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* approaches, developing these applications has been difficult.

Figure 1 shows a call flow of an illustrative interactive speech application 100 for use
by a Company A to direct an incoming call. Application 100 is executed by a voice
* processing unit or PBX in a telephone system. The call flow is activated when the system
receives a incoming call, and begins by outputting a greeting, “Welcome to Company A”
(110).
The application then lists available options to the caller (120). In this example, the
" application outputs an audible speech signal to the caller by, for example, playing a pre-
recorded prompt or using a speech generator such as text-to-speech converter: “If you know
the name of the person you wish to speak to, please say the first name followed by the last
* riame now. If you would like to speak to an operator, please say ‘Operator’ now.”
“- " The application then waits for a response from the caller (130) and processes the
response when received (140). If the caller says, for example, “Mike Smith,” the application
“must be able to recognize what the caller said and determine whether there is a Mike Smith to
" 'whom it can transfer the call. Robust systems should recognize common variations and
permutations of names. For example, the application of Figure 1 may identify members of a
list of employees of Company A by their full names — for example, “Michael Smith.”
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the application cannot determine any hypothesis for a possible match (250), it reprompts the
caller (215) and returns to waiting for the caller’s response (220). Generally, the reprompt is
varied at different points in the call flow of the application. For example, in contrast to the
reprompt when no response is received during the time out interval, the reprompt when a
caller’s response is received but not matched with a recognized response may be “I’m sorry, I
didn’t understand your response. Please repeat the name of the person to whom you wish to
- speak, or say ‘Operator.’”

If the application comes up with one or more hypotheses of what the caller said (260,
270), it determines a confidence parameter for each hypothesis, reflecting the likelihood that
it is correct. Figure 2 shows that the interpretation step (280) may be applied for both low
confidence and high confidence hypotheses. For example, if the confidence level falls within
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developer define a language model of the language to be recognized, typically including
grammar rules to generally define the language and to more specifically define the intended
call flow of the interactive conversation to be carried on with callers, Such definition is
tedious.

+; - Because of the inevitable ambiguities and errors in understanding speech, an
application developer also needs to provide error recovery capabilities, including error

...+ handling and error prevention, to gracefully handle speech ambiguities and errors without

.. Trustrating callers. This requires the application developer not only to provide as reliable a
speech recognition system as possible, but also to design alternative methods for successfully
eliciting and processing the desired information from callers. Such alternative methods may

include designing helpful prompts to address specific situations and implementing different
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parameters that change the operation of the dialogue module when the interactive speech

program executes. The configuration parameters may be set in response to user input.

The interactive dialogue task associated with a dialogue module includes outputting a
prompt to a caller and receiving a response from the caller. Examples of configuration
parameters include: a timeout parameter defining a period for the caller to respond after a
prompt is output; a prompt parameter defining a prompt to be output; an apology prompt
parameter for defining an apology prompt to be output if the caller’s response is not
recognized; and a parameter for identifying a vocabulary defining recognizable responses
from the caller. The method may further include editing the vocabulary in response to user
input,

The interactive dialogue task associated with a dialogue module includes instructions
for outputting a prompt to a caller, instructions for receiving a response from the caller, and
instructions for interacting with a speech recognition engine for recognizing the received

response using recognition models, and further may include instructions for updating the
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the order of the desired call flow of an application. In addition, because they are task-

specific, Dialogue Modules can be optimized to provide the highest possible recognition
accuracy and task completion rates through tuned semantic, language, and acoustic models.

By providing Dialogue Module templates in pre-packaged modules, the invention can
be used to create applications that have internally consistent software code, which is
especially important in larger applications with complex call flows.

. Dialogue Module templates have customizable parameters, which provide developers
with a high degree of flexibility in customizing an application. For example, although
Dialogue Modules may be implemented to provide prerecorded “default” prompts to the
caller, the developer may customize the prompts for specific applications. Other
customizable features include whether to enable features such as a “barge-in” feature to

recognize a caller’s speech while the application prompt is running, selecting appropriate
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interactive speech application.

Fig. 8 is a logical representation of an interactive speech application using
Dialogue Modules.
'Figs. 9-16 illustrate Graphical User Interfaces (GUIs) for creating and editing
an interactive speech application.

Detailed Description
In the following description of a method and system for developing interactive speech

application, for purposes of explanation, numerous specific details are set forth to provide a
thorough understanding of the present invention. It will be apparent, however, to one skilled
in the art that the present invention may be practiced without these specific details. In other
" instances, well-known structures and devices are shown in block diagram form in order to

avoid unnecessarily obscuring the present invention.

L Overview of a System for Developing Interactive Speech Application

The invention is related to the use of a2 computer system for developing interactive
speech applications. Figure 3 is a block diagram that illustrates such a computer system 300

upon which an embodiment of the invention may be implemented. Computer system 300
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servi ces t bomuaiicatien connidotion 322 to a corresponding type of telephone network lines 324. As
other examples, communication interface 320 may be a telephony interface / voice board to

- provide voice and data communication connections 322 over telephone network lines 324, or
‘may be a local area network (LAN) card to provide a data communicationconnection322to a
compatible LAN 324. Wirelesslinks may also be implemented. In any such implementation,
. communicationinterface 320 sends and receives electrical, electromagnetic or optical signals
that carry digital data streams representing various types of information.

Network link 322 typically provides data communication through one or more networks
to other data devices. For example, network link 322 may provide a connection through local
network 324 to a host computer 326 or to data equipment operated by an Internet Service

- Provider (ISP) 328. ISP 328 in turn provides data communication services through the world

wide packet data communication network now commonly referred to as the “Internet” 330.
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Servi ces. an@fit@ébcalls tdond & e CinMadss® of Bsttviits BidlByueodules from the
Dialogue Modules 430. The system 400 comprises a plurality of Dialogue Modules, each

designed for performing a specific dialogue task such as outputting a prompt, identifying the
caller’s speech as a recognized item of a predefined list, identifying the caller’s speech as an
affirmative or negative (Yes / No) response, or identifying strings of characters spelled by the
caller. In the embodiments described herein, each Dialogue Module template is a function,
method, object, or subroutine in a programming langnage.such as C++, although a variety of
different programming languages may be used.

A developer uses the Dialogue Modules to perform their respective dialogue tasks in a
‘Service 410. Each Dialogue Module may use default configuration parameters or may be
customized for specific Services, Parameters of a Dialogue Module instance may be
customized to, for example, output customized prompts, recognize customized vocabularies

in response to prompts, enable or disable specific features, and set a variety of additional
parameters.
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Speech Barge-In In Connection With Voice Recognition Systems,” which is commonly

~assigned to the assignee of the present application.
The Speech Input Components 450 receive, record, and process incoming speech
signals received through the Telephony Interface Components 460 during execution of a
Service. Speech Input Components 450 typically include a Speech Recognition Engine such
as that provided in SpeechWorks™, available from Applied Language Technologies, Inc. of
‘Boston, Massachusetts, for recording, digitizing, and processing speech input. The Speech
Recognition Engine, using additional components such as acoustic models for determining a
- phonetic representation of an input spoken word, database components for determining
possible matches to entries in specified databases accessible to the Engine, and confidence
correlation components for determining the confidence in hypotheses of possible matches,
generates a textual representation of incoming speech signals received from callers. The
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420 can bze configured to process include:

. initializing the telephony interface;

. initializing the interfaces to the Speech Components 440, 450 and Dialogue
Modules 430;

. invoking user-provided service initialization routines, if necessary;

. waiting for an incoming call;

. determining a telephony channel;

. invoking user-provided service execution routines;

. ensuring disconnection of completed calls; and

. invoking cleanup routines, including user-provided service cleanup routines,

¢ Dialogue Module cleanup routines, and hardware/telephony resources cleanup routines.

