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(57) ABSTRACT

A method for alleviating ambiguity issues of new user defined
speech commands. An original command for a user-defined
speech command can be received. It can then be determined
if the original command is likely to be confused with a set of
existing speech commands. When confusion is unlikely, the
original command can be automatically stored. When confu-
sion is likely, a substitute command that is unlikely to be
confused with existing commands can be automatically
determined. The substitute can be presented as an alternative
to the original command and can be selectively stored as the
user-defined speech command.
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AUTOMATICALLY PROVIDING A USER
WITH SUBSTITUTES FOR POTENTIALLY
AMBIGUOUS USER-DEFINED SPEECH

COMMANDS
BACKGROUND
[0001] 1. Field of the Invention
[0002] The present invention relates to the field of speech

processing, and , more particularly, to automatically provid-
ing a user with substitutes for potentially ambiguous user-
defined speech commands.

[0003] 2. Description of the Related Art

[0004] Many speech-enabled applications allow for the
creation of user-defined speech commands, which, once
defined, can be used to trigger an associated action or set of
actions. For example, a user of a speech-enabled mobile
telephone can establish a user-defined speech command to
call a frequent contact, such as a spouse. In another example,
a speech-enabled word processor can include user-defined
speech commands that are associated with macros. For
instance, a command of “send redline” can result in the word
processor generating a redline version of an active document
and sending this document to an email address of the sender
of' the original version of the active document. In still another
embodiment, a user of a speech-enabled portal can create a
custom speech command that can be used to reference a
defined collection of portlets.

[0005] A problem that plagues user-defined speech com-
mands is that they are potentially acoustically similar to other
existing speech commands, which can result in speech rec-
ognition ambiguities. For example, a user-defined speech
command of “mail check™ can be acoustically similar to a
speech command for “spell check”, which can result in a
speech recognition system misinterpreting a user issued
speech command.

[0006] Somespeech-enabled systems include a mechanism
for informing a user that a user-defined command is similar to
an existing command, which can result in recognition confu-
sion. A user can then be permitted to define a different speech
command for the set of actions, or to override the speech-
enabled system to have the system accept the potentially
confusing command, regardless of the potential ambiguity. It
is common, however, for a user to be unable to readily think
of a substitute voice command for the original command.
Even more frustrating for a user is thinking up one or more
alternate commands only to discover that the alternate com-
mands also result in potential ambiguities with existing
speech commands.

[0007] A solutionisneeded to mitigate user frustration with
potentially ambiguous user commands. Ideally, this solution
would provide the user with substitute terms for a potentially
ambiguous command that are allowable by the system. That
is, the terms suggested are already known to not have any
acoustical similarity with existing commands.

SUMMARY OF THE INVENTION

[0008] The present invention provides users with substi-
tutes for potentially ambiguous user-defined speech com-
mands. More specifically, when a user provides a new utter-
ance to be associated with a user-defined speech command, a
repository of existing commands can be searched for poten-
tially confusing, ambiguous, or acoustically similar terms. In
other words, a check can be performed to determine whether
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it is likely that the new utterance will be confused with one or
more other speech commands.

[0009] When the utterance is not likely to be confused, it
can be automatically stored as a new user-defined speech
command. Otherwise, the speech processing system can
determine at least one synonym or substitute for the user
utterance that is not likely to be confused with an existing
command. The user can be prompted to use the substitute
instead of the original utterance to prevent confusion. When
the user accepts the suggestion, the substitute can be stored as
the new voice command. When the user refuses the sugges-
tion and opts to retain the original utterance, the substitute can
still be stored along with the new utterance for the user-
defined speech command. The original utterance can be a
primary mechanism for triggering the user-defined command
and the substitute can be a secondary or backup mechanism.
In situations where the user issued command is ambiguous
with the original utterance, a user can be prompted to clarify
an issued command, where the prompting includes the sub-
stitute instead of the original utterance. Further, when a list of
available commands is presented, the substitute that is not
potentially ambiguous can be presented in place of the origi-
nal utterance that is potentially ambiguous.

