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(57) ABSTRACT 

A fully automated, voice controlled business appointment/ 
reservation system is provided. The system has a natural 
language Voice user interface that emulates a live office 
administrator for appointment/reservation bookkeeping. It 
includes an efficient availability searching mechanism 
which enables a telephone user to quickly search and reserve 
available time slot based on his preference. Other described 
novel features and implementation improvements include 
method and system for voice controlled appointment/reser 
Vation cancellation, method and system for Voice controlled 
appointment/reservation waiting list, method and system for 
new user service sign-up and account creation, method and 
system enabling sequential selective dialing of a telephone 
user list by voice command, and method and system for 
scheduling data administration by voice commands. 

16 

  



Patent Application Publication Jul. 19, 2007 Sheet 1 of 23 US 2007/0168215 A1 

16 

Figure 1 

  



Patent Application Publication Jul. 19, 2007 Sheet 2 of 23 US 2007/0168215 A1 

21 22 23 

24 25 

Presentation Layer A Business Layer Data Layer 

Figure 2 



Patent Application Publication Jul. 19, 2007 Sheet 3 of 23 US 2007/0168215 A1 

Figure 3 



Patent Application Publication Jul.19, 2007 Sheet 4 of 23 US 2007/0168215 A1 

START 

User Says a 
preferred date 

Yes At least One time YeS 
slot open for that D– NO 

POV list Provide a list Ce a 
of alternative of time for 
dates for Selection 
Selection 

NO NO - - 
User Selects 

date? 
User selects 

time? 

Yes ExCeed Max. 

Rats END 

NO YES 

Ask for preference 
and restart 
date&time 

Collection again 
Apply last option 

Figure 4 

    

  

  

  

  

    

      

  

  



Jul. 19, 2007 Sheet 5 of 23 US 2007/0168215 A1 Patent Application Publication 

G 3 Infil 

CINE 
) 

  

  

  

  

  

  

  

  



Patent Application Publication Jul. 19, 2007 Sheet 6 of 23 US 2007/0168215 A1 

JSP 
WoiceXML (Dynamic 

VoiceXML) 
Database 
Manager 

600 

(Dial 972-555-0000) Ai. 

"Welcome to the 
appointment desk, 6002 
who is your doctor?" i. 
a 

"Dr. Smith" 
6003 

"Please say your ID number" // 

"9735881234" 

6004 

"How can help you today?" 2/ 

"I'd like to make an appointment." 
—- 6005 

Walidate User.jsp / 
b 6006 

DBManager.validateUser() 

userID=OK 

Figure 6A 



VoiceXML 

Patent Application Publication Jul. 19, 2007 Sheet 7 of 23 

USP 
(Dynamic 
VoiceXML) 

US 2007/0168215 A1 

Database 
Manager 

DBManager.getAvailable Range() 
> 

AvailableRange="3/19 to 12/20" 
"There are appointment available CollectPreference.VXML 
from March 19 to Dec. 20,Tell me 6007 
you preferred date or time of day?", 
-— 

6008 

"uh...How about 3,282" / 
— CheckDate.jsp 

DBManager.isDate0K() 

"Date not OK, 8009 
"Sorry, Doctor Smith is not Alternative=3/27, 3/29" -- 
available that day, would you Offeredate.VXML 
like to come on 27th, 29th?" 

- 

"OK, 27th" CheckAvailableTime.jsp 

DBManager getListOfAvailableTime() 
ListOf Time"10:00AM 11:00AM, 3:30PM" 

"Would you like to come at - OfferedTime.VXML 
10:00 AM, 11:00 AM, 6010 

or 3:30 PM " 

w 

Figure 6B 

  

  



Patent Application Publication Jul. 19, 2007 Sheet 8 of 23 US 2007/0168215 A1 

SP 
VoiceXML (Dynamic 

VoiceXML) 

Database 
Manager 

(Barge in) "11:00 AM please" i. 
> 

"You would like to come to see 

Dr. Smith at 11:00 AM on 3/27, 6012 
please say yes or no" // 

SetAppointment.jsp 
DBManager.setAppointment() 

result"Successful" 
"Thank you, Your ConfirmAppointment.VXML 

appointment is set on - 
Wednesday, 3127, 11:00 AM, 
We'll call you on Tuesday to 

remind you, Good Bye!" 
-H 

(Call is Disconnected) 

Figure 6C 



Patent Application Publication Jul. 19, 2007 Sheet 9 of 23 US 2007/0168215 A1 

JSP Database 
WoiceXML (Dynamic Manager 

VoiceXML) 

(Steps 6001-6007) 
"There are appointments available 
from March 19 to Dec. 20, Telme 
you preferred date or time of day?" 

1 - 7001 
"8:00AM Please?" 

S hOnTimeli earch Unime.jsp DB Manager.searchOnTime() 
- 

ItList=3/278:00 AM, 3/29 7:45 AM..." "How about 8:00 AM on 7002 OfferedTimeList. WXML resu IS 
Wedesday March 27?" - 

a 

"No" > 

"How about 7:45 AM on 
Friday March 29?" 

s 

| SetAppointment.jsp 
DBManager.setAppointment() 

ConfirmAppointment.VXML result="Successful" 
"Thank you, Your appointment is a 
set on Friday, march 29, 7:45 
AM, I will call you on Thursday 

to remind you, Goodbye!" 
v w w 

(Call is Disconnected) 

Figure 7 

  



Patent Application Publication 

WoiceXML 

(Dial 972-888-OOOO) 
"Welcome to the reservation 

Desk of Restauranta Belle. Are 
you interested in coming to the 
new year eve celebration party?" 

"Yes" 

"The party will start at 6:00PM, end 
at 12:30AM with live orchestra, ball 
room dancing, dinner buffet. Cost is 
60S per person, to reserve your seat, 
please provide your phone number 

and credit card information. 

"How many seats would you 
like to reserve?" 

"6 seats" > 

"Please say or key in your 
phone number now!" 

"973.5881234" 
What type of Credit card do you us 

Please say Visa, Master card, or 
s American express " 

"Visa" 

8001 

8002 

8003 

8004 

Jul. 19, 2007 Sheet 10 of 23 

JSP 
(Dynamic 
VoiceXML) 

Figure 8A 

US 2007/0168215 A1 

Database 
Manager 

  



Patent Application Publication Jul. 19, 2007 Sheet 11 of 23 US 2007/0168215 A1 

SP JSP 
WoiceXML (Dynamic 

VoiceXML) 

Database 
Manager 

Please say or key in 8005 
your card number 

"1234-3456-7688-9012" 
He 

"Please say or key in 
your expiration date, 
for example 12,01" 

8006 

(key In) 0502 

"I got your phone number 
97.35881234. Visa number 

1234-3456-7688-9012, expiration ' 
date is May, 2002. Is this correct?"/: 
H 

"Yes" 
He SetReservation.jsp 

DBManager.setFeservation() 

"Thank you, your 
reservation for new year 
eve party for 6 persons is Confirmreservation.VXML 

set. Goodbye!" 
w w w w 

result="credit card checked OK, 
reservation OK" 

Figure 8B 

  



Patent Application Publication Jul. 19, 2007 Sheet 12 of 23 US 2007/0168215 A1 

CD JSP 
VoiceXML (Dynamic Database 

/N VoiceXML) Manager 

(Dial 972-888-0000) 
H 

9001 

Step (8001 - 8003) 2/ 
a w 

I am Sorry, there is no 
more available seats for 
the party, would you like 
to put your reservation 90O2 

the waiting list? ^ 

—— 

"Yes" 
- 

Step (8004-End) so 
. . 

w w w w 

Figure 9A 



Patent Application Publication Jul. 19, 2007 Sheet 13 of 23 US 2007/0168215 A1 

JSP Database 
VoiceXML (Dynamic Manager 

VoiceXML) 

Dia 972-888-OOOO 

"Welcome to the reservation 
desk of Restauranta Belle, 

how may help you?" 
4 

"I'd like to cance 3 . 

my reservation" // 
9005 

"What is the phone number you M 
gave for reservation?" 