"II.  Dialogue Modules
Interactive speech applications typically include a series of discrete dialogue tasks —

requesting specific types of information from callers and processing the callers’ responses.
Dialogue Modules are predefined software components for performing these dialogue tasks
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having ent tkes bh8Figures 1 and 2. The Service 410 begins 510 by calling an ItemList Dialogue

Module instance 520, whose task is to identify a person to whom a caller wishes to speak.
The ItemList Module 520 begins by playing a prompt object 521, which in this example, uses
the Speech Output Components 440 and Telephony Interface Components 460 to output a
speech signal for the customized prompts shown by blocks 110 and 120 in Figure 1 and

j1»-

receiving the caller’s voice response.

ItemList Module 520 accesses a customized recognized vocabulary having entries that
identify people recognized by the Service 410. In the example of Figure 1, the recognized
vocabulary corresponds to employees of Company A along with an operator and/or names of
departments (¢.g.; sales, customer service, etc.). This customized vocabulary will typically

- be implemented by the application developer to recognize an employee not only by full
name, but also by other names by which the employee could be recognized, such as just a last
name, just a first name, or a nickname, perhaps combined with a last name. For example, if

an employee is named Michael A. Smith, the database should recognize not only “Michael
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Unlike the highly Service-specific recognized vocabulary used by the ItemList
- Module 520 to identify Company A employees, the recognized vocabulary of the
confirmation step 523 is likely to be common in Services. Thus, the confirmation step 523
may be implemented to use a predefined default vocabulary that includes standard responses
as entries. As explained below, however, if desired, the default database can be customized
- orreplaced by the application developer for use with a specific Service. For example, in
geographic areas with a Spanish-speaking population, Spanish vocabulary may be added to
:* the database entries corresponding to affirmative responses.
If the ItemList Module 520 determines that the confirmation step 523 confirmed a
hypothesis, it saves the hypothesis and Termination Condition (SUCCESS) and returns to the
** main function of the Service to transfer the call to the identified person 530. If the ItemList
Module 520 determines that the confirmation step 523 does not confirm the hypothesis or
terminated on a TIMEOUT or ERROR condition, the ItemList Module 520 may reatternpt to
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will termnate successfiu y as s
Identification,” which is commonly assigned to the assignee of the present application. Using
the look-ahead feature, the Spelling fallback method 522 will terminate successfully as soon

as it has identified a unique match between the characters spoken by the caller with an entry

in the vocabulary, even if the caller has not completed spelling the entire word or phrase. If
the Spelling fallback method 522 successfully identifies at least one entry, it saves the results
and continues to the confirmation step 523, explained above.
JIf the Spelling fallback method 522 does not identify a person, it saves a TIMEOUT
or ERROR Termination Condition, as appropriate, and Exits 540. The action to take in case
.of error may be customized for various Services. As noted above, in the example of Figures
~ 1and 2, a likely termination action would be to transfer the caller to a live operator.
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2. Collecting a Response
The collection step of block 620 is the second half of an interactive task — namely,

receiving the caller’s response. Dialogue Modules collect responses by recording waveforms
of the caller’s speech. To avoid causing the caller to wait indefinitely, this step generally has
a “timeout” parameter that sets a predetermined time period for the caller to respond after the
output of a prompt. Thus, there are two possible results: recognizing a received response, or
‘not recognizing any response within the timeout period, as respectively indicated by control
paths 620b and 620a.

Customizable features are provided in the collection step. For example, as explained
below, the timeout period can be set to different lengths of time. Additionally, a beep-after-
prompt feature can be enabled to output a beep (dr any of a variety of other sounds) after a
prompt is output when the timeout period begins (to signal the caller to speak). Similarly, a
sound feature can be enabled to output sounds (such as percolation noises) after a caller has
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/ No Module may prompt the caller for responses that tend to be the same even in different
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Services. Such templates will typically be implemented to use a standard default vocabulary,
although the vocabulary used by instances of these templates may be customized or changed
by the developer. Other Dialogue Modules, such as the ItemList Module, will generally
require customized vocabularies created for specific Services. As explained in greater detail
below, a developer can create a customized vocabulary using an editing tool during
development of a Service. Alternatively, an existing vocabulary can be dynamically updated
during Service execution through a runtime application programming interface using
technology such as that disclosed in copending application U.S. Serial No. 08/943,557,
entitled “Method And Apparatus For Dynamic Adaptation Of A Large ‘Vocabulary Speech
Recognition System And For Us Of Constraints From A Database In A Large Vocabulary

Speech Recognition System,” which is commonly assigned to the assignee of the present
application,
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Recogni t1 QRodehgpbtBeses again regardless of the confidence levels determined by the Recognition
Engine. Conversely, if, during the first iteration of the cycle, the confirmation step 630 does

not consider a hypothesis because the confidence level determined by the Recognition Engine
falls within a low confidence interval (not high enough to be considered high confidence, but
not low enough to be dismissed as “no hypothesis™), and that same hypothesis is identified
again in the next iteration, the confirmation step 630 will consider that hypothesis.
Features that can be customized in Dialogue Module instances include disabling

* confirmation (in some cases, it is possible that a developer may choose to assume that the
best hypothesis is always correct), enabling confirmation only under specified circumstances
(such as if the confidence level for a given hypothesis is less than a predefined threshold),
and enabling confirmation always. The prompt output by the confirming step may also be
customized. For example, if a Dialogue Module instance is customized to determine the two
best hypotheses for a caller’s response, the confirmation step can be implemented to call a
Yes / No Dialogue Module to determine whether the best hypothesis is correct, or may call a
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error recovery nethods which can be custom zed by a devel oper for specific
I nstances in Services. For exanple, error recovery steps such as those
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attenpt by a Di al ogue Mddul e i nstance to co lete it i alo ue ask
exarrpnFe gs shoﬂiali%ﬁu% plés'@mp?ates include error covery met ogs whi "W custormzed

by a developer for specific instances in Services. For example, error recovery steps such as

those represented by blocks 640 and 650 are executed after an unsuccessful attempt by a
Dialogue Module instance to complete its dialogue task. For example, as shown in Figure 6,
the error recovery steps 640, 650 are executed when the Service does not collect a response
from the caller during the timeout period as shown by path 620a or the Service is unable to
confirm any hypothesis matching the caller’s response as shown by path 630a.
_ As explained below, the error recovery process is customizable for specific instances
- of Dialogue Modules in a Service. For example, at block 640, a Dialogue Module determines
whether to reattempt to collect a response using the same method 610 as represented by path
. 640a, or using a fallback method, represented by path 640b to block 650. Error recovery
- parameters that can be customized include the content of prompts 610 used for reattempts
following path 640a and threshold retry numbers to determine when to retry following path
640a and when to resort to the fallback method 650 following path 640b. For example, the

retry numbers can include a maximum number of consecutive timeouts following a prompt



the error recovery steps 640, 650 are executed when the Service does not
collect ar fromthe caller during the tineout perio 0 by
path 620a o‘?&?ﬁjg@grvi ce is unable to c%lfi rm any hypot hesi gcﬁé{@ﬂp%?t he -
caller's r onse as ath §30a. As expl ai ned below, t.he error -
recovery E)tn% gg‘@% Rag‘ @ﬁéﬁ)’%g’é 7‘15‘?60% B%‘éqnls?%mlgﬁ §TRCB émﬁ?mﬁ’éa‘f‘% Qlﬁ’éﬁ%ﬂ ul es
in a ServigBonse®fo £3pR0MIcHrombt (BIRFindpdth 6304 MM MIOMhEniRl BiRbaS

whet her to reattenpt to collect a response using the sane nmethod 610 as
r epr esent &gepgh g8 dytpduls ingfaneggvill rétey.| back net hod, represented by path

