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1

VOICE CONTROLLED BUSINESS
SCHEDULING SYSTEM AND METHOD

RELATED U.S. APPLICATION DATA

This application claims the benefit of U.S. Provisional
Application No. 60/392,572, filed Jun. 27, 2002.

FEDERALLY SPONSORED RESEARCH
Not Applicable.
SEQUENCE LISTING OR PROGRAM

Not Applicable.

FIELD OF THE INVENTION

The invention is a business appointment/reservation sys-
tem that is fully voice controlled. The preferred embodiment
implements a natural language voice user interface using
ASR (Automatic Speech Recognition), TTS (Text To
Speech), and VoiceXML (Voice Extensible Markup Lan-
guage) techniques.

As targets of applications, such a system can be used by
any business where services are provided on appointment/
reservation basis. For examples, it can be used by doctor
offices, hairdresser shops, restaurants, or sport centers where
customers need to make reservation for different service
facilities (tennis court, golf course, etc). Such a system can
also be used for service subscription or sign up (example
shown in FIGS. 12A, 12B).

Note that this system can support multiple languages even
though only English is used to illustrate the voice user
interface in the preferred implementation.

BACKGROUND OF THE INVENTION

Currently there exists mainly two ways for a business
office to make reservation/appointment. Most businesses
employ an office administrator to take phone calls from
customers and help them set up appointment/reservation. A
few other businesses deploy a web-based appointment/
reservation tool that allows their customers make appoint-
ment/reservation from the Internet.

The first option requires human resource and is therefore
costly for businesses (particularly for small business that can
not afford to hire a full time employee to take phone calls).
The second option requires customers to have both computer
and Internet access. It is therefore not a practical business
solution.

Some patents and patent applications have also proposed
to automate the service by using telephone touch tone input
(refer to U.S. Pat. No. 5,289,531, U.S. Pat. No. 5,113,380,
U.S. Pat. No. 5,093,854, US patent application publication
No. 20010011225). This type of system collects telephone
user’s input via DTMF (Dual Tone Multi Frequency) tones
generated when a telephone user presses telephone keys. It
is also commonly called IVR (Interactive Voice Response)
system because the system’s responses to user are usually in
the form of pre-recorded human voice.

In reality, a DTMF based IVR system does not have voice
recognition capability and can not collect a user’s voice
input. While being made fully automatic for business own-
ers, it is neither automatic nor friendly to telephone callers.
In fact, human factor is entirely disregarded in a DTMF
based IVR system in that it does not allow callers to speak;
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it requires them to listen to often lengthy instructions and
respond by only pressing telephone keys.

Ideas of using voice recognition technique in business
appointment/reservation system are disclosed in US patent
application publications 20020035493 and 20010047264.
Yet neither has addressed the issue of how to provide
telephone callers with a natural language voice user inter-
face that is both high performance and user friendly. In
particular, a major miss from these patents is that they did
not address the question of how should the proposed systems
enable a telephone user to perform fast and efficient search-
ing in order to find and reserve appointment/reservation of
their chosen time. For example, a typical business (such as
a physician clinic) has months of appointments data stored
in the schedule database. Available time slots are located
along a wide spread time line. A simple “bingo play” type of
search flow is bound to frustrate a great many users for being
slow and unfriendly. Such “bingo play” type of search flow
is where the user requests a specific time first. The system
then searches in the database to match that request. If the
asked time is found, the appointment is set. Otherwise the
user is prompted to try another time again and thus repeat the
call flow until the user succeeds.

The issue of performance and user friendliness for a
natural language voice user interface based appointment/
reservation system can also be easily explained by a simple
comparison of such a system to the one with a GUI (graphic
user interface). A user with GUI can view an entire day’s or
week’s appointment/reservation display at a glance. By
pointing and clicking he can quickly navigate between
weeks or months schedule displays to find his preferred time
slots. A telephone caller, on the other hand, does not have the
capability of receiving information nearly as quick. How
and what the system should tell the caller becomes very
critical in the caller’s decision making.

A natural language voice user interface provides infor-
mation to telephone users in voice; it engages in natural
language dialog with the caller and therefore must consider
human factors. For example, a system must not be “talking”
for too long or else the listener will become frustrated or
forget what has been told to him. On the other hand, a system
that does not “say” enough to provide sufficient information
(such as to inform the caller of the appointment availability)
will have high user service failure rate due to lack of
information. Furthermore, a user would naturally become
very upset when being repeatedly prompted for retry in case
of such service failure.

Therefore, in the context of a natural language voice user
interface based appointment/reservation system, a high per-
formance voice interface should be able to help a telephone
user to quickly find and reserve the available time slot of his
preference. A user-friendly voice interface should be able to
balance the user-system natural language dialog so as to
provide sufficient information to the user to ensure a suc-
cessful transaction and not to overwhelm him at the same
time. To achieve both objects, it is necessary to design a fast
database searching algorithm for finding a time slot of user
preference and support this searching algorithm with a voice
interface that gives full consideration of human factors.

The solution to this issue and to other issues such as
system administration by voice commands and new cus-
tomer sign-up are provided in order to implement a fully
voice controlled business scheduling system.

Accordingly, the objects and advantages of the present
invention are:

1) To provide a high performance search algorithm sup-

ported by a user friendly natural language voice user
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