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Generic Run-Time Engine for Interfacing between Applications and Speech
Engines

Technical Field
The present invention pertains to a task-specialized, apphcatxon- generic run-time

engine for interfacing between a software apphcatxon pro gram and at least one speech-
related application interface.

The operation of software application programs which employ speech
recognition or text-to-speech (TTS) features generally requires that the application
program interact with engines, typically though not necessarily resident on the platform
on which the application program is running, which perform automatic speech
recognition (ASR) or TTS functions. This interaction between the application and ASR
or T'TS engines occurs via application interfaces (APIs) and requires that the application

program itself generate the particular calls and protocol required by the APIs. It is

desirable to obviate the development effort required to program the low-level interaction

- between the application program and the ASR or TTS engines, since much of this

interaction involves functionalities common across many applications.

summary of the Inventijon
In accordance with one aspect of thé invention, in one of its embodiments, there
1s provided a universal voice-data handling system for interfacing between a software
application program and at least one speech-related application interface. The voice-data
handling system has a computer and a run-time module, loaded into and running on the
computer, adapted to a specialized task for running concurrently and interactively with at '
least one speech-related application interface. Additionally, the voice-data handling

- System has an initialization file, loaded into the computer, containing parameters specific

to the software application program specifying a behavior of the run-time module.

In accordance with alternate embodiments of the present invention, the universal
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voice- data handling system may also have a data file including information pertinent to

the execution of the specialized .task by the run-time module. Although a wide range of

specialized tasks may be implemented, the specialized task may, for example, be at least
 one of the following group of specialized tasks:

5 a. querying a person to obtain an affinnation/negation response;

b. querying a person to obtain calendric information;
C prompting a person to select from a menu;
d. querying a person td obtain payment information;
c. reading text to a person and responding to clarification queries;

10 f. querying a person to obtain address information;
g. querying a person to obtain information for data fields in an applicaﬁon-

specific form;

h. prompting a perSon to provide a password;
1. querying a person to process queries to a database;

15 j. prompting a person (0 create a list of words selected for creation of

specific lists or customized commands;

k. querying a person to obtain temporal information;
1. querying a person to obtain measurement information; and
m.  providing a spoken announcement message.
20 ~ In accordance with another embodiment of the present invention, there is

provided a universal voice-data handling system that has a 'computer and a run-time
module, loaded into and running on the computer, adapted to a specialized task for
running concurrently and interactively with at least two speech-related application
interfaces chosen from the group of an automated speech recognizer, a text-to-speech
25 converter, a speech recorder/player, and a speech-and-music compressor/decompressor.
In any of the aforementioned embodiments, the universal voice-data handling
system may also have an application for generating the initialization file which may
include a graphic user interface. '
In accordance with a further embodiment of the present invention, there is
30 provided a software program stored in a digital storage medium which, when loaded into

a computer, establishes a run-time module adapted to a specialized task for running

-
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concurrently and interactively with at least one speech-related application interface
chosen from the group of an autoinated speech recognizer, a text-to-speech converter, a
speech' recorder/player, and a speech-and-music compressor/decompressor, and
additionally establishes an initialization file containing parameters speciﬁc to the

software application program for specifying a behavior of the run-time module.

» Py - ¢ - - .
31 D) 1Dt1on Of the Drawine

The invention will be more readily understood by reference to the following
description, taken with the accompanying drawings, in which:

FIG. 1 is a block diagram of the interaction between an application program and
one or more speech-related application interfaces in accordance with an embodiment of
the present invention; and -

'FIG. 2 is a block diagram of a configuration for the development of application

programs employing one or more speech-related application interfaces in accordance

with an embodiment of the present invention.