640b to bl ock r [ t n be stom.zed i ncl ude
the content of 9‘39&%‘%@’29%96’?3@\%%%(%mgﬁé@ﬁ%t@g?%%w “egﬂ'{ n%mﬂ}fh

t hr eshol d réts ymbesshae betwredetiedy iwilk takb gathta%@d 6utphitdnothét Pniiittd tHRAQAeAN
when to resort to the fall back nethod 650 foll ow ng path 640b.” For exanpl e,

the retryahbipgkdll. Gommen reprempts dusing . ratryinelade tyo subsategariasy @pelogiss and

consecut | SaPPEY Aroloe) rirhfts sBitbilGe R Rt I AWMV IRGL AR, ¢
pronpt (f differstsijuztiont. BAGahmplentheapoloye prinipt wb Atimeout g b F I’k sy, The

D al ogue ule instance will retry. At the retry step of block 640, if the
Di al ogue %I@aﬁm%r W@?‘bﬁé?‘ﬁ?ﬁﬂrﬁ?’&#@f&m‘&wqmﬂ@WMdWé@n’yf@l’

reached, i  detstdn t=h t t |l er at
bl ook 61070 delsidolfg 88 AR, e St WROWEE oY HOReisRabll spRL LY.
apol ogi es Thadepremppicafier s tinvout apglogy poomptmapslyptRlesselsay yiatanswemoss,?’ng its
t ask, andv@%}/ v&{y for ﬂiﬁéeferent Sl tuationi. For exanpl e, the apol ogy
pronpt af f $ (e TR AMPHALET B SCOGPItIoR EFPT POIPLYIPTQPRPE M3X S3Y,y Blgase TRReatyeuT ¢ he
apol 0gy PaRRE nBRW"e BtiR ofiff akitlohd ViR fide ;

under standi ng you." Simlarly, ?hgmf‘é%?%orrpt S %‘ggﬁdéé& %ﬁ%@g&gﬂ&;@bg%mt S
may vary. puinefailares.ofipn exampls, afierta seeendtcongrshitiyy timeoutpthe spylogppronifRimasks, say

your answef n ! Jhe re t ter a recogniti error apol ogy

pr onpt malyf g‘aﬁ?’%’ H@%"ﬁ’e{%‘?{ Y‘g}@ﬁﬁ’@%@%ﬁmﬁm rﬁ”i%mp&o WrX%’Ei ons may
be provi dagswepewdi ng on the nunber and type of prior failures. For
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can be custom zed to exit to a Spelling
Module 550 after a threshold number of recognition errors.

6. Termination

A Dialogue Module instance terminates either successfully at block 670 or
unsuccessfully at block 680 and saves its Termination Condition. For example, Termination
Conditions may include SUCCESS (for successful completion of the dialogue task),

"TIMEOUT (for expiration of a threshold number of time out periods), and ERROR (for
~unsuccessful attempts to recognize a caller’s response).

In this embodiment, Dialogue Modules record information about the execution of the
Dialogue Module instance at termination, including, for example, occurrences of the various
execution steps such as collection, confirmation, disambiguation, starts and completions of
prompts, and starts and completions of caller response recognitions. Recorded information



Modul e 550 after a threshold nunmber of recognition errors. 6.
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Addi tionally, such jnformation. can be used by, D al ogue Mdul e i nstances to
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in all Servjgces using the speech_system Adjystpents can simlarly be nade
at a call IWGJ%IFI;}“’&%P@E‘?’%B" Y Sesvise st StEisE Uk a8 AR acceuntERerios
Services igtSpaaificSon)ifbitha capeyl fied caller (identified by the Service
Executi on Environnment "using, for exanple, the calling tel ephone nunber, or

by a Service usiemgntieadjustmentsiace used by theaBialoguaddodules to adige reargnitionr
identificagi for it cgller.) . Semantic, adjust nents are used by the

b al ogue MRTirES odyng RetoBhiion Ergire hayt & i 2ocpbibs a3 TEESRERSANR | on
Engi ne bagegpoase. thoe e glleds t6 ah BROMAICASErGSE foR ndkRPANRR redet¥atioRgd P! €,
callers to an automated Service for making airline reservations typically

request i rfVRIFRH TeaRest information regatding dateswithia aguesk agso obthsicalling datd. | Ang

can be | miaRg MR ekt B e ing RO SLTR SCRGob e iRl o8 ©°
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t he Recognition Engi.ne take into accoynt that the date spoken by a caller
in a futuremEa mpdely pred By The Recogpitign Bieine thke Wifaecpunhaht theodarm ppoken by a

caller in a future call is likely to fall within the same time interval.

Language a&justments are made to adapt recognition algorithms used by the
Recognition Engine using information based on recognition results of prior executions of a
Dialogue Module instance. For example, for a Dialogue Module instance for recognizing
city names, such information may include tracking calling telephone numbers, callers’
pronunciations of city names and the correctly recognized city names corresponding to those
pronunciations in prior executions of the Dialogue Module instance, and the relative

- : frequency with which certain words of the recognized vocabulary are spoken in comparison
to other words. Such information can indicate that a response sounding like “Wuhstuh” from
a caller from the Boston area (identifiable by the calling telephone number) is likely to mean
the city Worcester, while the same response from a caller from the Providence area is more
- likely to mean the city Wooster. This information can be used by the Dialogue Module
instance to adapt the language model used by the Recognition Engine. For example, if prior
recognitions show that the response sounding like “Wuhstuh” from callers from the Boston
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"Wboster” when the calling tel ephone nunber is fromthe Boston area.
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negative, based on a recogni zed vocabul ary that includegs Vﬁ{i ety of
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Condi tion, aﬁ%ﬁ”f‘*@%@é‘%@@ ndf“,‘.d gsgé}%gs@f ét%c)g%tﬁ t 5;5,9,%1%%:6 arfa e,0 a bool ean

val ue (0 f oo for@@gdtivecl fot affirmatibé)i r mative). The functionality of the Yes /

No-Medule can beThg %gl(gtigmnaai@ of tgé %](Eég/lgo%/llg & can deurllsgc? within other Dialogue Modules.
For example, as shown in Figure 5, the ItemList Dialogue Module may be implemented to

provide the functions of the Yes / No Module in performing its Confirmation step 523.

2. Spelling: The Spelling Module outputs an Initial Prompt and
collects one or more alphanumeric characters (including symbols) as the caller’s response. In
one embodiment, the module uses a specified vocabulary of entries to be recognized, and
searches the vocabulary for matching entries as each character is spelled by the caller. As
noted above, using the look-ahead feature provides early identification of spelled words and
phrases. In an alternative embodiment, the module can use a specified vocabulary of
individual characters, eventually identifying a character string corresponding to the spelling’
from the caller. Upon completion, the module saves a Termination Condition and if
successful, stores its result in an appropriate format such as a data object or a character string.

As with the Yes / No Module, the functionality of the Spelling Module can be used
within other Dialogue Modules. For example, as shown in Figure 5, the ItemList Dialogue
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returns a Termnation Condition and if successful, stores its result as,
for exanple, a data object or a character string. 5. Itenlist: The

Itenli st Module lets a devel op f ] 3 I ' .

al | owabl e responses to a csgl I e%r%?fhﬁalﬁé%%ﬁteﬁoflwtlgg aflfgy%lﬁﬁ%ﬁlg?ﬁ%en&hsg?f
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| e, I ]
asks the cahisgnodule dogy noheonsisa thrcaflereresponse (s dass the Yipmy Bhller to
specific I eSRMRRe the itAsOMBRAY iftht §65/i of Figures 1 and 2 asks the caller to say the

name of a person, without limiting the caller to specific responses. Such a module uses a

recognized vocabulary including entries corresponding to recognized items. Upon
completion, the module returns a Termination Condition and if successful, stores its result as,

for example, a data object or a character string.

