system to act independently of the accessed document
contents to replay a document or carry out functions similar to-those available in

conventional web browsers.

The system disclosed in U.S. Patent No. 5,884,262 is limited to handling information
originally formatted for audio/visual interfacing to a computer network via a
telephone. There is a need for flexible interactive access to information that is not
originally formatted for audio interfacing to a computer network via telephony
devices. There is a need for interactive telephony access to a computer network, such
as the Internet, to expand and enrich usage with unique and compelling content and

products.

SUMMARY OF THE INVENTION

The present invention is directed to an interactive voice response system that permits
users to access information that is not originally formatted for audio interfacing to an
information exchange network, such as a computer network. Users spoken utterance
is analyzed and matched with an index of destinations. A list of valid destinations is
produced and the user is the guided along the path with pre-recorded voice prompts.
The user accessing the system can control the ‘navigation via more speech and/or
telephone keypad entry. The intent of the system is to be able to come up with a

single choice destination amongst the many offered within the system.

The decision to choose a valid destination is driven by a variety of factors

User preferences
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