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PROVIDING AN INDICATION OF THE
SUITABILITY OF SPEECH RECOGNITION

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from U.S. Provisional
Ser. No. 62/057,979, filed on Sep. 30, 2014, entitled PRO-
VIDING AN INDICATION OF THE SUITABILITY OF
SPEECH RECOGNITION, which is hereby incorporated by
reference in its entirety for all purposes.

FIELD

This relates generally to natural language processing and,
more specifically, to determining the suitability of an acous-
tic environment for performing speech recognition.

BACKGROUND

Intelligent automated assistants (or virtual assistants) pro-
vide an intuitive interface between users and electronic
devices. These assistants can allow users to interact with
devices or systems using natural language in spoken and/or
text forms. For example, a user can access the services of an
electronic device by providing a spoken user input in natural
language form to a virtual assistant associated with the
electronic device. The virtual assistant can perform natural
language processing on the spoken user input to infer the
user’s intent and operationalize the user’s intent into tasks.
The tasks can then be performed by executing one or more
functions of the electronic device, and a relevant output can
be returned to the user in natural language form.

The acoustic environment in which the virtual assistant
operates can affect the virtual assistant’s ability to interpret
a user’s spoken input. For example, background noise, such
as music, conversations of other individuals, traffic noises,
or the like, can obscure the user’s spoken input contained in
the audio received by the virtual assistant. This can result in
words being interpreted incorrectly or not at all. Thus, it can
be desirable to operate a virtual assistant in an acoustic
environment that is conducive to performing speech recog-
nition.

SUMMARY

Systems and processes for providing an indication of the
suitability of an acoustic environment for performing speech
recognition are disclosed. One process can include receiving
an audio input and determining a speech recognition suit-
ability based on the audio input. The speech recognition
suitability can include a numerical, textual, graphical, or
other representation of the suitability of an acoustic envi-
ronment for performing speech recognition. The process can
further include displaying a visual representation of the
speech recognition suitability to indicate the likelihood that
a spoken user input will be interpreted correctly. This allows
a user to determine whether to proceed with the performance
of a speech recognition process, or to move to a different
location having a better acoustic environment before per-
forming the speech recognition process. In some examples,
the user device can disable operation of a speech recognition
process in response to determining that the speech recogni-
tion suitability is below a threshold suitability.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an exemplary environment in which a
virtual assistant can operate according to various examples.
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FIG. 2 illustrates an exemplary user device according to
various examples.

FIG. 3 illustrates an exemplary process for providing a
visual representation of the suitability of an acoustic envi-
ronment for performing speech recognition according to
various examples.

FIGS. 4-7 illustrate exemplary visual representations of
the suitability of an acoustic environment for performing
speech recognition according to various examples.

FIG. 8 illustrates an exemplary process for operating a
virtual assistant based on a determined suitability of an
acoustic environment for performing speech recognition
according to various examples.

FIG. 9 illustrates a functional block diagram of an elec-
tronic device configured to determine a suitability of an
acoustic environment for performing speech recognition and
for providing a visual representation of the same according
to various examples.

DETAILED DESCRIPTION

In the following description of examples, reference is
made to the accompanying drawings in which it is shown by
way of illustration specific examples that can be practiced.
It is to be understood that other examples can be used and
structural changes can be made without departing from the
scope of the various examples.

This relates to providing an indication of the suitability of
an acoustic environment for performing speech recognition.
One process can include receiving an audio input and
determining a speech recognition suitability based on the
audio input. The speech recognition suitability can include a
numerical, textual, graphical, or other representation of the
suitability of an acoustic environment for performing speech
recognition. The process can further include displaying a
visual representation of the speech recognition suitability to
indicate the likelihood that a spoken user input will be
interpreted correctly. This allows a user to determine
whether to proceed with the performance of a speech rec-
ognition process, or to move to a different location having a
better acoustic environment before performing the speech
recognition process. In some examples, the user device can
disable operation of a speech recognition process in
response to determining that the speech recognition suitabil-
ity is below a threshold suitability.

System Overview

FIG. 1 illustrates exemplary system 100 for implementing
a virtual assistant according to various examples. The terms
“virtual assistant,” “digital assistant,” “intelligent automated
assistant,” or “automatic digital assistant” can refer to any
information processing system that interprets natural lan-
guage input in spoken and/or textual form to infer user
intent, and performs actions based on the inferred user
intent. For example, to act on an inferred user intent, the
system can perform one or more of the following: identify-
ing a task flow with steps and parameters designed to
accomplish the inferred user intent; inputting specific
requirements from the inferred user intent into the task flow;
executing the task flow by invoking programs, methods,
services, APIs, or the like; and generating output responses
to the user in an audible (e.g., speech) and/or visual form.

A virtual assistant can be capable of accepting a user
request at least partially in the form of a natural language
command, request, statement, narrative, and/or inquiry.
Typically, the user request seeks either an informational
answer or performance of a task by the virtual assistant. A
satisfactory response to the user request can include provi-
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sion of the requested informational answer, performance of
the requested task, or a combination of the two. For
example, a user can ask the virtual assistant a question, such
as “Where am I right now?” Based on the user’s current
location, the virtual assistant can answetr, “You are in Central
Park.” The user can also request the performance of a task,
for example, “Please remind me to call Mom at 4 p.m.
today.” In response, the virtual assistant can acknowledge
the request and then create an appropriate reminder item in
the user’s electronic schedule. During the performance of a
requested task, the virtual assistant can sometimes interact
with the user in a continuous dialogue involving multiple
exchanges of information over an extended period of time.
There are numerous other ways of interacting with a virtual
assistant to request information or performance of various
tasks. In addition to providing verbal responses and taking
programmed actions, the virtual assistant can also provide
responses in other visual or audio forms (e.g., as text, alerts,
music, videos, animations, etc.).