HI. Creating A Customized Service
. - Referring again to Figure 4, a Service 410 may be implemented and integrated with

..+ Dialogue Modules 430 in several ways. For example, Service 410 can be configured as a
-¢ “main” function in a third-generation programming language such as C, in which the
- Dialogue Modules 430 are called using C language fumction calls arranged in the call flow
. order. In this configuration, the "main" function can be a stand-alone program. Alternatively,
. as described above, the Service 410 may be configured as a dynamically linked library (dll)
that is linked to a Service Execution Environment 420 when the Service 410 is initialized. In
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droppi ng" the appropriate icons into the nmain workspace 740.
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it is displayed with the state or template name beneath the icon and the instance name above

X

the icon. Initially, the GUI 700 automatically assigns a descriptive generic name to the
instance, such as Instance #1. The developer can rename the instance by selecting and
editing the text.

The menu bar 750 includes a “Connectors” option, which provides connector types to
connect icons in the main workspace 740 in accordance with the desired callflow of the
Service. Various connectors are provided. For example, an unconditional connector,
represented in the main workspace 740 by a solid line, connecting a first and second icon
indicates that the Service always proceeds to the second icon upon completion of the first. A
conditional connector, represented in the main workspace 740 by a broken line, indicates that

the Service proceeds to the second icon only if a condition is satisfied.
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uni que nanme. This enabl es, D alggi wle TP LAS o a Rbrdifle Sane tenplate to
be customized differently wit m‘n—%—?‘%ﬁn— exanpl e, as shown in

Figure 8, the JedsvelapeBéth furtherscustiomizeepsureite by alistom zjngl'halniglgoguNMhduh #2,
epresent elgstggcets \QQO fneapgérefcg Sh&s aggt% al 5\%%&[111(1 5@1 igfa sterr‘]/?ce[%o aaI sggé{ged

Dialogue Module is implemented by creating a separate “instance” of the corresponding

Dialogue Module template and identifying each instance with a unique name. This enables
Dialogue Module instances of the same template to be customized differently within a single
Service. For example, as shown in Figure 8, the Service 840 makes two separate calls to
Dialogue Module #2, represented by two separate instances 856A and 856B of the Dialogue
Module templates 836, 826, which are based on the System Library settings 830 and any
default Baseline Library settings 820 not overridden by the System Library 830.

The templates for the various Dialogue Modules share similarities, as illustrated by
the above discussion with reference to Figure 6. These basic similarities allow customizable

. - features common to multiple Dialogue Modules to be defined, including output prompts,

parameters for recognition features such as the number of recognition candidates to consider,
recognized vocabularies, and error recovery parameters.

Features can be customized during development or execution of a Sefvice. For

example, a developer can customize the features of a Service using text-based configuration



Modul e tenpl ates 836, 826, which are based on the System Library settings
830 and an Baseline Library settings 820 not overrjdden by the
System Li bﬁﬁ?g@@h; The tenplates for t various Di al ogue HUPRO%8H e -

i oure 6. HeeuBith oS beHerdordt o Al e nefirs Tore] bbbty e Srmiod s
nul tiple BedpebewisinReingd RRosgllé MREertits! ﬁﬁérﬁ&#%w, Rétturs e4bsS »

paranmeters for recognition features such as the nunmbér of recognition
candi dat esustemized giregh ruptme gpplicetion progammingdaterfaced contained mdtha they

ar anet er g,. ,Feat ustom zed during devel.o nt or execution of a
ger vi ce. Pd?’l‘)%%a%ﬁ‘zlfggﬂcfg’g’@ﬁgéeé&l %ﬁm&fg‘fv mzaegrr?}ﬁgca?ggﬁi?}ggerggngrggp%tte
usi ng t exq-(hasiscal Qe infeifaat (GUI) can B4 pfdvided.to whbwia dellopé tb B etipper to
change the paranmeters (and behavi or during execution) of the Service

wi t hout h&ialague Modelesbyifprexempleselregking boxes ervinsertingteyt. f eat ures can be

custom zed thr [ i ' ' . 1NQ rfaces caontai ned
Wthin the Of argooelt e MRGUERO ABRd, ke Dbl MR- U0 Bep ca
devel opnegistemized by velBétingranGoaniuck as theDifectory Mddale740Gh/he math WerkBpaeei ded
to allow a devel oper to,_configure the D al ogue Mdul es by, for exanple,

checki ng #Qexhigh opans adiglogpervandow PBQ such-asthas shopem ingFigurs 9 Fhiywindsw $0Qur e

7, a D al [ ' ' i con such
25 the b CRgEYHE s T ANARAP ROCHARAE A0 2l b Tl BBl 2

gi al Iogue ﬂﬁnﬂgwaﬁﬁﬂ?ﬁ'mﬁhﬁan 9|2@L&Vhidhﬂl:vll‘§ the Bewploper &gxiighiaagmdm@whdgoof

I spl ays the,nang qf .the D gye M e instance 910 and _provides four
sel ect | on€onRENRRIogIRETRAon fir B iastanss Dased, ok uHommAteweravideda s Bpwling o

view and gbglihd Sysén ‘RQGL'H%He%toif‘élfki z?]feafogagﬁgd@msf&aplwgggaﬁe%% désg?gfhc?.get he

i nformati on provided In the Base 2 yst'em
Di al ogue hbows the Tevglbper ds c@l@nizé-varians deat@8d forln inktande; Fosalivlay 9d0etvhiehr t o

Che. dever aers f Seyafberes Sisro treifend Kok TPRbiZH or oy BOL B e o rarc o,
i nst ance; Egfoé Retévety 950; WhidhalR6/ the'dtivelopar th Wéw mmawgﬁwor E&o‘é%ng)lfjvr and

nodi fy the error recovery paraneters for the instance.” a. Conf ation
| nf or mat | Arametestfor ity ioyArdegur ati on | nformati on 920 fromthe wi ndow 900 of
Figure 9 causes a new di al ogue wi ndow 1000 such as that illustrated in
Figure 10 to be displayed. Wndow 1000 displays the filepaths of the

Basel i ne 820 and System 830 Libr ar CosfiginatiogiIatbrinbiononf i gur ati on

520" and o Sy < SERPRECOHIBERipR SRR aRiah frem dheavingew SO OE Fe fgmases .
devel oper nbg diglsgteivhiidow 1000 such as that iltustrated in Figure 10 to be displayed. Window
1000 displays the filepaths of the Baseline 820 and System 830 Libraries providing the
‘configuration information for the Dialogue Module Instance 850. If more than one Baseline

o3

820 and/or System 830 Library may be used, the window 1000 allows a developer to identify
the desired Library in boxes 1010. The content of the configuration libraries may be viewed
and or edited by selecting the View 1020 and Edit 1030 options.

b. Feafures
-+ Selecting Features 930 from the window of Figure 9 opens a window such as that
illustrated in Figure 11, displaying information about the various features that may be enabled
in a specified Dialogue Module instance 850, The features shown in Figure 11 include an
initial prompt, whether to enable “barge-in” handling, setting a barge-in threshold (how loud
the caller must speak to enable barge-in handling), and whether to enable Beep After Prompt
(playing a beep after the prompt to signal caller to speak). Parameters for these features are



the desired Library in boxes 1010. The content of the configuration
libraries rrwozgsogh.;ewed and or edited by selecting the View %E%EJS%&#;PH