"972-555-4567" 
Search ReservationList.jsp 

"You made a reservation for 4 b DBManager.searchReservationList() 

pe I at EM t result="user B found, reservation 
yea party, y ConfirmCancelinfo.VXML time 6:OOPM..." 
going to cancel the 4 

reservation?". 

"Yes" 
Cancereservation, is 

JSp DBManager.Cance|Reservation() 

"Your Reservation is Cancelled.WXML - result="Successul" 
cancelled, goodbye!" k 

(Call is Disconnected) 

w v v 

Figure 9B 

  



Patent Application Publication Jul. 19, 2007 Sheet 14 of 23 US 2007/0168215 A1 

CD JSP Database 
Speech Server API (Dynamic Manader 

VoiceXML) g 

3OO6 

s InitiateCutBoundCal().java Call User A at 972-123-4567." 7 

9007 

Dial 972-123-4567 w 2/ 
KH 

(Call is Answered) 

"Hello, this is to confirm that you 
have made a reservation for 3 
persons to come at 6:00 PM on 
new year eve's party, Please 

Contact the reservation desk for 9008 
making changes, Goodbye!", 
H 

(Call is Disconnected) 

w w w w 

Figure 9C 

  



Patent Application Publication Jul. 19, 2007 Sheet 15 of 23 US 2007/0168215 A1 

JSP 
VoiceXML (Dynamic 

VoiceXML) 

Database 
Manager 

(Dial 972-555-0000) 
H. 

"Welcome to the appointment 
Desk, How can help you." 

1001 

"What are my choices?" 
H 

"You can say make, cancel, or 
confirm an appointment, if this is 
an emergency, just say "Dr. office" 

at any time. Your call will be 
transfered to the office. Would you to 
like to hear a demo to learn how to 

use the system?" 

"Yes" 

(Play demo recording) 
H 

"Welcome to the 
appointment Desk, How 

can help you!" E. 

"I'd like to make an appointment" 

w w w w 

Figure 10A 

  



Patent Application Publication Jul. 19, 2007 Sheet 16 of 23 US 2007/0168215 A1 

JSP 
VoiceXML (Dynamic Database 

VoiceXML) Manager 

"The earliest appointment with Dr. 
Smith is 3/19/2002, telme your | 1004 
prefered date or time of day?" /loos 
H 

"uh...(time out)" A. 
He 

"You can either say the date, for 
example July 3rd. Or key in the 
date, use two digits to enter the 
month, the day, then the year..." 

(Key in 032702) 

"Got it, Let me check Doctor's 
schedule on March 27th, 2002..." /1008 
H 

(barge in) "Oh, I am sorry..." Ai. 
H. H. b 

"You have said No. Let's try agin, 
the earliest appointment with Dr. 
Smith is 3/19/2002, tell me your 1009 
prefered date or time of day?" A / 

Z 1010 
"Dr. Office..." A 
H 

"I am callic..." g 

(Connect user to the office) 
w w w w 

Figure 10B 

  



Patent Application Publication Jul. 19, 2007 Sheet 17 of 23 US 2007/0168215 A1 

JSP 
VoiceXML (Dynamic 

VoiceXML) 

Database 
Manager 

(Dial 972-555-OOOO) 

"Welcome to the 
appointment desk, who 

is your doctor?" 
"Dr. Smith" 
—- 

"Please say or key in 
your ID number" 

"972-222-3333" ValidateUser.jsp 
b- DBManager.validateUser() 

Result="Voice Password required, "Please say your Voice 
Phrase="Open the door!", PIN=1234" Password or key in your CollectPN.VXML k 4 digits PIN!" OectN. 

H 1101 

"Open the door!" A 
b 

"Welcome to the appointment 
administrative account, what 

can I do for you?" 

"I'd like to check 
appointment status." 

—- 
v w w w 

Figure 11A 

  



Patent Application Publication Jul. 19, 2007 Sheet 18 of 23 US 2007/0168215 A1 

JSP Database 
VoiceXML (Dynamic Manager 

VoiceXML) 

"Tell me a date and time" 

"Tomorrow From 

| 9:00 AM to 12:00PM" GetAppointmentStatus.jsp 
DBManager.getAppointmentStatus() b 

"You have total 5 patients on the 
list Would you like to print, fax AppointmentList.VXML 
the appointment list, cancel the 1103 

appointments or call these 
patients?" * 

"Call them Please" 
H 

result="listOfAppointments, userData" 

"Mrs. Mary Jones has an 
appointment at 9:00 AM. I am 

dialling her number now..." A. 
(Call is Connected To 

Patient,....conversation end) 

"Mr. Jay Goodman, has 
appointment at 9:30 AM. I am 1105 

dialling his number now..." 
H 

(Call is Connected To 
Patient,....conversation end) 

Figure 11B 

  

  



Patent Application Publication Jul. 19, 2007 Sheet 19 of 23 US 2007/0168215 A1 

CD JSP Datab VoiceXML (Dynamic A. 
VoiceXML) 9 

106 

A ResetAlertFlags.jsp 
DBManager.resetAlertFlags() > 

result="successful" 

result="successful" 

"All patients on the list are called, riot 
how can I help you now?" /3 

1108 

"Fax to me Please" // 
b 

FAXAppointmentStatus.jsp 
b DBManager.getFaxNumber() b 

result"Fax is 972-580-1234" 

FAXList(); 
H 

result="Fax successful" 

"The appointment list is sent 
to your fax. 

how can I help you now?" 

w w w w 

Figure 11C 

  



Patent Application Publication Jul. 19, 2007 Sheet 20 of 23 US 2007/0168215 A1 

-- JSP 

VoiceXML (Dynamic Database 
VoiceXML) Manager 

"I'd like to set appointment time" 
H 

"Telme an available date and time" 
H 

O 
"Next Friday from 

9:00 AM to 12:OOPM" 
OpenAppointment.jsp. 

DBManager.openAppointmentTime() D 

"Your schedule for next Friday result="Appointments Opened 
9:00 AM to 12:00 PM is set 
open for appointments. How 

can I help you now?" 

ConfirmAppointmenOpen. VXML 

"I'd like to cancel appointments." 
H 

"Tell me a date and time?" 

"Next Monday from 
9:OO AM to 12:00 PM" 

Figure 11D 

  

  

    

  



Patent Application Publication 

VoiceXML 

"you are going to cancel the 
appointment for Monday 5/11 
between 9:00 AM to 12:00 PM, 

Please say yes or no " ' 
4 

"Yes" 

Jul. 19, 2007 Sheet 21 of 23 

CancelAppointments.jsp 

JSP 
(Dynamic 
VoiceXML) 

"You have cancelled 5 
appointments. The 

system will inform these 
patients about the 

cancellation if you do not 
call them. 

Would you like to call 
them now?" A 

"No" 
H 

(User disconnects call) 

Cancelled AppointmentList.VXML 

Figure 11 

Database 
Manager 

DBManager.cancelAppointments() 

E 

result="cancellation Successful, 
listOfAppointments, userData" 

US 2007/0168215 A1 

    



Patent Application Publication Jul. 19, 2007 Sheet 22 of 23 US 2007/0168215 A1 

JSP 
WoiceXML (Dynamic 

VoiceXML) 

Database 
Manager 

(Dial 972-555-1234) 
H - 

"Welcome to the Galeria ice 
skating school sign-up Desk, 
How old is the student?" 