An example of a virtual assistant is described in Appli-
cants’ U.S. Utility application Ser. No. 12/987,982 for
“Intelligent Automated Assistant,” filed Jan. 10, 2011, the
entire disclosure of which is incorporated herein by refer-
ence.

As shown in FIG. 1, in some examples, a virtual assistant
can be implemented according to a client-server model. The
virtual assistant can include a client-side portion executed on
a user device 102, and a server-side portion executed on a
server system 110. User device 102 can include any elec-
tronic device, such as a mobile phone, tablet computer,
portable media player, desktop computer, laptop computer,
PDA, television, television set-top box, wearable electronic
device, or the like, and can communicate with server system
110 through one or more networks 108, which can include
the Internet, an intranet, or any other wired or wireless
public or private network. The client-side portion executed
on user device 102 can provide client-side functionalities,
such as user-facing input and output processing and com-
munications with server system 110. Server system 110 can
provide server-side functionalities for any number of clients
residing on a respective user device 102.

Server system 110 can include one or more virtual assis-
tant servers 114 that can include a client-facing 1/O interface
122, one or more processing modules 118, data and model
storage 120, and an I/O interface to external services 116.
The client-facing /O interface 122 can facilitate the client-
facing input and output processing for virtual assistant
server 114. The one or more processing modules 118 can
utilize data and model storage 120 to determine the user’s
intent based on natural language input, and perform task
execution based on inferred user intent. In some examples,
virtual assistant server 114 can communicate with external
services 124, such as telephony services, calendar services,
information services, messaging services, navigation ser-
vices, and the like, through network(s) 108 for task comple-
tion or information acquisition. The 1/O interface to external
services 116 can facilitate such communications.

Server system 110 can be implemented on one or more
standalone data processing devices or a distributed network
of computers. In some examples, server system 110 can
employ various virtual devices and/or services of third party
service providers (e.g., third-party cloud service providers)
to provide the underlying computing resources and/or infra-
structure resources of server system 110.

Although the functionality of the virtual assistant is
shown in FIG. 1 as including both a client-side portion and
a server-side portion, in some examples, the functions of the
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assistant can be implemented as a standalone application
installed on a user device. In addition, the division of
functionalities between the client and server portions of the
virtual assistant can vary in different examples. For instance,
in some examples, the client executed on user device 102
can be a thin-client that provides only user-facing input and
output processing functions, and delegates all other func-
tionalities of the virtual assistant to a backend server.

User Device

FIG. 2 is a block diagram of a user-device 102 according
to various examples. As shown, user device 102 can include
a memory interface 202, one or more processors 204, and a
peripherals interface 206. The various components in user
device 102 can be coupled together by one or more com-
munication buses or signal lines. User device 102 can further
include various sensors, subsystems, and peripheral devices
that are coupled to the peripherals interface 206. The sen-
sors, subsystems, and peripheral devices gather information
and/or facilitate various functionalities of user device 102.

For example, user device 102 can include a motion sensor
210, a light sensor 212, and a proximity sensor 214 coupled
to peripherals interface 206 to facilitate orientation, light,
and proximity sensing functions. One or more other sensors
216, such as a positioning system (e.g., a GPS receiver), a
temperature sensor, a biometric sensor, a gyroscope, a
compass, an accelerometer, and the like, are also connected
to peripherals interface 206, to facilitate related functional-
ities.

In some examples, a camera subsystem 220 and an optical
sensor 222 can be utilized to facilitate camera functions,
such as taking photographs and recording video clips. Com-
munication functions can be facilitated through one or more
wired and/or wireless communication subsystems 224,
which can include various communication ports, radio fre-
quency receivers and transmitters, and/or optical (e.g., infra-
red) receivers and transmitters. An audio subsystem 226 can
be coupled to speakers 228 and a microphone 230 to
facilitate voice-enabled functions, such as voice recognition,
voice replication, digital recording, and telephony functions.

In some examples, user device 102 can further include an
1/O subsystem 240 coupled to peripherals interface 206. I/O
subsystem 240 can include a touch screen controller 242
and/or other input controller(s) 244. Touch-screen controller
242 can be coupled to a touch screen 246. Touch screen 246
and the touch screen controller 242 can, for example, detect
contact and movement or break thercof using any of a
plurality of touch sensitivity technologies, such as capaci-
tive, resistive, infrared, and surface acoustic wave technolo-
gies, proximity sensor arrays, and the like. Other input
controller(s) 244 can be coupled to other input/control
devices 248, such as one or more buttons, rocker switches,
a thumb-wheel, an infrared port, a USB port, and/or a
pointer device such as a stylus.

In some examples, user device 102 can further include a
memory interface 202 coupled to memory 250. Memory 250
can include any electronic, magnetic, optical, electromag-
netic, infrared, or semiconductor system, apparatus, or
device, a portable computer diskette (magnetic), a random
access memory (RAM) (magnetic), a read-only memory
(ROM) (magnetic), an erasable programmable read-only
memory (EPROM) (magnetic), a portable optical disc such
as CD, CD-R, CD-RW, DVD, DVD-R, or DVD-RW, or flash
memory such as compact flash cards, secured digital cards,
USB memory devices, memory sticks, and the like. In some
examples, a non-transitory computer-readable storage
medium of memory 250 can be used to store instructions
(e.g., for performing some or all of process 300 or 800,