[0010] The present invention can be implemented in accor-
dance with numerous aspects consistent with the material
presented herein. For example, one aspect of the present
invention can include a method for alleviating ambiguity
issues of new user-defined speech commands. An original
command for a user-defined speech command can be
received. It can then be determined if the original command is
likely to be confused with a set of existing speech commands.
When confusion is unlikely, the original command can be
automatically stored. When confusion is likely, a substitute
command that is unlikely to be confused with existing com-
mands can be automatically determined. The substitute can
be presented as an alternative to the original command and
can be selectively stored as the user-defined speech com-
mand.

[0011] Another aspect of the present invention can include
a method for resolving ambiguities with user-defined speech
commands. An utterance associated with a user-defined
speech command can be determined to be acoustically similar
to an existing command. A substitute can be automatically
determined for the utterance. The substitute can be presented
as an alternative to the utterance.

[0012] Still another aspect of the present invention can
include a speech processing system. The system can include
at least one speech recognition grammar containing at least
one user-defined command, a command execution engine, an
ambiguity detection engine, a synonym data store, and a
speech processing engine. The command execution can be
configured to execute a set of programmatic actions when a
user utterance of the user-defined command is detected. The
ambiguity detection engine can be configured to detect the
potential ambiguity between the user provided command and
an existing set of speech commands. The speech processing
engine can be confused to automatically present the user with
at least one synonym to associate with the new user-defined
command when the ambiguity detection engine detects the
utterance as ambiguous.

[0013] It should be noted that various aspects of the inven-
tion can be implemented as a program for controlling com-
puting equipment to implement the functions described
herein, or a program for enabling computing equipment to
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perform processes corresponding to the steps disclosed
herein. This program may be provided by storing the program
in a magnetic disk, an optical disk, a semiconductor memory,
or any other recording medium. The program can also be
provided as a digitally encoded signal conveyed via a carrier
wave. The described program can be a simple program or can
be implemented as multiple subprograms, each of which
interact within a single computing device or interact in a
distributed fashion across a network space.

[0014] It should also be noted that the methods detailed
herein can also be methods performed at least in part by a
service agent and/or a machine manipulated by a service
agent in response to a service request.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] There are shown in the drawings, embodiments
which are presently preferred, it being understood, however,
that the invention is not limited to the precise arrangements
and instrumentalities shown.

[0016] FIG. 1 is a schematic diagram of a system that
automatically provides a user with substitutes for potentially
ambiguous user-defined speech command in accordance with
an embodiment of the inventive arrangements disclosed
herein.

[0017] FIG.2 is a flow chart of a method for automatically
providing a user with substitutes for potentially ambiguous
user-defined speech commands in accordance with an
embodiment of the invention arrangements disclosed herein.
[0018] FIG. 3 is a flow chart of a method illustrating the use
of a substitute as a secondary mechanism for initiating a
user-defined speech command in accordance with an aspect
of the inventive arrangements disclosed herein.

[0019] FIG. 4 is a flow chart of a method where a service
agent can configure a voice-enabled system to automatically
provide a user with substitutes for potentially ambiguous
user-defined commands in accordance with an embodiment
of the inventive arrangements disclosed herein.

DETAILED DESCRIPTION OF THE INVENTION

[0020] FIG. 1 is a schematic diagram of a system 100 that
automatically provides a user with substitutes for potentially
ambiguous user-defined speech commands in accordance
with an embodiment of the inventive arrangements disclosed
herein. In system 100, a speaker 105 can provide a spoken
utterance 107 meant to be associated as a user-defined com-
mand to a voice-enabled computing environment 110. The
voice-enabled computing environment 110 can include one
or more speech recognition grammars 120, a speech process-
ing engine 112, an ambiguity detection engine 113, a com-
mand execution engine 114, acommand data store 115, and a
synonym data store 116. The speech recognition grammars
120 can include a user-defined grammar 121, a system
defined grammar 122, a global grammar 123, and a context
sensitive grammar 124.