1030 options. b. Features Selecting Fegtures 930 fromthe wndow o
Figure 9 open ' J . ' . ' di j -
I nf or mat i Oﬁﬁéaglgéf %ﬁgggé\fﬁ?‘?&g@%gg% lédéétt%}%rwrrigg&jbx{eﬁg nll_gaag#l {en% gléé %ggggg ?%l#gelg
Di al ogue Mbibwries) his heayte Reftiddén by baametees ertbrediby iardevelopercin bbxentl 19det 040,
initial pronpt,_whether to_&nabl e "barge-i r] Qggb((j#oi r]"(g9 setti a_barge-in

t hreshol d (how Bexdlthis peouigesd to,speal 5‘%%51&“4 iz ethsDiglosus inggnee. angd
whet her to : ;2B b |

signal cal gr 0 lsnggg%ei%f’ &gugﬁét er sd‘?g ?@%‘%{@?eﬂ?g’??ﬁ?ﬁié@?gﬁ%@égﬁ%ﬂﬁﬁﬁ| y
set based gurimits cafifioat iln genendlppromiptsoused by theddmlogue Miedba teadpilates 42D and
System 830, Li braries, but may be overrigden b araneters entered by a
Govel opor  nAabsass R to BB SEOmBb S eatsY WCH S RGN SYEH S Gie S of o)
pronpt for: ] | |l E ] ue
Vodul e geniiraf) P PoyRRHE boleck toaRans A5 SHMRMICS SONLE fom xp oS 14

cal I.fl ow. fitesg@mthisdmbauliment; the irsitial duyputt lproniptahayghecspebifiet dy tthefilegtatts ofband

I nstances are referred to as "pronpt objegts,” which are data objects
Stored as SPIAROMBLAECHEE by oo e cAnured spanekerviin b f4BRro B nent s
that can Sgﬁtﬁésﬁezeso%ﬁ@m deModfieempdited Rty plovideSs défiit ﬁ@aﬁmﬁﬂa B TR

the initial” output pronpt y be specified by the file pa ored
pronpt obj eximplerthdYes ENo Maduldtempiatemight Havgodefavle tnitidl gmotopt of “Please say

text-to-speech synthesizer. S Di al e Modul e tenpl ates Y, Pr,ovi de a
defaul t i n¥ey Hnopy iﬂx‘b‘f‘“ @S a%@%&e %&ﬁ?‘er%aymrf}gﬁ%ﬁ’ﬁ&%d&?@%rg ht
have a def del ddulsiont inRIRPRImf " Pl ease say yes or no." In other cases, a

D al ogue dule tenplate nmay require that the devel oper provide a custom
initial pronpt. c. Vocabul ari es Sel ecting the Vocabul ary option 940 from

t he wi ndow 900 of Figure 9 aIIgvvs avgga\ﬁlggggr to custom ze the recogni zed

vocabul ary defining valid response gue Modul e pronpt Sone

Di al ogue Mbdul eSelestitigthe Votdtmlare sptio\pi0Moetulthe wirdlow S0 ¢f Figire!oadllohg adef i ned
default vocabul ary, although such vocabul ari es, may he custom zed, or
subst i t ut efeYsjoneR o Qstpanz e recogmigsd Yocabulgnedatining walid tesporseto & Rialeguend i st

Modul e, whi Vi i g r are nore

sui ted for MERTRmBRS e SRl buld RO S e VAR MABES Ml Bl P

Vocabul ar y cappletaly defined defaslt yovabutioyy altBGdztsunch vasabulesies stay\be dustoffiizadrar 12.

Floure 12 oW 8552 Avetiper *Outie? Diatpie Molisied shllas thetemList Module, while
they may be used with a general standard vocabulary, are more suited for customized

vocabularies. .
In this embodiment, selecting the Vocabulary option 940 opens a window 1200 such

. as that shown in Figure 12. Figure 12 shows a vocabulary editor, which is a tool for
customizing vocabularies for Dialogue Module instances. An example of an appropriate
editor is the Vocabulary Editor, available in SpeechWorks™, commercially available from
Applied Language Technologies, Inc. of Boston, Massachusetts. The SpeechWorks ™

. Vocabulary Editor allows a developer to create or modify a recognized vocabulary, defining a

- list of terms that will be recognized in response to a prompt. The initial window 1200 shown

.in Figure 12 includes menu options to create a new vocabulary file 1210, open an existing file
+ 1220, or exit 1230. For any opened file, the Editor provides three menu options: Items &
Synonyms 1240, to edit the items and synonyms recognized; Pronunciations 1250, to edit

pronunciations of items and synonyms recognized; and Confirmation 1260, to customize
confirmation settings for the vocabulary file.



custom zi ng vocabul aries for D al ogue Mddul e i nstances. An exanple of an

appropri at %v&?éxéo@?v' I's the Vocabulary Editor, available in S‘fﬁ‘éﬁg%?’%ﬁ[ err],

commerci al I'y avail'abl e from Applied Langglage Technol ogi es, st on,

h .oTh | di | | | -
croate or  modi TPt ARSI LS TG Do bty B e 201G R
wi Il be rpeoifimgations 1245 pissfer éditisg R aid syhbgymbt thavoddbaliey fP® shown

in Figure 12 includes nenu_options to create a new vocabulary file 1210,

1]

open an esnbedipgnt {itensi g the gecognized Henanof ancabiplyryo prchesynpnyras” efias item ¢ or

provi des TSN TaTTN o) ; ' items and
synonyns eé‘é‘ﬁ%‘f“}‘é“a‘; r{gﬁi&ﬁglléal? FE'OE%S@%B%%@B’S%%%M% tf&(ﬁ%e 1&) itens
and synonYigard Erslenisziede items] “Colndsle,MMeth irexs pdR¥0 and Obitldinesti’ze confirmation
settings for the vocahulary fil Figure 12 shows, the display when

. 26
the Items & SyHsing#OUhsuchas hanidlusteatedindtigurg 12 proxidesi apion d2¢ bimsalloms - 1245

for editi r ' ' ,

"itenms" a?%e! gp@eé?gglﬁla’ﬁeg |z{t§2tr$§1f sb@ﬁgnégggﬁ ars;g’fmégl}g; ﬁggeﬁogg&ngd{%&ts’an item

are al t er optionvi248ao edit existirg itees O aymogyms Mydionc 244 ko deleeeghiting itemsamd ches

for that item Fi re.lzkﬂ})ows three itens, "boq dole,” "h ross perot," and

"bill cli PRRYMS, MOCRPRYY P&t 18 #h exasl @i des

yms, 0 0gtian 24> 10 eskrt gRotper oo byler e Bielightin 5

option 12 : FYNE : | | 1242 to

2dd &@u?é 4 %’é‘lgﬂyrﬁpal’l%Qﬂ\% deldofth &ﬂ”fgﬁ@{ ?gxcgzl?% beﬁxﬁl ueﬁ\%éhﬁ? o

add synonyns tor r ghi zed terns, option 1 ting rtens and
synonyns, insanceoshotilrécagnizteal atatching thatiiter. | Farrexamplt, 8 gymmyns‘cliaton” @ptidde

1245 to insgrt, anot her, abulary.file.. H.ghlighti an existing item and
adding a SHRBTDAPaNPaVEL] FBHy dbissora s dithiened brd Sng SoiBsndriee

Modul e i nfiasseanShntal i@cogni ze as matching that item For exanple, a
synonym "clinton"” could be added for the item"bill clinton.” This could be

di spl ayed by | Sele¢ting the Rronynsiationchption h250¢ opiene awvindovad30thsishtas that shown in

