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(57) Abstract: A method (300) and system (102, 200) for
voice recognition are disclosed. In one example embodiment,
the method (300) includes receiving (304) voice input inform-
ation (305) by way of a receiver (108) on a mobile device
(102) and performing, by way of at least one processing
device (204) on the mobile device, first and second pro-
cessing operations (328, 318) respectively with respect to first
and second voice input portions, respectively (309, 311, 313),
which respectively correspond to and are based at least indir-
ectly upon ditferent respective portions of the voice input in-
formation (305). The first processing operation includes a
speech-to-text operation (328) and the second processing op-
eration includes an alternate processing operation (318). Ad-
ditionally, the method includes generating (330) recognized
voice information (319, 321, 323) based at least indirectly
upon results from the first and second processing operations
(328, 318), and performing at least one action (316) based at
least in part upon the recognized voice information (319, 321,
323), where the at least one action includes outputting at least
one signal by an output device (208).
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METHODS AND SYSTEM FOR VOICE RECOGNITION EMPLOYING MULTIPLE
VOICE-RECOGNITION|TECHNIQUES

[0001]

FIELD OF THE INVENTION

[0002] The present invention relates to electronic devices such as mobile devices and,
more particularly, to methods and systems for performing voice recognition at or in

relation to such electronic devices.

BACKGROUND OF THE INVENTION
[0003] Mobile devices such as cell phones, personal digital assistants (PDAs), and smart
phones, as well as a variety of other electronic devices, increasingly include voice
recognition capabilities. Through their ability to recognize incoming voice signals from
users (or others), such mobile devices or other electronic devices are able to achieve high
levels of interactivity with the users (or others) and to provide numerous valuable
functions that depend upon voice input.
[0004] Although technologies for performing voice recognition have been improving,
accurate voice recognition remains a technical challenge. Although a variety of voice
recognition technologies have been developed including, for example, acoustic matching
and speech-to-text voice recognition, existing voice recognition technologies nevertheless
cach have their own strengths and weaknesses (further example, acoustic matching can
produce more success with name-matching and speech-to-text can produce more
flexibility for interpreting commands).
[0005] Therefore, although any given mobile device or other electronic device will

typically be designed to utilize a particular type of voice recognition technology deemed



WO 2014/070348 PCT/US2013/062545

to be suitable for the mobile device or other electronic device (or the particular
applications on or performance goals for such mobile device or other electronic device)
on which it is being implemented, nevertheless the implementation of the voice
recognition technology on the mobile device or other electronic device will be limited in
certain respects.

[0006] In view of the above, it would therefore be advantageous if improved methods or
systems for performing voice recognition at or in relation to mobile devices or other

electronic devices could be developed.

SUMMARY OF THE INVENTION
[0007] In at least one embodiment, the present disclosure relates to a method of voice
recognition. The method includes receiving first voice input information by way of a
receiver, converting by way of at least one processor the first voice input information or
additional voice input information based at least indirectly upon the first voice input
information into a first processed voice input portion, and performing by way of the at
least one processor a word parsing operation with respect to the first processed voice
input portion to identify at least two parsed word portions. The method further includes
performing by way of the at least one processor at least one word spotting operation with
respect to a first of the parsed word portions to generate a first revised word portion,
performing by way of the at least one processor a first speech-to-text operation with
respect to a second of the parsed word portions or to a corresponding portion of the first
voice input information, the additional voice input information, or the first processed
voice input portion corresponding to the second parsed word portion, so as to arrive at a
second revised word portion, combining the first and second revised word portions to

arrive at recognized voice information, and performing at least one action based at least in
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part upon the recognized voice information, wherein the at least one action includes
outputting at least one signal by way of an output device.