[0021] The computing environment 110 can accept the
utterance 107 using a transducer 111, such as a microphone.
Upon accepting the utterance 107, the ambiguity detection
engine 113 can determine if the utterance 107 is potentially
ambiguous and/or acoustically similar to any existing com-
mands contained within the command store 115, which can
include user defined 121 commands and/or system defined
122 commands. Commands in store 115 can each be associ-
ated with a set of programmatic actions to be performed
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whenever a user issues the corresponding command. The
ambiguity detection engine 113 can determine whether the
utterance 107 is potentially ambiguous or acoustically similar
to an entry in the command data store 115.

[0022] Itshouldbe appreciated that in one embodiment, the
new user command and/or a potentially ambiguous term can
be context dependent terms continued in a context sensitive
124 grammar, as opposed to being terms included in the
global 123 grammar, which has a global scope. When one or
more confusing terms are context dependent, a likelihood that
each confusing term will be simultaneously active can be
considered by the ambiguity detection engine 113. For
example, if both a new user defined command and a pre-
existing acoustically similar command were dependent upon
different contexts, which are rarely if ever simultaneously
active, then engine 113 can determine the two commands are
not likely to be confused with each other.

[0023] When engine 113 determines the new command is
potentially ambiguous with an existing command, the ambi-
guity detection engine 113 can search the synonym data store
116 for a synonymous term. The synonymous term found in
the synonym data store 116 can be presented to the speaker
105 in a response prompt 125 as a substitute for the term in the
utterance 107 by the speech processing engine 112. The
response prompt 125 can be provided visually in a Graphical
User Interface (GUI) and/or audibly with a voice prompt. As
shown in this example, the response prompt 125 notifies the
speaker 105 that the user-defined command “Car” is acous-
tically similar to the existing command of “Card”. Addition-
ally, the response prompt 125 includes the substitute term
“Auto”, which the speaker 105 can accept or decline.

[0024] When the speaker 105 provides the computing envi-
ronment 110 with an answer to the response prompt 125
indicating acceptance of the substitute term, then the substi-
tute can be added to a user-defined grammar 121. Likewise,
then the speaker 105 declines the use of the substitute, the
utterance 107 can be added to the user-defined grammar 121.
A set of actions can be associated with the command saved in
the user-defined grammar 121. The command execution
engine 114 can execute the associated actions upon receipt of
the user-defined command.

[0025] FIG. 2is a flow chart of a method 200 for automati-
cally providing a user with substitutes for potentially ambigu-
ous user-defined speech commands in accordance with an
embodiment of the inventive arrangements disclosed herein.
Method 200 can be performed in the context of a system 100.
[0026] Method 200 can begin in step 205, where a voice-
enabled computing system can receive an utterance provided
by a user meant as a command to be associated with a set of
programmatic actions. In step 210, the system can compare
the utterance with a set of pre-existing commands in at least
one speech recognition grammar. It should be noted that the
system can contain multiple speech recognition grammars
active in different contexts.

[0027] Instep215,the system candetermine if the provided
utterance is potentially ambiguous or acoustically similar to a
pre-existing command. When the utterance is found to be
potentially ambiguous or acoustically similar to a pre-exist-
ing command, the system can determine a substitute or syn-
onym for the utterance in step 220. The method can skip to
step 245 if the utterance if not found to be similar or poten-
tially ambiguous. In step 225, the substitute is acoustically
similar to a pre-existing command, steps 220 and 225 can be
repeated until a dissimilar substitute can be found.
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[0028] In step 230, a substitute that is dissimilar to pre-
existing commands can be presented with a notice that the
utterance is potentially confusing and the option to use the
determined substitute instead of the utterance. Refusal of the
option to use the substitute can cause the system to execute
step 235, where the substitute can be optionally added to the
speech recognition grammar as a secondary means for initi-
ating the set of programmatic actions. In step 240, the substi-
tute can be used in command prompts instead of the utterance.
Flow can then proceed to step 245.

[0029] Acceptance of the option to use the substitute
executes step 255 where the system can replace the utterance
with the substitute. After step 255, step 245 can execute where
the system can associated the utterance or selected substitute
with a set of programmatic actions. In step 250, the utterance
or selected substitute can be added to a speech recognition
grammar that includes user-defined commands.