"7 year old" 
H 

"For kids age of 5 to 7, we 
offer lessons on the skill 
level of pre-alpha, alpha, 
beta, Gamma, And Delta. 
Which level do you wish to 120 

sign-up?" / 

"Gamma" 
H> 

Figure 12A 



Patent Application Publication Jul. 19, 2007 Sheet 23 of 23 US 2007/0168215 A1 

CD USP Database 
VoiceXML (Dynamic Manager 

VoiceXML) 

Your Telephone number please" | 1202 

"972-546-5687." 

"At the tone, please record 
and Spell Clearly your name, 
your mailling address, your 

zip code" . 
KH 

12O3 

(User leave voice message) 
H 

"Your recording is...(Play 
recording), Please say 1204 

save, re-recording or exit" / 
KH 

"Save" 
—- 

"Your seat is reserved for age 
5-7 Gamma group. An invoice Signup.jsp 

will be sent to the address b DBManager.signUp() b 

you specified in the result="OK, user record created 
recording.Thank you and 1205 ConfirmSign Up.VXML y 

have a good day." 

Figure 12B 

  



US 2007/01 68215 A1 

VOICE CONTROLLED BUSINESS SCHEDULING 
SYSTEMAND METHOD 

RELATED U.S. APPLICATION DATA 

0001. This application is a continuation of U.S. patent 
application ser. No. 10/443,363, filed May 22, 2003, which 
is a non-provisional that claims priority from U.S. Applica 
tion No. 60/392,572 filed Jun. 27, 2002. 

FEDERALLY SPONSORED RESEARCH 

0002) Not Applicable. 

SEQUENCE LISTING OR PROGRAM 
0003) Not Applicable. 

FIELD OF THE INVENTION 

0004 The invention is a business appointment/reserva 
tion system that is fully voice controlled. The preferred 
embodiment implements a natural language Voice user inter 
face using ASR (Automatic Speech Recognition), TTS (Text 
To Speech), and VoiceXML (Voice Extensible Markup Lan 
guage) techniques. 
0005. 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 dif 
ferent 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). 
0006 Note that this system can support multiple lan 
guages even though only English is used to illustrate the 
voice user interface in the preferred implementation. 

BACKGROUND OF THE INVENTION 

0007 Currently there exists mainly two ways for a busi 
ness office to make reservation/appointment. Most busi 
nesses employ an office administrator to take phone calls 
from customers and help them set up appointment/reserva 
tion. A few other businesses deploy a web-based appoint 
ment/reservation tool that allows their customers make 
appointment/reservation from the Internet. 
0008. The first option requires human resource and is 
therefore costly for businesses (particularly for small busi 
ness 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. 
0009. 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. 2001001 1225). This type of system collects 
telephone user's input via DTMF (Dual Tone Multi Fre 
quency) 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. 
0010. In reality, a DTMF based IVR system does not 
have voice recognition capability and can not collect a user's 
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voice input. While being made fully automatic for business 
owners, 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; it requires them to listen to often lengthy instructions 
and respond by only pressing telephone keys. 
0011 Ideas of using voice recognition technique in busi 
ness 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 
interface 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. 

0012. 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. 
0013 A natural language voice user interface provides 
information 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. 

0014. Therefore, in the context of a natural language 
Voice user interface based appointment/reservation system, 
a high performance 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 
Successful 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. 
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0.015 The solution to this issue and to other issues such 
as system administration by voice commands and new 
customer sign-up are provided in order to implement a fully 
Voice controlled business Scheduling system. 
0016. Accordingly, the objects and advantages of the 
present invention are: 

0017 1) To provide a high performance search algo 
rithm Supported by a user friendly natural language 
voice user interface which emulates a human office 
assistant, where this feature enables a user to quickly 
find and reserve an appointment/reservation of his 
preference. 

0018 2) To provide a back-up mechanism to a natural 
language Voice user interface to ensure a high service 
Success rate and service quality. 

0019. 3) To automate new user service sign-up, 
account creation and account updating via a natural 
language Voice user interface. 

0020 4) To automate user appointment/reservation 
cancellation. 

0021 5) To automate an appointment/reservation wait 
ing list via a natural language Voice user interface. 

0022 6) To automate business schedule administra 
tions via a natural language Voice user interface. 

SUMMARY OF THE INVENTION 

0023. A fully voice controlled business scheduling sys 
tem is provided. In the preferred embodiment, the system 
uses ASR (Automatic Speech Recognition), TTS (Text to 
Speech) as well as VoiceXML to implement a natural voice 
user interface. It is a virtual administrator that emulates a 
live office administrator in charge of business schedule 
bookkeeping. 
0024. In one proposed feature, the present invention 
Solves significant problems in the art by combining a high 
performance searching algorithm with human factors. The 
search algorithm reduces transaction time by dividing avail 
able search time/date range into multiple Sub-ranges and 
performs searching in the Sub-range of a user's choice. This 
algorithm is Supported by a user-friendly voice interface that 
emulates a human office administrator. 

0025. According to the system searching methods for 
selecting available time slots, the present invention is able to 
select an appointment/reservation time based on the user's 
preferred date or preferred time of day. 
0026. The business scheduling system can be used either 
exclusively by pre-defined business customers (customers 
who have existing accounts as is the case for a doctor's 
office and private sport clubs), or by public (without existing 
account as is the case for restaurant reservation). 
0027. In an exclusive scheduling system, a user's profile 
needs to be defined and the user may pass an identity 
validation (with phone number, Social Security Number, or 
other ASR recognizable information as identification) prior 
to making an appointment/reservation. While in a system 
that is accessible to the public, this information can be taken 
on the fly. 

Jul. 19, 2007 

0028. According to the aspects of making an appointment 
on a preferred date and making an appointment on preferred 
time of day, to make an appointment, a user simply makes 
a phone call to the system which emulates a live office 
administrator for taking appointments/reservation; it asks 
the user's time or date preference, provides useful hints 
(such as available search ranges) when probing for the user's 
response, searches and sets appointments according to the 
user's voice commands. 

0029. According to another aspect of the present inven 
tion, to cancel an appointment or reservation, a user simply 
makes a call to the virtual administrator. Based on the 
account identity provided by the user, the system is able to 
find and cancel the reserved time slot for the user. 

0030. According to another aspect of the present inven 
tion, the inventive system can be used by the public for 
reservation of events such as a restaurant New Year party. 
The given example assumes no pre-defined user record in 
the system; the ASR recognizable information from a user 
(such as credit card type and number, phone number, total 
number of people in reservation) can be taken on the fly 
during the transaction and saved into database. 
0031. According to another aspect of the present inven 
tion when a user cannot make an appointment/reservation 
due to availability, he may choose to put his request into a 
“waiting list'. Upon new availability, the system will allo 
cate the newly available time slot to the first-in-line user and 
notify the user of the waiting status change. 
0032. According to another aspect of the present inven 
tion, the system provides different help features to users 
unfamiliar to a voice interface. These features include: 

0033 1) To provide help prompts as part of every 
system-user dialogue in order for users to give on 
target answer to system generated questions. 

0034 2) To echo a user's input in order to confirm 
received information and enhance the system's voice 
recognition accuracy. 

0035 3) To use an on-line audio system-user dialogue 
demo to demonstrate how to use the system's voice 
user interface. 

0036, 4) To provide explicit list of choices to help a 
user make decision. 

0037) 5) To transfer a user's call to the business office 
where the user can receive further assistance. 

0038 According to another aspect of the present inven 
tion, a schedule administrator has to pass a security valida 
tion (pass code) in order to gain system access. The schedule 
administrator may perform the following tasks with Voice 
commands: 

0039) 1) Check appointment status. 
0040 2) Voice dialing the users on an appointment list. 
0041 3) Print or fax an appointment list. 
0042. 4) Block or unblock an appointment time. 
0043 5) Cancel appointments. 

0044 According to another aspect of the present inven 
tion, the system is capable of initiate automated telephone 
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calls, emails, or other communications to send schedule 
reminder to users who have made business reservations or 
appointments. 