Sroen | n el 145 b SR A BoBURE Fhut B B K
det er i neferas andHtoAhOBsing & predéfEied spdien FicthoRNTRhatTroddes pofaRidtivnd ofyst em

di ctionary that provides_ pronunciations of frequently used words in the

| anguage frequsatly decirorde in the langusge o be resngniged, raser dietiangssthatiseludgensered

pr onuNc! ajdei] phun ARG foP thelfffe Wor®thd flllbabiRflfed Wiich antBhGllR leRRANCL | C
rul es for generating pronunciations sed on a word'"s spelfing. € W ndow
1300 i n FgeneraingProimeintienschasetbora w80s spellinge i t ens and synonyns from a

vocabul ary on e lLeft .| awed t he next 1] by .a pronunci ati on 1320.
In this errbodiﬁ?gﬁ?m%‘{%" W@%E@%%@F@h‘ﬂ%ﬂﬁﬂﬁgﬂ@iﬁ% SYPORERS ect i ng
i ts sour CgomhP¥oc@b@m di the left, followed on the next line by a pronunciation 1320. In this

embodiment the pronunciations are highlighted in a color reflecting its source. For example,

a pronunciation from the system dictionary may be highlighted in white, a pronunciation
from a user dictionary may be highlighted in light blue, a pronunciation edited by the user
may be highlighted in darker blue, and a pronunciation generated from the phonetic rules
may be highlighted in red.
As shown, the menu options 1251-1254 allow a developer to listen to the

' pronunciation of any of the items (or synonyms), edit the pronunciations, add alternative

" promunciations, and delete pronunciations. Selecting a item (or synonym) followed by the

Rt option 1252 or Add option 1253 opens a window 1400 such as that shown in Figure 14,
displaying a phonetic keyboard 1410 and the selected entry 1420 for which a pronunciation is
to be edited or added. Each key of the phonetic keyboard 1410 represents a phoneme.
Holding the cursor over a key causes a pop-up box 1430 to open, providing an example of the

pronunciation of the corresponding phoneme’s sound by displaying a commonly used word



a pronunciation fromthe systemdictionary may be highlighted in white, a
pronunci at i user dictionary may be highlighted in | @@,P a
pronunci at i %%Jé&fﬂ%ﬁgg by the user may beshi ghl ighted in dar keir> ﬁ%’“§%7d a
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(or synonyomrhanly ssesoverd itlndrating theinprommeition. or Add option 1253 opens a

wi ndow 1400 su as Jidha .0 Fi 4 ' | &gqﬁt' ﬁ%gpard
1410 and the se %E‘&g{ﬁ 8&?‘?&)}8\%&3%{3 P@%@Cférge%lﬁfggﬂﬁﬁgqegﬁroxﬂl t’o"{cgeglé edited
or added. fERGH He§y tinsériteRbrespbhding phidienied intéthe propuscistiuns Thedlister wption
Hol di ng the cursor over a key causes a pop-up box 1430 to open, providing

an exanpl el440 allows grdghelapsrae hes they propunciationd oRgmeh SHeerrendhe ound by

di spl ayi ng,a_co I 2 [ : cggﬁp . The
devel oper Hu%ﬁqggor}‘r%éf‘ ﬁ'l%gge E?%e (Iiel"]'?lép %%%%Uzge deltéltglafr?g t esf%how Tabl e"
option 147ﬁ~onﬁﬁﬂi£ﬁbnwi Il display the table of all avail able phonenmes and a
commonly used word illustrating their_pronunciation. To .qodif add to

t he pro%unci at iweﬂ%hﬁﬁt%w%&ﬁﬁﬁgww&%’r% ZiKo) ‘%@a@e{é
keys to in | Waly h @l

(%5 en’opt o740 SPPEGRAARPAE BaRSRRALR 130) MEIRisIR I Maletn Figihe 15
phonenes spAgwbted Abdvee DRlogueModile instabces cad be impleaicnitedite coxfinm dpbypathesis of
verification _and nodifigation_of a pronunciatiaqn. Referri back t.q Figure
12, the Vow&¥lfrarspeRte g‘ﬁiezﬁ%éléﬂﬁ? wodow 1s8hief M?‘?as}‘l‘_rafygg@ﬁ%ﬁf‘i‘ﬁaﬁ art
Sel ecting fiMG, 3106 81APEREvdlo Rl HoRAL HAFAn ARG P @bternihitg WiRingms tnd

Figure 15. “As note ove, Dialogue Mdule”instances can be?l npl enented to
confirm it syroppms fiesi &spetifed yatdbutary areeopfirmed, which isdisplayediin box 1 Iddolhe1 500

of the Vocabul ary. Edi.t or i.des an option 1 tQ | o vel gper to

et a dof appetaisnareey SEOTMEERPReR i thtor T0 b SRy HhBebRBoRr

speci fi ed yaaahision pardmetetOrof individual Woing And Syrbngmk aY 1t vosalidarylwhikh When

Confirmation w ndow 1500 al so {)row des _an option 1520 to_ all ow a devel gper

to set conféleated, openspawiadewdS3] forthe individunl ipm; o syRonyaY alapgovithiihe gvailahle

vocabul ar i when sel ected, opens a wi ndow 1521 for the individual
yﬁ%m%ggﬁxgﬁ oIS P

itemor sy With the avail able confirmation options. d. Error
Recovers Paraneters Selecting the Error Recovery option 950 fromthe w ndow

900 of Figure 9 opens a d. Error Recovery Parameters
Selecting the Error Recovery option 950 from the window 900 of Figure 9 opens a

window 1600 such as that illustrated in Figure 16, which allows a developer to customize the
error recovery parameters to determine the call flow within a Dialogue Module instance. As
noted above with reference to Figure 6 and as shown in Figure 16, error recovery parameters
that can be customized include the timeout period, the maximum number of times a Dialogue
Module will allow consecutive timeouts, the maximum number of times the Dialogue
Module will allow consecutive recognition errors in understanding a caller’s responses to a
specific prompt, confirmation options, and fallback options. Default values for these
parameters are initially provided by configuration information in the Baseline 820 and

- System 830 Libraries, and may be customized for specific instances of Dialogue Modules
using the GUI such as the window 1600 of Figure 16.

Other error recovery parameters include the content of apology prompts and

reprompts. Figure 8 shows a set of prompt files 822, 832 stored in the Baseline 820 and
System 830 Libraries. Such files include files in the appropriate format for standard prompts



wi ndow 1600 such as that illustrated in Figure 16, which allows a devel oper

to custom zggdamefr OF recovery paraneters to determne the I o)
within a Dial oggeﬁ)l\/bdul e instance. As ngged above with refe?gﬁéde”ygg‘g?gure
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Di al ogue Modul es using the GQJ such as the w ndow 1600 of Figure_16. O her

error recdPelogy pEeaRtetsIYedl asgencralrepiomt prmepis. She eqrdigytpiopdatagios Dialogue
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i ncl udi ng,a secondesteomppdogyaproinptof ‘Al serey.olidh stilhtevirg diffidutty wngerstampding yohi™r st
d apol t, ¥ | I { ts. Th

cont © gur i T e PR el B Rty St sl Semscmatef Bheses urasy ohmEr ||

Basel | e &%, i obii batittad R oT* PREsd Gy rykgzciﬂlréd%f 886 Ylahd RUGRBH Subdicd Ui NG

a first tinmeout a ol ogy pronpt” of " t hear your response"
and a secdmemps ofedbenkayswi’'ogy pronpt of "I'msorry, | still couldn't hear

your response, " ' erro | o ro of"1'msorr | djdn't

under st and what®$ OEéd'rsaz’?”c’f” Elger};cfoéggs&%%éjm dé’bﬁ‘?yowrm{br%‘?{ ?}F'% sorry.
I''mstill dxamplegsohid dmmtidirhontsiney bitéva el ;ﬁﬂmgﬂtb be spbéifie@ b it FildpatiyBy S giveh

al so include first geineral reproggéygf "Pl ease sa our answer now," a

second gememg (forexample,if pgmednd stox 9 Sromptitlge 822,812 shows i Figuse 8k of t
success pripgr&t,q_-w‘,sép'é '%h¥§i rﬁs@&d%ﬁ&&pove’ the pronpts may be specified
or . e

I n any appropri at or exa , sonme enbodi nents may allow the

pronpt to be sifevieftemplatey, sutlsas the Epmiist Migdule @inplate, require(the develapep tecrehte
naned and ored in.the Pronmpt. Files 822, 832 shown in Figure 8), or if a
text-to-s ﬁi&éﬁ soupsoh g?ipi%‘?‘f’t?’s“st%e?d‘, appippriate JeEvipe toggpge pe%%vst%promsms

the |t enlitkdt théytah e bRFBHPbSpuT BRNESE FOCERPE BREStoEz HrfXiRing prompt, a
developer can open the prompt file in an appropriate Service and modify the prompt. To
provide a new prompt, the developer can create a new prompt file and identify its filepath to

Dialogue Module instances that output that prompt. Alternatively, in systems using text-to-
speech synthesizers, a developer can simply provide the text of the prompt to a Dialogue
Module instance.