[0030] FIG.3is aflow chart ofa method 300 illustrating the
use of a substitute as a secondary mechanism for initiating a
user-defined speech command in accordance with an aspect
of the inventive arrangements disclosed herein. Method 300
can be performed in the context of system 100. Method 300
assumes that a presented substitute was saved as secondary
triggering mechanism, as outlined in method 200.

[0031] Method 300 can begin in step 305, where a system
can receive a speech command. In step 310, the system can
attempt to understand or match the received command in one
contained in an existing speech recognition grammar. The
ability to understand or match the received command can
divert the method to step 340. The inability to understand or
match the received command can execute step 315, where it
can be determined if the confusion is due to a known ambi-
guity.

[0032] Ifthe confusion is not due to a known ambiguity, the
system can notify the user that the command was not under-
stood in step 320. When the confusion is due to a known
ambiguity, a substitute can be determined for one of the
ambiguous terms in step 325. In step 330, the user can be
prompted to distinguish between the commands, using the
substitute term.

[0033] The ambiguous term can be replaced with the sub-
stitute term in step 335. In step 340, the actions associated
with the speech command can be executed. After the execu-
tion of step 320 or 340, the method can reiterate with flow
returning to step 305.

[0034] FIG. 4 is a flow chart of a method 400, where a
server agent can configure a voice-enabled system to auto-
matically provide a user with substitutes for potentially
ambiguous user-defined commands in accordance with an
embodiment of the inventive arrangements disclosed herein.
Method 400 can be performed in the context of system 100
and/or methods 200 and 300.

[0035] Method 400 can begin in step 405, when a customer
initiates a service request. The service request can be a request
for a service agent to provide a customer with a voice-enabled
system that provides substitutes for potentially ambiguous
user-defined commands. The service request can also be for
anagent to enhance an existing voice-enabled system with the
ability to provide substitutes to potentially ambiguous com-
mands. The service request can also be for a technician to
troubleshoot a problem with an existing system.

[0036] In step 410, a human agent can be selected to
respond to the service request. In step 415, the human agent
can analyze a customer’s current system and/or problem and
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can responsively develop a solution. In step 420, the human
agent can use one or more computing devices to configure a
voice-enabled system to automatically provide a user with
substitutes for potentially ambiguous commands.

[0037] In step 425, the human agent can optionally main-
tain or troubleshoot a voice-enabled system to automatically
provide a user with substitutes for potentially ambiguous
commands. In step 430, the human agent can complete the
service activities.

[0038] The present invention may be realized in hardware,
software, or a combination of hardware and software. The
present invention may be realized in a centralized fashion in
one computer system or in a distributed fashion where difter-
ent elements are spread across several interconnected com-
puter systems. Any kind of computer system or other appa-
ratus adapted for carrying out the methods described herein is
suited. A typical combination of hardware and software may
be a general purpose computer system with a computer pro-
gram that, when being loaded and executed, controls the
computer system such that it carries out the methods
described herein.

[0039] The present invention also may be embedded in a
computer program product, which comprises all the features
enabling the implementation of the methods described
herein, and which when loaded in a computer system is able
to carry out these methods. Computer programs in the present
context means any expression, in any language, code or nota-
tion, of a set of instructions intended to cause a system having
an information processing capability to perform a particular
function either directly or after either or both of the following:
a) conversion to another language, code or notation; b) repro-
duction in a different material form.

[0040] This invention may be embodied in other forms
without departing from the spirit or essential attributes
thereof. Accordingly, reference should be made to the follow-
ing claims, rather than to the foregoing specification, as indi-
cating the scope of the invention.

What is claimed is:

1. A method for alleviating ambiguity issues of new user-
defined speech commands comprising:

receiving an original command for a user-defined speech

command;
determining whether the original command is likely to be
confused with a set of existing speech commands;

when confusion is unlikely, automatically storing the origi-
nal command as the user-defined speech command; and

when confusion is likely, automatically determining at
least one substitute command that is unlikely to be con-
fused with the set, presenting the substitute command as
an alternative to the original command, and selectively
storing the substitute command as the user-defined
speech command.