[0008] In at least one additional embodiment, the present disclosure relates to a method
of voice recognition. The method includes receiving first voice input information by way
of a receiver on a mobile device and performing, by way of at least one processing device
on the mobile device, first and second processing operations respectively with respect to
first and second voice input portions, respectively, which respectively correspond to and
are based at least indirectly upon different respective portions of the first voice input
information. The first processing operation includes a speech-to-text operation and the
second processing operation includes an alternate processing operation other than the
speech-to-text operation. Additionally, the method includes generating recognized voice
information based at least indirectly upon results from each of the first and second
processing operations, and performing at least one action based at least in part upon the
recognized voice information, where the at least one action includes outputting at least
one signal by way of an output device on the mobile device.

[0009] In at least one further embodiment, the present disclosure relates to a system for
voice recognition. The system includes at least one receiver configured to receive a first
voice input signal, and at least one memory device configured to store at least one
predefined word set. The system additionally includes at least one output device
configured to provide an output signal, and at least one processing device coupled at least
indirectly to each of the at least one receiver, the at least one memory device, and the at
least one output device. The at least one processing device is configured to perform first
and second operations respectively upon respective first and second portions of voice
information based at least indirectly upon the first voice input signal, the first operation

including performing of a speech-to-text conversion with respect to the first portion of the
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voice information, and the second operation including performing of a word spotting
operation with respect to the second portion the voice information. Also, the at least one
processing device is configured to combine results of the first and second operations at
least indirectly to generate recognized voice information, and the at least one processing
device is configured to cause the at least one output device to provide the output signal

based at least in part upon the recognized voice information.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] FIG. 1 shows in schematic form an example electronic device that, in the present
example, is a mobile device, on which can be implemented methods or systems for voice
recognition (or which itself can constitute such as a system) in accordance with
embodiments disclosed herein, interacting with a source of voice input (e.g., a user of the

device);

[0011] FIG. 2 is a block diagram showing example components of the mobile device of

FIG. 1; and

[0012] FIG. 3 is a flow chart showing various example steps of a process for voice

recognition that can be implemented on the mobile device of FIGS. 1 and 2.

DETAILED DESCRIPTION
[0013] Embodiments described herein include, but are not limited to, improved methods
or systems for performing voice recognition on or in relation to mobile devices or other
electronic devices. In at least some example embodiments, such improved voice
recognition methods or systems allow for more accurate speech recognition in such a
mobile device or other electronic device that enables the mobile device or other electronic

device to interact with a user or other person so as approach emulating a natural
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conversation with that user or other person. Also, in at least some example embodiments,
the system for performing voice recognition is the mobile device or other electronic
device itself, or encompasses multiple such devices.

[0014] Referring to FIG. 1, an example mobile device 102 is shown to be in
communication with a user 104. More particularly, as shown, the user 104 provides voice
input (or vocalized information or speech) 106 that is detected by the mobile device 102
by way of a microphone (or other sound receiver) 108. Further as shown, in the present
embodiment the mobile device 102 includes a touchscreen display 110 that is both able to
display visual images and also able to receive or sense touch type inputs as provided by
way of a user’s finger or other touch input device such as a stylus. Notwithstanding the
presence of the touchscreen display 110, in the present embodiment the mobile device
102 also has a number of discrete keys or buttons 112 that serve as input devices of the
mobile device. However, in other embodiments such keys or buttons (or any particular
number of such keys or buttons) need not be present, and rather the touchscreen display
110 can serve as the primary or only user input device. Although FIG. 1 particularly
shows the mobile device 102 as including the touchscreen display 110 and keys or
buttons 112, these features are only intended to be examples of components/features on a
mobile device, and in other embodiments the mobile device 102 need not include one or
more of these features and/or can include other features in addition to or instead of these
features..