0045 According to still another aspect of the present 
invention, the system can be used for new user sign-up or 
service Subscription. It provides a voice recording feature to 
input information that is not ASR recognizable in order to 
complete the self service or sign-up. Note that the same 
implementation techniques can be used in many other busi 
ness applications including new patient sign-up in medical 
clinics. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0046 All drawings are made to describe the preferred 
implementation of the system. 

0047 FIG. 1 provides an overview of the system with all 
physical components. 
0.048 FIG. 2 shows the necessary logical components of 
the system. It divides the application software into a dis 
tributed structure (a three-tier system) that is not only easy 
to implement, but also best for system performance, Scal 
ability and reliability. 

0049 FIG. 3 shows the software components derived 
from the structure of 

0050 FIG. 2, the interface between the components, and 
the programming languages used in these components for 
the preferred implementation. 

0051 FIG. 4 is a flow chart that illustrates the available 
appointment/reservation time slot selection method based on 
user's preferred date. 
0.052 FIG. 5 is a flow chart that illustrates the available 
appointment/reservation time slot selection method based on 
user's preferred time of day. 
0053 FIGS. 6A, 6B, and 6C provide a complete imple 
mentation sequence diagram of a call flow in which a user 
makes an appointment based on his preferred date. 
0054 FIG. 7 is an implementation sequence diagram of 
a call flow in which a user makes an appointment based on 
his preferred time of day. 
0055 FIGS. 8A and 8B provide a complete implemen 
tation sequence diagram of a call flow in which a user makes 
a reservation at a restaurant. 

0056 FIGS. 9A, 9B, and 9C provide a complete imple 
mentation sequence diagram of a call flow for a waiting list. 
The waiting list enables a cancelled appointment/reservation 
to be re-allocated to a user in the waiting list. 
0057 FIGS. 10A and 10B provide a sequence diagram 
that demonstrates the different help features that can be 
implemented to help users who are not familiar with the 
system. 

0.058 FIGS. 11A, 11B, 11C, 11D, and 11E provide an 
implementation sequence diagram of a call flow in which a 
schedule administrator performs multiple administration 
tasks by voice commands in one telephone call. 
0059 FIGS. 12A and 12B provide an implementation 
sequence diagram of a call flow for automated sign-up of a 
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business service. It allows the sign-up user to provide 
information that is not ASR recognizable by means of a 
Voice recording. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0060. The following sections provide a detailed descrip 
tion of the preferred implementation. The first three sections 
provide a system overview with the descriptions of its 
physical components, logical components and the interfaces. 
The other sections focus on system Software structure and 
detail call flow implementations. 
System Overview 
0061. In 
0062 FIG. 1, an overview of the inventive system 100 is 
shown with representative physical components. The system 
100 includes an end user terminal in the form of either a wire 
line phone 10 or wireless phone 11 that are connected to a 
public switch 12 that serves calls originated from or termi 
nated to these terminals 10, 11. 
0063. The public telephony switch 12 connects to a 
speech server 13 via an interface 13a. The interface can be 
an ISDN PRI (Integrated Services Digital Network-Primary 
Rate Interface), a VoIP (Voice over IP) based interface, or 
any other suitable interfaces. The speech server 13 itself acts 
as a voice terminal to the public switch 12 and it is capable 
of receiving inbound calls and originating outbound calls. 
0064. The major components of a typical commercial (off 
the shelf) speech server 13 as shown include: 

0065. 1) ASR (Automatic Speech Recognition) engine. 

0.066 2) TTS (Text To Speech) engine. 

0067 3) ISDN (Integrated Services Digital Network) 
PRI (Primary Rate Interface), or VoIP (Voice Over IP) 
interface that Supports inbound and outbound Voice 
calls. 

0068 4) A VoiceXML (Voice Extensible Markup Lan 
guage) interpreter or proprietary API (Application Pro 
gramming Interface). 

0069 5) System O&MP (Operation, Maintenance and 
Provisioning). 

0070 A web server may be used as the systems appli 
cation server 15. This is where the applications software 
programs are stored and executed. The application programs 
implement natural language Voice user interface, application 
control logics and database access. 
0071 Although not shown, it should be understood that 
there can also be a web-based GUI (Graphic User Interface) 
in parallel to the voice user interface. The web-based GUI 
can be made an integrated part of this system to Support 
same services features (such as make or cancel appoint 
ments) provided by the natural language Voice user inter 
face. The GUI is particularly effective in schedule database 
administrations and application parameters configuration. 
0072 The speech server and the application server 15 
communicate via path 13b crossing the Internet 14 using 
HTTP/HTTPS (HyperText Transfer Protocol, (Secure). 
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0.073 More specifically, the speech server 13 downloads 
static and dynamic VoiceXML pages from the application 
server 15. These pages are parsed and interpreted by 
VoiceXML interpreter of the speech server 13 in order to 
control call flow and user-system natural voice dialogues. 
Based on application logics, the speech server 13 Submits 
requests, with the collected user data, to JSP (Java Server 
Pages) on the application server 15. These requests often 
involve accessing back end database 16. The JSP pages are 
designed to perform the requested tasks and, based on 
processing results and the application logic, dynamically 
generate and send VoiceXML pages back to the speech 
Server 13. 

0074. A back end relational database 16 stores data for 
business Schedule, appointment/reservation information, 
users and administrator profiles. It supports SQL (Structured 
Query Language) for data query along path 15a and 16a. 
0075. The administration of the schedule data and user 
information can be done three different ways: 

0076) 1) From computer 17, via web based GUI 
(Graphic User Interface) along path 15b and 15a. 

0077. 2) From computer 17, via a proprietary interface 
16a (shown as a dotted link) within private networks. 

0078 3) Via a natural language voice user interface. 
(Shown and further described by FIGS. 11A, 11B, 11C, 
11D, 11E and the associated descriptions). 

Logical Components 

0079. In 
0080 FIG. 2 the system is divided into three logical 
components 21, 22, 23 and thus is implemented as a typical 
three-tier web application system. The component 21, rep 
resenting the “Presentation Layer, may be a speech server 
(also commonly called Voice browser). The component 22, 
representing the “Business Layer, may be an application 
server that controls the application logic. The component 23, 
representing the “Data Layer, may be a back-end relational 
database. The communication path 24 may be HTTP/HT 
TPS. The path 25 may be a path supporting SQL. 
0081 Concurrent transaction processing is similar to that 
of a regular web application due to this structure. Multiple 
simultaneous user calls (to the same telephone number) can 
be connected to one VoiceXML page the same way as 
multiple users visit the same web site. Thus a business can 
have multiple virtual administrators taking calls from cus 
tomers. To fully take advantage of this characteristic of 
resource efficiency, the system can be configured such that 
multiple businesses share one telephone number for appoint 
ment/reservation service as well as a pool of telephone 
connections to speech server. The system is able to separate 
and redirect customers easily to the business with which he 
wish to schedule appointment (example in FIGS. 6A, 6B, 
6C). 
Software Modules 

0082 FIG. 3 shows the software structure of the imple 
mentations. The application software is divided into three 
program modules 31, 32 and 33. 
0083. The module 31 can be a group of VoiceXML pages. 
These VoiceXML pages are interpreted or parsed by speech 
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server. They are designed to control the system-user dia 
logues. The VoiceXML pages have two major functions: 

0084 1) They collect user voice input that is necessary 
for a specific task and send the data to the application 
Sever. 

0085 2) They “speak” to the end user, either to solicit 
a voice input or to communicate a processing result 
received from the application server. 