Yetailed Descrintion of Preferred Embodiment

The present invenﬁoh provides a tool to the developer of a software application
program to enable, for example, a computer dialog with a customer regarding a credit
card transaction. Many such application programs require calls to engines which handle
speech or sound-related functiooalities, such as automated speech recognition (ASR)
engines, text-to-speech ('ITS) engines, speech recording/playback (SRP), speeCh and
music compression/decompression (SMC), speaker verification, language identification,
and gender verification engines, for example. These engines may generate or recognize
particular words in a particular language. However, in order to gather or impart
information to a customer, a conversational protocol may need to be structured. In the
prior art, this function is typically developed as part of the application program..

Referring to Fig. 1, a schematic diagram is presented of the components of a
syStem, designated generally by numeral 10, which has been confi gured to employ the
current invention. System 10 is to be regarded with complete generality, and no

restriction is placed, within the scope of the invention, on the nature of the particular

_3-
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platform on which system 10 is implemented. In some embodiments, the various system
modules may, in fact, be physically located on different computer platforms. Likewise,
multiple versions of some modules may be implemented, e.g., multiple reco gnizers for

different languages. Application interfaces (APIs) to ASR, TTS, SRP and SMC

~engines are shown, with the acronyms having the significance defined above.

During operation of system 10, application program 12 invokes a runtime engine
14 and passes to runtime engine 14 a reference to an initialization file 16. Application

program 12 is customized by its developer to provide a specified function. In the course

- of performing that function, it may be required to solicit information by voice from a

person such as a customer. Generation and interpretation of speech are generally

conducted by hi ghly specialized engines such as ASR, TTS, SRP and SMC engines, as

-discussed above. The interaction of the application with each hi ghly specialized engine

is typically built into the application by the developer, using a software development kit
(SDK), either of a standalone variety geared specifically to particular specialized '
engines, or a more general toolkit such as an interactive voice response toolkit.

Certain tasks have a general applicability in computer telephony. In accordance
with the present invention, runtime engine (alternatively referred to as a “Speech

Wizard” or “Wizard” 14) engenders functionality for conducting certain types of

dialogues which are broadly applicable. For example, runtime engine 14 may solicit and

retrieve zip code information from a human speaker. General dialog behavior, such as
handling time-outs, poor recognition, retries, etc., are loaded into the computer platform
on which thé application is running as part of runtime engine 14. Additionally, runtime
engine 1.4 provides all the associated grammar information required by the ASR and
TTS engines, by génerating the grammars, by retrieving the grammar from the
initialization file 16 in which the grammar was stored by the Speech Wizard Dialog
Builder 22, or by translating or transforming the stored grammar. Runtime engines 14
may also apply specialized information, such as the logic of zip codes. The specialized
information may be contained, in part, in the computer code comprising runtime engine
14, or, altematively or additionally, recourse may be had by runtime engine 14 to a
separate data file 18, resident on the computer or electronically accessible, contéining

further information. Data file 18 may be updatable either by the developer of the

4-
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application program, by the provider of the Speech Wizard, or by a third-party provider,

or 'by one of their applications residing on the computer in either real-time or off-line.

The application developer provides for the requirements of a particular task
which the application program requires of the Wizard 14 by buildin g 'one Or more
Wizard Initialization files 16 which are created by the application developer and
furnished to the user. Wizard initialization file 16 is readily created by the application
developer by applying a toolkit described below.

The specifics of the interaction ' grammar and the speech user interface (SUI)

‘which models the ways people interact by way of voice are contained within Wizard 14

and need not be addressed by the application developer in developing the application.
Additionally, postprocessing tasks may be handled by Wizard 14. For example, in the
case of soliciting credit card, zip code, or social security numbers, the Wizard, before

relaying the information to the application program, may check whether the recognized

- number is actually a valid response. This information may be used to increase

recognition accuracy - i.e., the Wizard m'ay be instructed to relay to the application
program the first valid response received via the ASR interface. '
Wizards, in accordance with preferred embodiments of the invention, may be

implemented in a variety of different modules.