[0015] The mobile device 102 is intended to be representative of a variety of mobile
devices including, for example, cellular telephones, personal digital assistants (PDAs),
smart phones, or other handheld or portable electronic devices. In alternate embodiments,
the mobile device can also be a headset (e.g., a Bluetooth headset), MP3 player, battery-

powered device, a watch device (e.g., a wristwatch) or other wearable device, radio,
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navigation device, laptop or notebook computer, netbook, pager, PMP (personal media
player), DVR (digital video recorders), gaming device, camera, e-reader, e-book, tablet
device, navigation device with video capable screen, multimedia docking station, or other
mobile device. Additionally, although FIG. 1 particularly shows the mobile device 102,
the mobile device is intended to be representative not only of mobile devices but also of
other electronic devices. Indeed, embodiments of the present disclosure are intended to
be applicable to any of a variety of electronic devices that are capable of or configured to
receive voice input or other sound inputs that are indicative or representative of vocalized
information.

[0016] Referring to FIG. 2, there is provided a block diagram illustrating example
internal components 200 of the mobile device 102 of FIG. 1, in accordance with the
present embodiment. As shown in FIG. 2, the internal components 200 include one or
more wireless transceivers 202, a processor 204 (e.g., a microprocessor, microcomputer,
application-specific integrated circuit, etc.), a memory portion 206, one or more output
devices 208, and one or more input devices 210. The internal components 200 can
further include a component interface 212 to provide a direct connection to auxiliary
components or accessories for additional or enhanced functionality. The internal
components 200 preferably also include a power supply 214, such as a battery, for
providing power to the other internal components while enabling the mobile device to be
portable. Further, the internal components 200 additionally include one or more sensors
228. All of the internal components 200 can be coupled to one another, and in
communication with one another, by way of one or more internal communication links
232 (e.g., an internal bus).

[0017] Further, in the present embodiment of FIG. 2, the wireless transceivers 202

particularly include a cellular transceiver 203 and a Wi-Fi transceiver 205. More
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particularly, the cellular transceiver 203 is configured to conduct cellular
communications, such as 3G, 4G, 4G-LTE, vis-a-vis cell towers (not shown), albeit in
other embodiments, the cellular transceiver 203 can be configured to utilize any of a
variety of other cellular-based communication technologies such as analog
communications (using AMPS), digital communications (using CDMA, TDMA, GSM,
iDEN, GPRS, EDGE, etc.), and/or next generation communications (using UMTS,
WCDMA, LTE, IEEE 802.16, etc.) or variants thercof.

[0018] By contrast, the Wi-Fi transceiver 205 is a wireless local area network (WLAN)
transceiver 205 configured to conduct Wi-Fi communications in accordance with the
IEEE 802.11 (a, b, g, or n) standard with access points. In other embodiments, the Wi-Fi
transceiver 205 can instead (or in addition) conduct other types of communications
commonly understood as being encompassed within Wi-Fi communications such as some
types of peer-to-peer (e.g., Wi-Fi Peer-to-Peer) communications. Further, in other
embodiments, the Wi-Fi transceiver 205 can be replaced or supplemented with one or
more other wireless transceivers configured for non-cellular wireless communications
including, for example, wireless transceivers employing ad hoc communication
technologies such as HomeRF (radio frequency), Home Node B (3G femtocell),
Bluetooth and/or other wireless communication technologies such as infrared technology.
[0019] Although in the present embodiment the mobile device 102 has two of the
wireless transceivers 202 (that is, the transceivers 203 and 205), the present disclosure is
intended to encompass numerous embodiments in which any arbitrary number of wireless
transceivers employing any arbitrary number of communication technologies are present.
By virtue of the use of the wireless transceivers 202, the mobile device 102 is capable of
communicating with any of a variety of other devices or systems (not shown) including,

for example, other mobile devices, web servers, cell towers, access points, other remote
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devices, etc. Depending upon the embodiment or circumstance, wireless communication
between the mobile device 102 and any arbitrary number of other devices or systems can
be achieved.

[0020] Operation of the wireless transceivers 202 in conjunction with others of the
internal components 200 of the mobile device 102 can take a variety of forms. For
example, operation of the wireless transceivers 202 can proceed in a manner in which,
upon reception of wireless signals, the internal components 200 detect communication
signals and the transceivers 202 demodulate the communication signals to recover
incoming information, such as voice and/or data, transmitted by the wireless signals.
After receiving the incoming information from the transceivers 202, the processor 204
formats the incoming information for the one or more output devices 208. Likewise, for
transmission of wireless signals, the processor 204 formats outgoing information, which
can but need not be activated by the input devices 210, and conveys the outgoing
information to one or more of the wireless transceivers 202 for modulation so as to
provide modulated communication signals to be transmitted.