In the foregoing specification, the invention has been described with reference to
specific embodiments thereof. It will, however, be evident that various modifications and
changes may be made thereto without departing from the broader spirit and scope of the

invention. The specification and drawings are, accordingly, to be regarded in an illustrative
rather than a restrictive sense.



at | east sonme of the pronpts, using an appropriate Service to create and

save the pr that they can be properly output to call
HeLishors st

exanpl e to custom ze an existing pronpt,yga devel oper can ope

file in ag prapsi at.e Service and nodify the pronpt. To provide a new -
pronpt, tﬁ@éﬁr@&@ﬁtan ¢reate a new pronpt file and identify its
filepath to D al ogue Mdul e i nstances that output that pronpt.

Al ternatively, in systenms usjng text-to- speech synthesjzers, a devel oper
can sinply provide #heompyter-igmplementsd method pbcepsinetingandniasamive spegshance. | n
t he foregaqi specjfication, the invention has been described with
reference%Pﬁﬁesaﬁw'l |'§’%§'%®di ments thereof. It will, however, be evident
that various nathringeailinality cfidihlediememinlesay abpedm%?odeb@ﬂ@mt%,t\bﬂét&in each
departing fromthe broader spirit and scope of the invention. The

speci fi catdisipguerrodniainchugss eamputerseasiablieingtyuctions foe apcomnlishingiapradefined

i1 lustrati, r : Lo 29 What is clainmed is: 1.
A conput er’i‘%ﬁgﬁﬁ%@%@ﬂ%ﬂ%@%&@%ﬁ%%@%@? élcgtrllorlg’nt eractive speech
application, caeelectisd, igtespings tongerinpht s shbseyofthe glurdlitg of dinshtcanodulesto
speech processi ggg system wherein, eai:h di al ogue npdul e i ncl udes conputer
readabl e i3aGamRlishithETespRctive MERTRAtivE I1alopus thkS dban interastiveapacsh applisationy gue

task in an int j . |, bOn: ' ' er
mput o subseth B opEARR AT BRR o 68k 1ty AEMIGd BibsibIBIARIS Rt At
respect i vemiordezidafining e cdil floamnfehd inshactive speech applicadbnyvamdspeech appl i cati on;
I nterconnecting, in.response to useE1 I nput,, the sel ected subset of dial ogue
modul es in an RUREWE MIFFGCLVE SRPICRAPBYFARONt he i nteractive speech
application; and generating the interactive speech application. 2. The
met hod of claim1, further conprising: associating at |east one

confi guration Rar andibemethadofataimda furthencomprising: di al ogue nodul es, wherein

each configuration, parapeter causes change .in .gperation of ,the_ dial ogue
modul e when t héi% a@Pﬁé{f °§%8‘§'§ﬁ ‘85#’3%815‘@ %t_;leaéﬁﬂn%%{tlhfsﬁba]?%’ val ue
of the CoRbdldsHivhereinRALE BB!fRfurdtidn PRMRRES Rahds 4 $Ringde 1R WperaBon of thEBalBREd10d
of claim2, wherein the interactive dialogue task associated with a

di al ogue -Faefnlewhenthg dnteragiivgrpeechimyogramexagntes; endy cal | er and receiving a
response fromt

par ot or s s aege R e @l 0Belanby Pade £ 37 fesBiBs O B B "

respond after a pronpt is output.

et

3. The method of claim 2, wherein the interactive dialogue task associated with a
dialogue module includes outputting a prompt to a caller and receiving a response from the
caller, and one of the at least one configuration parameters is a timeout parameter defining a

period for the caller to respond after a prompt is output.

4, The method of claim 2, wherein the interactive dialogue task associated with a
dialogue module includes outputting a prompt to a caller and receiving a response from the
caller, and one of the at least one configuration parameters is a prompt parameter defining a
prompt to be output.-

-85, The method of claim 2, wherein the interactive dialogue task associated with a
dialogue module includes outputting a prompt to a caller and receiving a response from the
caller, and one of the at least one configuration parameters is an apology prompt parameter
for defining an apology prompt to be output if the caller’s response is not recognized.

-_
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4.. The nethod of claim2, wherein the interactive dial ogue task

associ ated w i al ogue nodul e i ncludes outputting a pro cal l er
and recei vi #é”ab/@%@ponse fromthe call €raq and one of the at ?@é@%@ﬁg’ '
configuration paranmgters |s r.onpt .paranet.er defini a, pronpt.to, b -
output. 5. he mekeoretpd 6 daim B werein dhe internstiy: sl ok Sosiatag wi s
associ at edifibidl RodiiabRiaRs bRgtiRg APFIHAAS aQUNGEhHird@ivin®h %§an§ecfr&n@ﬁé I er
and receiving a response fromthe caller, and one of the at Ieast one

conf i gur atdatler, pad ameefshe at lsast Anegonfigysation pagpmetsss ismenacameten forjidentifying an
apol ogy pronpt ,to output Jif..the caller's,r gnse i s not recognized.

30 6. WMW&gﬁwgé%ggmzﬁ?éWB?‘gﬁeﬁﬁPﬁ‘emf ﬁ%@?‘acti ve di al ogue task
associated wi.th a di al ogue nodul e i ncludes outputting a pronpt to a caller
and receiving a response fromthe caller, and one of the at |east one
configuration paranefhemethed of gainmpbadinghericomprigiag editing the voceblaryinaesponse
defi ni ng reco ni z‘gbl e responses fromthe caller. 7. The nmethod of claim
6, further 0613%? Ing editing the vocabulary in response to user input. 8.
The nethod of claim 1, wherein the interactive dial ogue task associ at ed
with a dial ogue nmodul e includes: instructions for outputti ng a p_ron&ot,to a
cal | er: instrucsi onslhedrethed of glaigyl,vheseip thesiateracting dintosus task assogiged with a
instructio i ; i.ng with a speech recognition engine for

recogni zi n‘{g}af’%‘géxrnggﬁel?\%ﬁmreg:sponse usi ng recognition nodels. 9. The

met hod of cl ai nnfrucabay forr outphttingAipesm@pt o\acatieral ogue task associated with a
di al ogue nodul e, further i ncludes i nstru&ti ans fgr updating the recognition

model s used by iptwcsigaion recevngR resRanse fgmibe gal recogni zed responses
during executi : j aﬁ{aé 1 K t hod of
claim1, furt hggs@gcg%?ﬁo?%%gr pﬁgﬁggé%?@gﬁl?%%ﬂﬁ E%Q?sctog!rlégh%p urality
of di al ogueceivetliesyonas usingpresogmtion modeglhi cal di spl ay, wherein: icons for the
subset of dial ogue nodul es are selected in the graphical display in
response to user input; the icons for the subset of dial ogue nodul es are

graphi cal |y i.nter comgchetod b flaith 8 AR The InRPAETE Alddgu RasRiasddRutPivithal OW
of the interactive speech application;

dialogue module further includes instructions for updating the recognition models used by the

speech recognition engine based on recognized responses during execution of the interactive

speech application.