- Menu Wizards:

Dynamic Menus - The Wizard reads information from a data file at rantime and
creates an active vocabulary from the data. The developer simply points to a structured
file (i.e. ASCII delimited, ODBC, etc.) That will contain the data to be read at runtime.
Designed for small to medium lists (<100), this Wizard uses phonetic recognition of the
spoken word. An alternative embodiment of the invention may reliably handle larger
lists (>100). '

Static Menus - The Wizard reads information from a data file at runtime and
creates an active vocabulary from the data. The developer simply enters the words for
the vocabulary in the Speech Wizard Dialog Builder, and sets properties for prompts,
confirmations, etc. Designed for small to medium lists (<100), this Wizard uses
phonetic recognition of the spoken word. An alternative embodiment of the invention

may reliably handle larger lists (>100). The developer also has the ability to modify the .

-5.
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pronunciation of items in the static menu from within the Speech Wizard Dialog
Builder. A shared exception dictionary allows the developer to modify the
pronunciation once for recognition and TTS (which is used to confirm the response).
Number Wizards: _

Zip Codes - The Wizard retrieves a 5 or 9 digit US zip code, using information
about the logic of zip codes and a database of valid zip codes to return the best valid
recognition result. The zip code data file should be external and readable by the
developer, since a preferred embodiment may provide updates to this module via Web
site as US zip codes are added and changed. It may also be beneficial to allow the
developer to improve recognition further by specifying a range of zip codes - i.e. only
zip codes in California. Similar modules may be implemented to handle foreign zip
codes.

Natural Numbers - The Wizard returns a natural number up to a range specified
by the developer, and which is achievable by the recognizer. For example, numbers 1 to
100, where the spoken utterance could be “twenty four”, “sixteen”, etc.

Alphanumerics - The Wizard returns an alphanumeric string consisting of digits,
letters, and symbols (dash, pound, etc.). The developer sets a format string, such as
#H @ @##, which would represent 3 digits, 2 letters, and 3 digits, with optional dashes.
The alphanumeric string is compared against a database provided by the developer, such
as a field of part numbers, order numbers, etc.

Credit Cards - The Wizard returns the top recognition of a 16 digit number, and
also the best guess that represents a valid credit card number. Logic algorithms can be
used to improve recognition, by recognizing that some recognition results can not be
valid credit card numbers. It is important to return both results (best guess and first
valid), to allow the application to decide which one to act on (if a caller provides an
invalid credit card number, it may not be desirable to substitute the first valid number
and take action on it).

Formatted Digits - Similar to alphanumerics, the Wizard returns a digit matching
a formatted string. In this situation it is not necessary to compare against a database,
although the Wizard will use confidence levels to confirm the result. The developer is

also able to set properties to specify whether to confirm after each digit is spoken, after

-6-
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the string is spoken, or only confirm if the confidence level is low.

Social Security Number - The Wizard returns the top recognition of a 9 digit
social security number, and also the best guess that represents a valid social security
number. Lo gic algorithms can be used to improve recognition, by recognizing that some
recognition results can not be valid social security numbers. An option to compare

against a database of known caller SS numbers (i.e., a student registration system)

should also be provided.

'In addition, we recognized as a result of the survey that barge-in support 1s
important, and that digit recognition should always be offered in parallel with a DTMF
option - the Speech Wizard should return a digit string regardless of whether or not the
digits were spoken or pressed on the keypad. The option of barge-in support and the
availability of DTMF as an altemative is not specific to the number wizards, but applies
to all wizards. '

Calendar Wizards:

Days : The Wizard returns a day in numeric format based on spoken input. The
utterance could be “Next Tuesday”, “yesterday’ ’, “tomorrow”’, etc.

Dates - The Wizard returns a day/month/year in numeric format based on spoken
input. The utterance could be “January twenty fourth”, “one twenty four”, etc.
Confirmation Wizard: The Wizard returns an affirmative or n&gative response based on
spoken input, which could include “Yes”, “No”, “OK”, “No, thank you”, or Similar
possible responses.

Reading Wizard: The Wizard reads a text file, specified at design time or run time by the
developer, such as an e-mail message, a news story, directions to an office, etc. The
Wizard listens for and interprets spoken commands such as “Previous Sentence”,
“Repeat Message”, etc. to allow the caller to navigate through the message.