0086) The collected user data is sent to the second 
module 32 that can be a group of JSP (Java Server Pages) 
pages. In the context of this implementation, the JSP pages 
are also dynamic VoiceXML pages. The JSP pages receive 
requests from the speech server. It accesses the database on 
the back end, depending on the access result and the 
business logic, dynamically generate and return the 
VoiceXML page to the speech server. 
0087. The backend database is where all data (schedule 
data, user and administrator profile) is managed and stored. 
The third software module 33 is therefore a database man 
ager that provides access functions toward the database. This 
manager provides the interface that manages the database 
connection, data update, removal, searching, etc. . . . For the 
preferred implementation, the data saved in database include 
but not limited to: 

0088 1) Appointment/Reservation Table: appoint 
ment/reservation time slot with time stamp, status 
(available or reserved), time slot service type (which 
may also be used to determine the duration of reser 
Vation), appointment alerting indicator (used to deter 
mine whether or not a reminder is to be sent to the 
customer), ID of customer who take the appointment/ 
reservation. 

0089. 2) Customer Profile Table: customer ID, cus 
tomer name, contact information, alerting address (tele 
phone, email, or mobile short message) 

0090 3) Administrator profile Table: administrator ID, 
administrator name, PIN number or voice password 
phrase, contact information, alerting address (tele 
phone, email, or mobile short message), Schedule con 
figuration parameters, maximal allowed retry in failure 
handling. 

0091 4) Waiting List Table: customer ID, waiting line 9. 9. 
priority order, time slot being requested. 

0092. The administrator's profile and system configura 
tion are set prior to service start via system administration 
interface (GUI based, web accessible or in a private net 
work). 
0093. A user's accounts and profile needs to be set prior 
to service if a system serves existing business users only. In 
this case the user's identity needs to be validated based on 
the user account information prior to a service. 
0094. Otherwise if the system is to serve both new and 
existing business users, a new user's profile may be taken on 
the fly and a new user account may be created when the 
service request is received (See example shown in FIGS. 
12A and 12B). 
0.095 The communication path 34 can be HTTP/HTTPS. 
The path 35 can be a Java API (Application Programming 
Interface). 
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0096] With these three software modules 31, 32, and 33, 
a typical call flow implementation goes through the follow 
ing sequence; 

0097 1) A user makes a call and is connected to the 
speech server. 

0.098 2) From module 31, a VoiceXML page “speaks” 
on behalf of system. It greets the user and asks ques 
tions in order to collect needed information to further 
execute the task. User answers the question to provide 
user input. 

0099 3) Once voice data is collected, the module 31 
VoiceXML page submits a request with the collected 
data to a JSP page in the module 32. 

0100 4) The JSP page of the module 32 performs a 
database access with received data through the module 
33. Based on the database access result returned by 
module 33 and business logics, it then generates and 
returns a VoiceXML page to the module 31. 

0101 5) In the module 31, the VoiceXML page is 
parsed and the processing result is communicated to the 
end user with natural voice. 

0102) The system-user natural language dialogue may 
continue by repeating the steps 2-5 until a call flow is 
completed. 

Voice User Interface Error Handling and Help Features 
0103 For any given dialogue in a natural language voice 
user interface, exception events <No Input>, <No Match-> 
and <Help> are possible and require error-handling imple 
mentation. 

0104 <No Input> occurs when the system asks a ques 
tion and receives no user response within a pre-defined time. 
0105 Voice user interface uses speech recognition gram 
mar to define and recognize expected user speech input. The 
<No Match-> event occurs when ASR cannot match an input 
speech with any predefined grammar. 
0106 The <Help> event occurs when system detects 
conditions requesting helps to be provided to a user. 
0107 The techniques used in the preferred implementa 
tion for these events handling are illustrated in the example 
of FIG. 10A, and Figure 10B. The techniques include: 

0108) 
1009). 

1) Re-prompts the question (shown in step 1004, 

0109) 2) Provides example or hints to user for “on 
target” answer (shown in step 1006). 

0.110) 3) Help user by explicitly enlisting all choices or 
the expected responses for a question (shown in step 
1002). 

0.111) 4) Suggest and accept touch-tone DTMF key 
input instead of voice input (shown in step 1006). 

0112 5) Play demo dialogue recording to demonstrate 
to user how to search and reserve an appointment 
successfully (shown in step 1002). 

0113 6) Transfer user's call to the business office for 
a live administrator assistance (shown in step 1010). 
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System Searching Algorithm for Selecting Available 
Times Slot 

0114 All time slots stored in scheduling database are 
initially blocked and not available for booking. Scheduling 
database administrator must unblock these time slots by 
specifying the business hour available for appointment/ 
reservation and the appointment minimal interval (such as 
15 minutes, this can be changed based on business need). 
This will cause the business hours to be divided into 
available time slots. Each slot has a time stamp and a status 
indicator showing whether or not the time is taken. The 
searching algorithm presented in this section includes two 
methods for available time slots search and selection based 
on a user's preference. 
0.115. As all services do not need same amount of time, 
the searching algorithm also assumes that the duration of the 
appointment has already been determined prior to searching. 
The duration can be determined by System configuration 
(use default setting) or by user-system dialogue/negotiation 
(the system may determine time needed for service based on 
the type of service requested). The system may search and 
reserve multiple continuous available time slots if one is not 
sufficient. 

0.116) The system-user dialog structure which supports 
the search algorithm comprises the following basic steps, 
these steps can be repeated in searching iterations (initial or 
retry) until either a user find a match or call flow ends on 
exceptional conditions. 

0.117 1) The system presents to the user at least one 
available search range and optionally requests the user 
to select one. For example: 
0118 (Statements guiding to a subsequent search on 
the entire available range) 

0119) “The earliest appointment with doctor is on 
March 31. 

0120 “There are appointments available from July 
8th until December 20th. 

0121 (Questions requesting the user to select a 
specified available range) 

0.122 “Would you like to come on the week of 
March 24th, April 3rd, or April 10th?’” 

0123 “Would you like to come in the month of May, 
or June?’ 

0.124 “How about the morning/afternoon of next 
Monday, March 31?” 

0.125 “Would you like to come on next Friday 
September 27?” 

0.126 2) The system presents to the user search options 
to collect the user's choice. The options includes search 
on preferred date, search on preferred time of day, or 
earliest possible. The system will also collect the user's 
time or date preference required by the selected option 
(no time or date preference is asked of the user if the 
search option is for earliest possible). For example: 
0.127 (Statements presenting to the user search 
options to collect the user's choice) 

0128 “Tell me your preferred date or time of day”. 
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0129. “I can search appointment openings close to 
your preferred date, your preferred time of day, or the 
earliest. Please say search on date, search on time, 

999 or the earliest', 

0.130) 
0.131. In return, the system expects a typical 
response from the user to provide preference Such as: 

0132) 

“Tell me a time, for example, 8 AM. 

“Next Friday, please!” 

0133) “9 o' clock!” or “Friday at 9:00”. 
0134) “September 7” 
0.135 “early next month, in the morning 
0.136) 

0.137 3) The system searches in scheduling database 
by applying selected option and preference within the 
Selected search range. If no time slot is found, the 
system will restart searching by asking the users 
preference again. 

“The earliest possible!” 

0.138 4) To avoid overwhelming the user with too 
many choices, the system may optionally apply a 
process that uses configurable “window' or a maximal 
number to select the found available time slots most 
close to the user's preference. The system then presents 
to the user these slots and requests the user to make a 
Selection. 

0.139, 5) If the user accepts a time slot, the system 
reserves that slot in Scheduling database for the user. 
Otherwise if no slot is accepted, the system will restart 
searching by asking the user's preference again. 