10.  The method of claim 1, further comprising:
- graphically representing the stored plurality of dialogue modules as icons in a
graphical display,

wherein:

icons for the subset of dialogue modules are selected in the graphical display
in response to user input;

the icons for the subset of dialogue modules are graphically interconnected
into a graphical representation of the call flow of the interactive speech application;
and

the interactive speech application is generated based upon the graphical

W DB

representation.




and the interactive speech application is generated based upon the

gr aphi cal reEr esent ation. 31 11. The nmethod of claim 10‘,%##%2?5 ”
conpri si ng: W G007t | ng at | east one cog%i guration paraneter W Yeast
one of the dial ogue_podul es, erein,each confi.gurati on paraneter -causes a
change in oper ati on?@?n!q@dcﬂf\zg’f%fgdgsﬂ’ﬂ'gﬁﬁ‘éomg%'he i nteractive speech

Pr ogr am execut g, g PhAR Bndodtisatiatioh phrahfidrivith iflGasy Bhdi6t 4k didtegue
configuration paraneter en an 1con ?o a di al ogue nodul e having an

associ at egnaildsj whereinieach penfigustion pammetdr ceused aicgm@sp@ps@tlp@ of hedialapug ;
and setting the valuye, of the CO%:H uration paraneter in response to user

i nput . 12.m°du1§Wb‘?ﬁ)¥§“H%W?%"§s§F iR FFET P> eadabl e i nstructions for

constructing adoilyHef hintBw fBF QAetheARE valba b fit doRfigutios pialicts et icon
system conprising” sequences of instructions conprising a plurality of

di al ogue rogatialdgaemodilehaving en esseciatedivoufigurstion parethgtes is selqetask in responsRids a
sequence of instrucjions for performng a predefined interactive dial ogue
task in afSERPBMARYY ve speech application; instructions for creating, in
response to_Us%ﬁﬂngq§vﬁwk6#&5é&ﬁﬁMﬁﬂBn%h@hﬁﬁﬁQnﬁﬁﬂumﬁtbm&k s for use in
an interactive speéch application, wherein each di al ogue nodul e instance is
based on one of the dialogue nodule tenplates and perforns the predefined

di al task of, th di.ng di al ogu | ake d :
nter acti ve: spadch ZbBIFFIR A Tithe e e aepap & ek LSS cofiiing an.
to user i Nphactidt spee@Shpphieaticd inlaGesth pre@usingBykidmm, dongirisires; i nstructi ons

for interconnecting the dial ggue nodul e instances in an order defining a

cal | flow of t eequences efdnstmstionsconprising|a Riutatisnof dialgenemoduls templatese,

generatin he. i nt.er.act | i : e Y-!n‘ﬁ?g' f
claim 12, %%?%&P“%@ﬁ%ﬁ%ﬁﬁéﬁg?%@%%@% a%%gu%%g st fn-agt}lﬁ%g at ‘?/peéggot oneQ
conf i gur atjedefied afBactivediilbge tatkeinah inerctive speechiapplivgtien;nodul es, wher ei n
each configuration parapeter cayses a change.in oagé{“aa;ii on <}01f t he di.a] ogue
modul e when t heinptAicEpRY for Greating i FESPANSE tRTCE it agalurality of falogue mogHe £ o

setting the Yol Qfse il i?x?eg%cjﬁ% E%Eﬂg%ﬂmtﬂer&ﬂ e &P dialbEhe hdOAURAhstaliwI! -

14. The nory device o alm erein the interactive di al ogue task
is based on one of the dialogue module templates and petforms the predefined dialogue task

«of that corresponding dialogue module template in the interactive speech application;

instructions for customizing, in response to user input, at least one of the dialogue
module instances;

instructions for interconnecting the dialogue module instances in an order defining a
call flow of the interactive speech application; and

instructions for generating the interactive speech application.

13.  The memory device of claim 12, further comprising:

instructions for associating at least one configuration parameter with at least one of
the dialogue modules, wherein each configuration parameter causes a change in operation of
the dialogue module when the interactive speech program executes; and

instructions for setting the value of the configuration parameter in response to user

input.

14.  The memory device of claim 13, wherein the interactive dialogue task
associated with a dialogue module includes outputting a prompt to a caller and receiving a

—_——
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associated wth a di al ogue nodul e i ncludes outputting a pronpt to a caller
and recei viaﬁ) /509077 ESPONSE fromthe caller, and one of the_at | east one
configuratio %{ﬂ’anet ers is a parameter shor identifying a vECABEPEPIAS?

defining recogni zable responses fromthe caller. 15, The mepory- devi ce of
clai m 14, TFARORTRAORANATE, AGT PR o BE o 16 SPosonsigpating PRREISISE MAuPHRCIcH
response tfgy JRfkifyidgdNocabiflary deﬁﬁiﬁg mmaﬂsyegg&seé frB}nathéTb%l?er., wherein the

i nteractive dial ogue task aSsociated wth a drfal ogue nodul e 1 ncl udes:

i nstructions for outputting a pronpt to a caller; instructions for
receiving a re nsenfromthe callern:. a | nstructi.ans.for Lnteract.i.ng wth
a speech recognition lgdﬁ?rﬂ%rygisylc? 8@8@% ggﬁb&%@”f“@?f@f’%é‘lf%lu&%% opedjting the
recogni ti %cg&ﬂﬁ&%m&%@nseta'ﬁ@r@ﬁ@ry device of claim 16, wherein the

I nteractive dial ogue task associated with a di al ogue nodul e further
I ncludes instructions for updating the recognition nodels used by the

speech recogni t4.0n i one hecogni zed.responses. dyrin xecution of
the interacti vef6gpee r@%’b@??ﬁ%ﬁ%ﬁfﬁw %’fﬁg%ﬁﬁwgﬁaﬁ@?’%gm&g%%?‘m 12,
further coRpdcigedgith adidlddueimodnke ihéladdsr aphi cally representing the stored

plurality of dial ogue npdul es as icons in a graphical display, wherein: the
i nstructions f dpstRiCHERS fepowtRUtipE a PEAmRRtyo aralliral ogue nodul e i nst ances for

use in an inter; ' i ' ' Jdnstructions for selecting
the plurality o@%ﬁﬁ%ﬁfﬁg&%&gg@é&%@%#gﬁ%%%éné@ggﬁggse to user input and

i nstructions fdnstgictphy fonintetacting mithed¥peach febepniticll @giie foPeicbenibmgiteices as

i cons in the graphical display;.the instructions for interconnecting the

di al ogue rFEERIYSS TESRONSE NSRS TepogRiicnIaRdelef i ning a cal | flow of the

i nteractive speech application include instructions for graphically

i nterconnecting the icons representing the dial ogue nodule instances into a
gr aphi cal repr eldfent dfhicomendry deceaf dlaifd by wiferdimthei inteprcties distoghpeakh

2Ppl cat | e e gl g Ela R her AR e rcaR oo M BE e enbes
applicati
| nt er connaabddk hse@BF 1l PeEhGatdpHition RhEHE Bhded Dnirb& ghi-Rl PepEndXR Aitlify

I nstances., . . . L.
execution of the interactive speech application

e

18.  The memory device of claim 12, further comprising:
instructions for graphically representing the stored plurality of dialogue modules as
" icons in a graphical display,
wherein:
the instructions for creating the plurality of dialogue module instances for use
in an interactive speech application include instructions for selecting the plurality of
dialogue module templates in response to user input and instructions for graphically
representing the dialogue module instances as icons in the graphical display;
the instructions for interconnecting the dialogue module instances in an order
defining a call flow of the interactive speech application include instructions for
graphically interconnecting the icons representing the dialogue module instances into
a graphical representation of the call flow of the interactive speech application; and
the instructions for generating the interactive speech application generate the
interactive speech application based upon the interconnected icons graphically
representing the dialogue module instances.
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