Address Wizard: goes through all steps of asking for a street address (zip code, street
name, number, city, state, telephone number);

Form Filling Wizard: similar to address wizard, but the fields may be configured by the
developer (whereas for the address wizard the fields such as street, state etc. have been
predefined). The wizard may attempt to fill fields marked as required, while filling

optional fields with information if spoken by the user;

.-
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Password Wizard: to obtain a passtrd through DTMF or potentially even speaker

~ verification;

SQOL Wizard: to process queries to a database (e.g. by means of SQL) stated in natural
language;
User Word Wizard: to create a list of words trained by the user for creation of specific
lists or customized commands;
Times Wizard: similar to the day and dates wizard;
Weight, Length, Speed Etc. Wtzards: for other specific measurement units .
Speak Wizard: the simplest of all, just speaks a message without expecting any speech
input (no ASR or DTMF), useful for a_nnouhcement phrases.

Alternative embodiments ef the present invention may implement other Wizard
modules.

Development of the application program interaction with the Speech Wizard 14
is described with reference to Fig. 2. The developer employs a toolkit 20 to select

specific Wizards (such as a credit card or natural number wizard, etc.) and to set the

~ properties for behavior of a specific Wizard. The properties which are set for behavior of

a specific Wizard reside as parameters in Wizard initialization file 16. Toolkit 20
invokes a Speech Wizard Dialog Builder 22 (shown in Fig. 1) which is independent of
the particular toolkit employed, thus the developer may use any available speech
development toolkit which supports the Speech Wizard Dialog Builder. In a preferred
embodiment, Speech Wizard Dialog Builder 22 is itself a graphic user interface (GUI)
which prompts the application program developer to select specific Wizards and to set
the desired properties by graphic interaction. For example, the developer might set the
types of valid credit cards and to prompt for the expiration date, etc.

The described embodiments of the invention are intended to be merely exemplary
and numerous variations and modifications will be apparent to those skilled in the art.
All such variations and modifications are intended to be within the scope of the present

invention as deﬁned in the appended claims.
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WE CLAIM:

1. A universal voice-data handling system for interfacing between a software

application program and at least one speech-related application interface, the voice-data

handling system comprising:
a. a computer system;
b. a run-time module, loaded into and running on the computer system, the

- run-time module adapted to a specialized task for running concurrently and interactively

with the at least one speech-related application interface; and
C. an init1alization file, loaded into the computer system, containing
parameters specific to the software application program for specifying a behavior of the

" run-time module in relation to the software application program.

‘2. A universal voice-data handling system according to claim 1, further comprising

a data file ihcluding information pertinent to execution of the specialized task by the run-
time module. '

3. A universal voice-data handling system according to claim 1, wherein the

specialized task includes at least one of the group of:

a. querying a person to obtain an affirmation/negation response; '
b. querying a person to obtain calendric information;
C. prompting a person to select from a menu;
d. querying a person to obtain payment information;
e. reading text to a person and responding to clarification queries;
f. querying a person to obtain address information;
g. querying a person to obtain information for data fields in an application-
specific form; |
h. prompting a person to provide a password;
1. querying a person to process queries to a database;
). prompting a person to create a list of words selected for creation of

specific lists or customized commands;

k. querying a person to obtain temporal information;

9.
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4. A umversal voice-data handling system according to claim 1, further comprising
an application for generating the initialization file based on the behavior required by the

software application program.

S. A universal voice-data handling system according to claim 4, wherein the

application for generating the initialization file includes a graphic user interface.

6. A universal voice-data handling system according to claim 1, in which the run-

time module and the initialization file are resident on a single computer platform.

7. A untversal voice-data handling system according to claim 6, in which the
speech-related application interfaces are resident on the same computer platform as the

run-time module and the initialization file.

8. A untversal voice-data handling system according to claim 6, in which the
speech-related application interfaces are resident on a different computer platform from

the run-time module and the initialization file.