0140. A user may not find a satisfactory time slot after a 
few searches based on his preferences. A configurable 
parameter defining maximal searching retries is used to 
determine if the system-user dialogue should be terminated 
by applying “Last Option.” 
0141 Maximal searching retries is used to avoid search 
ing deadlock, which may irritate users psychologically. 
“Last Option is the process that the system applies when 
user exceeds maximal retries. In a preferred implementation, 
similar to that shown by FIG. 10B, step 1010, the “Last 
Option' may be to transfer user's call to the business office 
where the user will receive further assistance. Another 
alternative is to play a message to the user to Suggest a 
different service Solution (for example, announce a system 
error message and provide another number to call). 
Select Available Time Based on User’s Preferred Date 

0142. This method is illustrated by flow chart in FIG. 4. 
The method assumes the available search range has been 
selected. When a user says a preferred appointment/reser 
Vation date, the system makes a search to determine if at 
least one time slot is available for that date. The found time 
slots list is offered to the user for selection. 

0143 If the user selects an offered time, the system 
makes a confirmation of the time and date. It then saves the 
appointment/reservation data for the user. 
0144. If none of the time on the list is selected, the system 
will ask the user for a different preference and restart the 
search process. 
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0145 When no available time is found on the preferred 
date, the system searches for alternative available dates that 
are close to the preferred date. 
0146 To avoid overwhelming the user with too many 
time slots, a criterion is optionally applied to determine how 
“close the alternative date must be to the preferred date 
(example, list of dates within one week “window' to the 
preferred date, or a configurable number of most close 
matches). 
0147 If at least one alternative date is found, the system 
offers the dates to the user for selection. If the user does not 
select any of the alternative date the system will ask the 
user's preference again and restart the search process. 
0.148 When the total number of retry exceeds a prede 
termined allowed maximum, the system may apply the last 
option. 

0.149 Note that each time a user is offered a list of 
available dates, times, or available search ranges, he 
becomes better informed on availability and thus becomes 
better “trained on picking his next preference. His next 
selection is more likely to be on target than his last try. The 
searching algorithm is designed Such that his chance to 
Succeed in making an appointment/reservation should 
improve with each new iteration. 
Select Time Based on User’s Preferred Time of Day 
0150. This method is illustrated by flow chart in FIG. 5. 
It assumes the available search range has been selected. This 
process starts when a user says his preferred time of day 
(example, “around 8 AM). The system searches for a list of 
dates that have available time slot around that time. 

0151. If no available date with preferred time is found, 
the system will ask the user's for a different preference and 
restart the search process. Otherwise, the system offers the 
found list of dates and time combinations to the user for 
selection. 

0152) If the user selects a time and date, the system 
makes a confirmation of the time and date and reserves the 
time slot for the user. 

0153. If none of the time slot on the list is selected, the 
system will ask the user for a different preference again and 
restart the search process. 
0154) To avoid overwhelming the user with too many 
time slots, a criterion is optionally applied to determine how 
“close the selected time slots must be to the preferred time 
(example, within half an hour “window' of 8:00 AM, or a 
configurable number of most close matches). 
0.155) When the number of retry exceeds a predetermined 
allowed maximum, the system may apply the last option. 
Service Appointment/Reservation by Group 

0156 Some businesses may offer service to group of 
customers (such as restaurant reservations, group lesson for 
sport, etc . . . ). The schedule data is handled essentially the 
same way except the system accepts more than one customer 
per appointment/reservation. In addition to the schedule data 
defined for one-on-one appointment, an extra parameter is 
needed to control the maximum number of customer that a 
particular time slot may accept. For example, if the maxi 
mum number of customers a tennis lesson can accept is 8 
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persons for the 10:00 AM class, then the system may accept 
calls for class reservation until total reservation reaches 8 
persons. 

0157. The call flow of FIG. 8A and FIG. 8B, “Restaurant 
Reservation' illustrates such an example of group reserva 
tion. 

Implementation Descriptions 
0158. This section presents implementation examples by 
way of sequence diagrams of Some major call flows. These 
call flows are selected to illustrate basic concepts of the 
present invention although variations within the intended 
Scope of the present invention are possible. 
0159. A “User' symbol is used to represent the caller or 
system user. Natural language dialogue is used to describe 
the interactions between user and VoiceXML pages. This is 
to reflect the fact that the VoiceXML pages that are parsed 
and interpreted by the speech server, are the controlling 
software that “listen' and “speak' to user. 
0160 To reflect accurately the interface between the three 
software modules 31, 32, 33 in FIG. 3, in all of the 
implementation sequence diagrams, the name in the format 
of <programName.jsp> is used to represent a request or a 
call to the module 32 that may contain JSP pages. The name 
in the format of <programName.VXML> is used to repre 
sent the VoiceXML page of module 31 that is either static or 
generated by the JSP module. The name in the format of 
<DBManager.methodName()> is used to represent a call to 
the database manager of module 33 for database access. 
Call Flow of “User Makes an Appointment on Preferred 
Date”, FIG. 6A, 6B, 6C 
0161 In this call flow implementation illustrated by 
FIGS. 6A, 6B, and 6C, an appointment is made by a user 
based on his preferred date. The example applies for a case 
in which multiple doctors share one appointment telephone 
number and the automated appointment service can only be 
used by a doctor's existing patients who have user profile 
data stored in the system. 
0162 Step 6001: A user makes a call to a number 
assigned for appointment/reservation line. This call connects 
the user to the first VoiceXML page for the appointment 
service and starts the system-user dialog. 
0163 Step 6002: The appointment phone number is 
shared by more than one doctor in this example. The system 
needs to know with whom the user wishes to make an 
appointment. 
0164 Step 6003: In this example, the automated appoint 
ment line is made to serve only the doctor's existing patients 
(new patient appointment is usually processed directly by 
the physician office and requires office administrator atten 
tions). Therefore the user's ID is collected for access vali 
dation. 

0165 Step 6004: This step probes the user for appoint 
ment service type. The user can make/check/cancel an 
appointment. 

0166 Step 6005: VoiceXML page calls the JSP page 
<ValidateUser.jsp> to validate the received user ID. 
0167 Step 6006: The JSP page accesses the backend 
database via DBManager by calling <DBManager valida 
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teuser()>. Another access to the backend database is also 
performed to obtain available search ranges. 
0168 Step 6007: Based on the result from the database 
access and the application logic, the JSP page dynamically 
generates and returns a VoiceXML page <CollectPrefer 
ence.VXML> to speech server. This page presents to the 
user available search ranges and collect the user's prefer 
CCCS, 

0169 Step 6008: The user provides his preferred date. 
0170 Step 6009: The DBManager searches for the avail 
able time slot on the preferred date, when no available time 
is found, it provides a few alternative dates that are close to 
the user's preference (Refer to section “Select Available 
Time Based on Preferred Date”). 
0171 Step 6010: For a selected date, a request is sub 
mitted to a JSP page. DBManager is called to search for a list 
of available times. The search result are enlisted in the 
dynamically generated VoiceXML page <OfferedTi 
me.VXML> for the user to select. 

0172 Step 6011: The user “barges in” on the system 
prompt to make his time selection. Note that “barge in' is an 
speech server feature. It allows the user to interrupt or talk 
over an audio prompt by System. 
0173 Step 6012: The system echoes the user's date/time 
selection and requests a confirmation before storing the 
information into the database. The confirmation technique is 
designed to eliminate any selection error (mistake made 
either by the user or by ASR). In this case, the user may be 
given another chance to reselect a time if a mistake is made. 
0.174 The system stores appointment data upon the user's 
confirmation. Otherwise, if no time slot is chosen, the 
system will ask the user for a different preference and restart 
the search process. 
Call Flow of “User Makes an Appointment on Preferred 
Time of Day”, FIG. 7 
0.175. This sequence implements a call flow in which 
system selects available time slot based on user's preferred 
time of day. The sequence starts with the same flow as by 
FIGS. 6A, 6B, steps 6001 through 6007. 
0176) Step 7001: The user says a preferred time of day. 
0177 Step 7002: The system is able to find dates that 
have the user's preferred time slot available. The user 
accepts one of the offered slots. 
Call Flow of “Restaurant Reservation’, FIG. 8A, 8B 

0.178 This call flow automates a reservation service in a 
restaurant. The reservation service is open to public. There 
fore the system requires no pre-defined user profile or ID 
validation. The call flow demonstrates that certain user 
information Such as telephone number and credit card infor 
mation can be voice-input on the fly and be saved into 
appointment/reservation database. 