2. The method of claim 1, wherein the substitute command
is an automatically determined synonym for the original com-
mand.

3. The method of claim 1, wherein the selectively storing
step is based upon a user response to the presenting of the
substitute command, wherein when the user response indi-
cates a preference to use the original command, the original
command is stored as the user-defined speech command.

4. The method of claim 1, wherein when the user response
indicates a preference to use the original command, the sub-
stitute command is stored as a secondary command for the
user-defined speech command, wherein both the original
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command and the substitute command are able to be used to
initiate a set of actions associated with the user-defined
speech command.

5. The method of claim 4, further comprising:

when presenting a prompt relating to the user-defined

speech command, presenting the substitute as a trigger
for the user-defined speech command instead of present-
ing the original command.

6. The method of claim 1, further comprising:

establishing a configurable confusion threshold, wherein a

likelihood of whether the original command is confus-
ing with at least one command in the set is based upon
whether the confusion threshold is exceeded.

7. The method of claim 1, wherein the likelihood of
whether the original command is confusing with at least one
command in the set is based upon a determined acoustic
similarity between the original command and the at least one
command.

8. The method of claim 1, wherein said steps of claim 1 are
performed by at least one machine in accordance with at least
one computer program having a plurality of code actions that
are executable by the at least one machine.

9. The of claim 1, wherein the steps of claim 1 are per-
formed by at least one of a service agent and a computing
device manipulated by the service agents, the steps being
performed in response to a service request.

10. A method for resolving ambiguities with user-defined
speech commands comprising:

ascertaining that an utterance to be associated with a user-

defined speech command is acoustically similar to an
existing speech command;

automatically determining at least one substitute for the

utterance; and

presenting the substitute as an alternative to the utterance.

11. The method of claim 10, further comprising:

receiving a user acceptance of the substitute; and

adding the substitute to a speech recognition grammar as

the user-defined speech command.

12. The method of claim 10, wherein the user-defined
speech command is associated with at least one program-
matic action, said method further comprising:

receiving a speech segment from a user;

determining that the speech segment includes the substi-

tute; and

automatically initiating the at least one programmatic

action based on the determining step.

13. The method of claim 10, wherein the determining step
further comprises:

automatically determining a synonym for the utterance,

wherein the substitute is the synonym.
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14. The method of claim 10, wherein the at least one
substitute comprises a plurality of substitutes, which are each
presented in the presenting step.

15. The method of claim 10, wherein the at least one
substitute comprises a first substitute and a second substitute,
said determining step further comprises:

automatically determining the first substitute;

ascertaining that the first substitute is acoustically similar
to an existing speech command;

automatically determining the second substitute; and

ascertaining that the second substitute is not acoustically
similar to an existing speech command, wherein the
second substitute is the substitute presented in the pre-
senting step.

16. The method of claim 10, further comprising:

establishing a configurable similarity threshold, wherein
the ascertaining step is based upon the similarity thresh-
old.

17. The method of claim 10, further comprising:

receiving a user denial of the substitute and a user selection
of the utterance; and

adding the utterance to a speech recognition grammar as
the user-defined speech command.

18. The method of claim 17, further comprising:

adding the substitute to a speech recognition grammar as
an alternative mechanism for initializing the user-de-
fined speech command.

19. The method of claim 18, when presenting a prompt
relating to the user-defined speech command, presenting the
substitute as a mechanism for initiating the user-defined
speech command instead of presenting the original com-
mand.

20. A speech processing system comprising:

at least one speech recognition grammar including at least
one user-defined command;

a command execution engine configured to initiate a set of
programmatic actions upon detection of user utterance
of the user-defined command.

anambiguity detection engine configured to detect a poten-
tial ambiguity between a user provided command and a
set of previously established speech commands;

a synonym data store comprising at least one synonym for
the user provided command; and

a speech processing engine configured to automatically
present a user with the at least one synonym to associate
with a new user-defined command, wherever a user pro-
vided command for the new user-defined command is
determined to be ambiguous by the ambiguity detection
engine.
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