9. A universal voice-data handling system according to claim 1, in which the run-

time module and the initialization file are resident on different computer platforms.

10. A universal voice-data handling system according to claim 9, in which the
speech-related application interfaces are resident on the same computer platform as

either the run-time module or the initialization file.

11. A universal voice-data handling system according to claim 9, in which the
speech-related application interfaces are resident on a different computer platform from

either the run-time module or the initialization file.

-10-
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12. A universal voice-data handling system comprising:
a. a computer system;
b.  arun-time module, loaded into and running on the computer system, the

5 run-time module adapted to a specialized task for running concurrently and interactively
with at least two speech-related application interfaces chosen from the group of an
automated speech recognizer, a text-to-speech converter, a speech recorder/player, a
speech-and-music compressor/decompressor, speaker verification, language '
identification, and gender verification; and '

10 C. an initialization file, loaded into the computer system, containing
parameters specific to the software application pro gram for specifying a behavior of the

run-time module in relation to the software application program.

13. A universal voice-data handling system accordmg to claim 12, further comprising

15 an apphcauon for generating the initialization file based on the behavior required by the

software apphcanon program.

14. A universal voice-data handling system according to ' claim 13, wherein the
application for generating the initialization file includes a graphic user interface.

20
15. A universal voice-data handling system according to claim 12, in which the run-

time module and the initialization file are resident on a single computer platform.
16. A universal voice-data handling system according to claim 15, in which the
25 speech-related application interfaces are resident on the same computer platform as the
run-time module and the initialization file.
17. A universal voice-data handling system according to claim 15, in which the

speech-related application interfaces are resident on a different computer platform from

30 thé run-time module and the initialization file.

-11-
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18. A universal voice-data handling system according to claim 12, in which the run-

time module and the initialization file are resident on different computer platforms.

19. A universal voice-data handling system according to claim 18, in which the
5 speech-related application interfaces are resident on the same computer platform as

either the run-time module or the initialization file.

20. A universal voice-data handling system according to claim 18, in which the
speech-related application interfaces are resident on a different computer platform from

10 either the run-time module or the initialization file.

21. A software program stored 1n 2 digital storage medium, the program, when
loaded into a computer system, establishing: ' *
. a a run-time module adapted to a specialized task for running concurrently
15 and interactively with at least one speech?related application interface chosen from the
group of an auiomated speech recognizer, a text-to-speech converter, a speech
recorder/player, a speech-and-music compressor/decompressor, speaker verification,
language identification, and gender verification, the software program; and
b. an initialiZaﬁon file containing parameters specific to the software

20 application program for specifying a behavior of the run-time module. [82980}

-12-
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1) DEVELOPER SETS PARAMETERS
FOR SPECIFIC RECOGNITION TASK -
E.G. "GET A CREDIT CARD NUMBER"

SPEECH WIZARD
DIALOG BUILDER

INITIALIZATION
FILE

2) PARAMETERS ARE STORED IN
WIZARD INITIALIZATION FILES -
EACH FILE CREATED REPRESENTS
A SPECIFIC TASK

SPEECH WIZARD
RUNTIME ENGINE

RECOGNITION
(ASR) AP}

AUTOMATED SPEECH | | TEXT-TO-SPEECH

3) APPLICATION ASKS THE WIZARD TO GET
A PIECE OF INFORMATION BY REFERENCING
THE APPROPRIATE INITIALIZATION FILE
(E.G., EXECWIZARD - "CREDIT1.INI")

22 12
APPLICATION

14 18

DATAFILE

4} WIZARD RUNTIME ENGINE READS THE
FILE FOR THAT TASK AND EXECUTES THE
DESIRED ACTIONS BY CALLING ASR, TTS,
SMC, AND/OR SRP ENGINES

SPEECH AND MUSIC
COMPRESSION/ SPEECH RECORDING/
DECOMPRESSION (SMC) PLAYBACK (SRP) API

AP!



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - abstract drawing