0179 DTMF based user interface is implemented as 
alternative input mode for user. 
0180 Step 8001: The question is designed to separate the 
party reservation from other services. (When user says no, 
he may be directed to the reservation booking of a different 



US 2007/01 68215 A1 

event or live office administrator assistance). Multiple ser 
vices or events reservations can be accessed via the same 
telephone number. 
0181 Step 8002: The system prompts can always be used 
for advertisement, information service as well as for guiding 
user on how to use the system. 
0182 Step 8003: The system is capable of group reser 
Vation as shown in this case. 

0183 Steps 8004-8006: The user's phone number, credit 
card information are collected within one VoiceXML page. 
The DTMF or touch-tone key interface is an alternative to 
Voice input. 
0184 Step 8007: The system requests confirmation from 
the user in order to eliminate input error (ASR or user 
errors). This step is not necessary but is recommended 
whenever important user information is collected (such as a 
credit card number). A user will be given a chance to re-enter 
the information if he does not confirm it. 

Call Flow of “Waiting List”, FIGS. 9A, 9B, 9C 
0185 FIGS. 9A, 9B, and 9C show three basic operations 
of the “Waiting List” feature: 

0186 1) A user A saves his reservation request into a 
waiting list. 

0187. 2) The system receives and process cancellation 
request from another user B. 

0188 3) The system searches and finds first-in-line 
user, the user A, in waiting list and determines that user 
As request can be accepted. The system notifies the 
user A of the reservation status change. 

0189 For a group reservation, Waiting List service starts 
when the predefined group capacity is exceeded. For one 
on-one business appointment (such as doctor appointment, 
or private tennis lesson), Waiting List service starts when 
system failed to find a time slot that matches the user's need. 
0190. Step 9001: The user A attempts to make a reser 
vation as in FIG. 8A steps 8001-8003. 
0191) Step 9002: The system determines that the maxi 
mal reservation capacity has been exceeded for the party. It 
invokes and offers the “Waiting List service to the user A. 
0.192 Step 9003: The user A provides information needed 
for reservation (same as in FIG. 8A, 8B steps 8004-End) and 
the system save the information into the waiting list. 
0193 Step 9004: The system receives a request of res 
ervation cancellation from the user B. 

0194 Step 9005: The system uses the user B's telephone 
number to validate his access and identify the reservation 
record in database. The reservation is Subsequently found 
and cancelled. 

0.195 Step 9006: The system searches the waiting list and 
finds the user A to be the first in line user. The system 
updates the user A's information, change his reservation 
status from “waiting to “reserved. The system initiates an 
outbound call toward the user A's phone number. 
0196) Step 9007: The call is originated from the speech 
SeVe. 
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0197) Step 9008: Upon call connection, the system 
informs the user Aabout the change of his reservation status. 
0198 Note that the system initiated automatic outbound 
calls is also used for sending reminder to users to remind 
them of their appointment/reservation time. In fact, the 
communication techniques for alerting and reminder of 
business Schedule are not limited to automated telephone 
calls. A user's profile may be configured Such that he may 
choose his preferred alerting technique. The system may be 
configured to determine how early before a scheduled 
appointment/reservation the reminder is to be sent. Based on 
these parameters, the system may scan the business schedule 
database on a regular basis, identify the users to be alerted, 
initiates automated outbound calls, or emails, or mobile 
short message services to remind them of the scheduled time 
and service. 

Call Flow of Features “Voice Interactive Helps', FIGS. 10A, 
1OB 

0199. This implementation example in FIGS. 10A and 
10B demonstrates a few voice-interactive helps features for 
users who are unfamiliar with the system. 
0200 Refer to the section “Voice User Interface Error 
Handling and Help Features” for a summary of techniques 
used to process call flow exception cases or user error 
handling. 

0201 Step 1001: The user asks for help. 
0202) Step 1002: The system offers help features that 
include: 

0203 1) Detailed instruction that enlists user's choices 
or options. 

0204 2) A pre-recorded demo of user-system dialog 
for making appointment/reservation. 

0205 3) Transferring the call to the business office 
where the user can receive live office administrator 
assistance. 

0206. In this example, the user chooses to listen to the 
demo recording. 
0207 Step 1003: When the demo is ended, the system 
restarts the dialogue. 
0208 Step 1004: The system probes the user's preference 
by providing helping information Such as the available 
Search ranges. 
0209 Step 1005: <No Input> event occurs when the user 
fails to respond within a pre-defined time. 
0210 Step 1006: Upon timeout, the system may provide 
further help by providing more information or Suggest 
DTMF (touch tone) input. 
0211 Step 1007: To echo the input from the user is 
another technique the system uses to ensure the accuracy of 
the speech input. Sometimes the confirmation is made in the 
form of a direct question Such as “you have said . . . . is this 
correct?” In this step the confirmation is made in an indirect 
way by echo users input without asking for a yes/no 
confirmation. If the user does not say anything negative, the 
system would move ahead to the next step. 
0212 Step 1008: The user did not confirm the selection. 
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0213) Step 1009: Upon user's reaction, the system 
restarts the date selection process for the user. 

0214) Step 1010: The user wants to talk to a live office 
administrator for further assistance. Upon his request, the 
call is transferred to the business office. 

0215. The feature of transferring call to business office 
can also be used in exceptional call flow handling Such as 
when system fails to collect a user's input after a predefined 
number of retries or, when system fails to find an appoint 
ment acceptable by a user after a predefined number of 
retries. In these situations, the system can initiate the call 
transfer without being requested by the user. 

Call Flow of “Appointment Status Administration’, FIGS. 
11A, 11B, 11C, 

0216) The implementation sequence in FIGS. 11A, 11B, 
11C, 11D and 11E provides a comprehensive example in 
which a schedule administrator uses the system to perform 
appointment status checking, set available appointment 
time, cancel appointments, make calls to users on the 
appointment list, send fax or print appointment list, all by 
Voice commands. 

0217 Step 1101: A schedule administrator first accesses 
the system with his account ID as a regular user. While 
validating his user ID, the system identifies him as admin 
istrator. The system then uses “Voice Password” or PIN to 
perform security check on administrator's identity. The 
administrator is required to either say his voice password 
phrase or key in his PIN before he can access administration 
data. 

0218 Step 1102: The schedule administrator provides a 
time range for system to check on appointment status. 

0219 Step 1103: The system compiles a list of appoint 
ments with associated user information and offers services 
(administrative tasks) for administrator to select. In this 
example the services includes sending print/fax of the 
appointment list, Voice-dialing users on the list, and cancel 
ing appointments. The administrator chooses voice-dialing 
users on the list. 

0220 Step 1104: The system connects the administrator 
with the next user on the list. The system announces the 
appointment time and the user name to the administrator 
before making the call for confirmation. 
0221 Note that with this telephone list voice-dialing 
feature, the administrator can skip any user on the list and 
move to call the next one with Voice commands. He can also 
terminate the calling process prior to or after the call 
connection by voice command or by entering control keys. 
The implementation of this feature requires that upon call 
termination each call session resumes process within speech 
server. (In VXML implementation, the <transfer bridge= 
“true' ... > is set so that when the telephone call terminates, 
the speech session resumes with the VXML interpreter). 

0222 Step 1105: The administrator finishes calling users 
on the list. 

0223 Step 1106: The alerting status of appointments is 
set in the database to indicate that the users have already 
received appointment/reservation reminder. 
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0224) Step 1107: The system is ready for the next admin 
istration task. 

0225 Step 1108: The administrator requests an appoint 
ment status fax. The fax number is retrieved from the 
administrator's profile and the appointment list is sent by 
fax. In this case, the fax number may also be provided by the 
administrator by voice command. 
0226 Step 1109: The administrator requests the system to 
set available appointment/reservation time. 
0227 Step 1110: The administrator provides a time 
range. The available time slots are generated and are stored 
into the back end database. 

0228 Step 1111: The administrator requests canceling 
appointments. 

0229 Step 1112: The administrator provides a time 
range. 

0230 Step 1113: The system confirms with the adminis 
trator that the appointments are indeed to be cancelled. 
0231 Step 1114: The system will generate automated 
telephone calls (or emails, or mobile phone short message 
services) to notify the affected users if the administrator does 
not make calls via Voice dialing. 
Call Flow of “User Sign Up Ice Skating Class', FIGS. 12A, 
12B 

0232) This implementation example in FIG. 12A and 12B 
shows a system used for business service sign-up. It also 
demonstrates the use of Voice recording as a means to 
provide the business administrator with detailed user infor 
mation that is not ASR recognizable. 
0233 New user sign-up service usually consumes sig 
nificant time for business office administrators. While theo 
retically it is possible to fully automate a sign-up service by 
collecting user information using existing speech recogni 
tion techniques, it is in reality very hard to achieve satis 
factory speech recognition accuracy when user's speech 
input Vocabulary base becomes too big (for example, for 
input home address by voice, too many street names will 
lead to very poor ASR performance). One solution to this 
problem is to combine the old fashioned voice recording into 
a speech recognition based Voice user interface as shown by 
this example. 

0234 Step 1201: The system enlists service offers for the 
user's choice. 

0235 Step 1202: The telephone number is used to estab 
lish the customer record as well as contact. 

0236 Step 1203: The voice recording is used to record 
non ASR recognizable user information in order to assist the 
sign-up administration. In this case, the system needs the 
user's home address for invoicing. 
0237 Step 1204: The user can listen and save the record 
ing if it is satisfactory. Otherwise he can also re-record. 
0238 Step 1205: The reservation is complete with the 
recording information. 
0239). To integrate a voice recording with other user 
account information, the recordings is first saved in audio 
format files and is assigned an URL (Uniform Resource 
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Locator) address. To protect user information privacy this 
address must be accessible only by authorized administrator. 
The URL address is saved together with other user account 
information in database. When an authorized administrator 
update or view user account information via GUI (graphic 
user interface), the recording URL link is displayed together 
with other textual information. By “point and click” the URL 
link, the administrator can access the audio files and listen 
to the Voice recording for user information. 
0240 Note that alternately, the administrator can also 
listen to the audio file via natural language Voice interface. 

What is claimed is: 
1. A method of automating cancellation of business Sched 

ule using a natural language Voice user interface through 
which a user accesses a scheduling database via the Internet 
to cancel an appointment or reservation made for said user, 
comprising: 

(a) through said natural language Voice user interface 
obtaining an identity from said user; 

(b) validating said identity for authorizing access by said 
user to said scheduling database, 

(c) searching said Scheduling database for an appointment 
or reservation associated with said identity, 

(d) through said natural language voice user interface 
presenting to said user said appointment or reservation 
for confirmation by said user on cancellation thereof, 

(e) canceling in said scheduling database said appoint 
ment or reservation associated with said identity upon 
said confirmation. 

2. The method of claim 1 wherein said natural language 
voice user interface is implemented with VoiceXML. 

3. A system for business schedule administration using a 
natural language Voice user interface through which an 
administrator accesses a scheduling database via the Internet 
to check schedule, to unblock and block schedule, to cancel 
schedule, and to fax a schedule listing, comprising: 

(a) first means, using said natural language Voice user 
interface, for obtaining an identity from said adminis 
trator and for validating said identity for authorizing 
access by said administrator to said scheduling data 
base, 

(b) second means, using said natural language voice user 
interface, for presenting to said administrator a plural 
ity of administration tasks for selection thereof, said 
plurality of administration tasks including checking 
Schedule, schedule blocking, Schedule unblocking, 
Schedule cancellation, and sending fax of scheduling 
list, 

(c) third means, using said natural language Voice user 
interface, for obtaining said administrators input speci 
fying a time range in which a selected one of said 
plurality of administration tasks selected by said second 
means will be performed, 

(d) fourth means, using said natural language Voice user 
interface, for presenting to said administrator Schedul 
ing status information for said specified time range, 
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(e) fifth means, using said natural language Voice user 
interface, for accessing said Scheduling database and 
for unblocking all time slots within said specified time 
range, 

(f) sixth means, using said natural language Voice user 
interface, for accessing said scheduling database to 
cancel all appointments or reservations found within 
said specified time range, 

(g) Seventh means, using said natural language Voice user 
interface, for accessing said scheduling database to 
block all time slots within said specified time range, 

(h) eighth means, using said natural language voice user 
interface, for accessing said scheduling database to 
compile and send a fax of scheduling information of 
said specified time range, said fax being sent to either 
a predetermined fax number or a fax number provided 
by said administrator via said natural language Voice 
user interface. 

4. The system of claim 3, further comprising a means for 
sending notices, via system initiated automated communi 
cations, to users whose schedules are changed by said 
administrator. 

5. The system of claim 3 wherein said natural language 
voice user interface is implemented with VoiceXML. 

6. The system of claim 3 wherein said natural language 
voice user interface is coupled with a touch tone based user 
interface capable of collecting said administrators input 
through a telephone keypad. 

7. A method of automating business scheduling using a 
natural language Voice user interface through which a user 
accesses a scheduling database via the Internet to search 
availability and reserve a time slot based on preferences of 
said user, said method comprising: 

(a) through said natural language Voice user interface 
providing to said user at least one available search 
range for said user selection thereof; 

(b) through said natural language Voice user interface 
providing to said user a plurality of search options for 
said user selection thereof, said plurality of search 
options including search on preferred date, preferred 
time of day, and earliest available time slots; 

(c) through said natural language Voice user interface 
obtaining said user's preferences as required by a 
Selected one of said plurality of search options selected 
in step (b): 

(d) searching said Scheduling database for available time 
slots by applying said selected one of said plurality of 
search options within a selected one of said at least one 
available search range selected in step (a) in order to 
produce a search result; 

(e) selecting a plurality of available time slots from said 
search result, said plurality of available time slots being 
closest in time to said user's preference, a total number 
of said plurality of available time slots not exceeding a 
predetermined value; 

(f) through said natural language Voice user interface 
providing to said user said plurality of available time 
slots for said user selection of a chosen time slot; 
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(g) reserving said chosen time slot in said scheduling 
database for said user, and 

(h) repeating steps (a) through (h), 

if said search result from step (d) contains no available 
time slot or if no said plurality of available time slots 
is chosen by said user in step (f), 

and only if a predetermined number of repetitions of 
steps (a) through (h) has not been exceeded. 

Whereby said user can reserve said preferred time slot 
by self service. 

8. The method of claim 7, further comprising the step of 
sending schedule reminder to said user via system initiated 
automated communication. 
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9. The method of claim 7 wherein said natural language 
voice user interface is coupled with a touch tone based user 
interface capable of collecting said users input through a 
telephone keypad. 

10. The method of claim 7 wherein said natural language 
voice user interface is coupled with a plurality of predeter 
mined call transfer trigger conditions, said plurality of 
predetermined call transfer trigger conditions causing said 
user to be connected to a predetermined service telephone 
number for live office personnel assistance. 

11. The method of claim 7, further comprising the step of 
placing said user into a waiting list when no available time 
slot is found, and the step of assigning a newly available 
time slot to a user of said waiting list on a first come first 
serve basis. 