[0021] Depending upon the embodiment, the input and output devices 208, 210 of the
internal components 200 can include a variety of visual, audio and/or mechanical outputs.
For example, the output device(s) 208 can include one or more visual output devices 216
such as a liquid crystal display and/or light emitting diode indicator, one or more audio
output devices 218 such as a speaker, alarm, and/or buzzer, and/or one or more
mechanical output devices 220 such as a vibrating mechanism. The visual output devices
216 among other things can also include a video screen. Likewise, by example, the input
device(s) 210 can include one or more visual input devices 222 such as an optical sensor
(for example, a camera lens and photosensor), one or more audio input devices 224 such

as the microphone 108 of FIG. 1 (or further for example a microphone of a Bluetooth



WO 2014/070348 PCT/US2013/062545

headset), and/or one or more mechanical input devices 226 such as a flip sensor,
keyboard, keypad, selection button, navigation cluster, touch pad, capacitive sensor,
motion sensor, and/or switch. Operations that can actuate one or more of the input
devices 210 can include not only the physical pressing/actuation of buttons or other
actuators, but can also include, for example, opening the mobile device, unlocking the
device, moving the device to actuate a motion, moving the device to actuate a location
positioning system, and operating the device.

[0022] As mentioned above, the internal components 200 also can include one or more of
various types of sensors 228. The sensors 228 can include, for example, proximity
sensors (e.g., a light detecting sensor, an ultrasound transceiver or an infrared
transceiver), touch sensors, altitude sensors, and one or more location
circuits/components that can include, for example, a Global Positioning System (GPS)
receiver, a triangulation receiver, an accelerometer, a tilt sensor, a gyroscope, or any other
information collecting device that can identify a current location or user-device interface
(carry mode) of the mobile device 102. Although the sensors 228 for the purposes of
FIG. 2 are considered to be distinct from the input devices 210, in other embodiments it is
possible that one or more of the input devices can also be considered to constitute one or
more of the sensors (and vice-versa). Additionally, although in the present embodiment
the input devices 210 are shown to be distinct from the output devices 208, it should be
recognized that in some embodiments one or more devices serve both as input device(s)
and output device(s). In particular, in the present embodiment in which the mobile device
102 includes the touch screen display 110, the touch screen display can be considered to
constitute both a visual output device and a mechanical input device (by contrast, the keys

or buttons 112 are merely mechanical input devices).
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[0023] The memory portion 206 of the internal components 200 can encompass one or
more memory devices of any of a variety of forms (e.g., read-only memory, random
access memory, static random access memory, dynamic random access memory, etc.),
and can be used by the processor 204 to store and retrieve data. In some embodiments,
the memory portion 206 can be integrated with the processor 204 in a single device (e.g.,
a processing device including memory or processor-in-memory (PIM)), albeit such a
single device will still typically have distinct portions/sections that perform the different
processing and memory functions and that can be considered separate devices. In some
alternate embodiments, the memory portion 206 of the mobile device 102 can be
supplemented or replaced by other memory portion(s) located elsewhere apart from the
mobile device and, in such embodiments, the mobile device can be in communication
with or access such other memory device(s) by way of any of various communications
techniques, for example, wireless communications afforded by the wireless transceivers
202, or connections via the component interface 212.

[0024] The data that is stored by the memory portion 206 can include, but need not be
limited to, operating systems, programs (applications), and informational data. Each
operating system includes executable code that controls basic functions of the mobile
device 102, such as interaction among the various components included among the
internal components 200, communication with external devices via the wireless
transceivers 202 and/or the component interface 212, and storage and retrieval of
programs and data, to and from the memory portion 206. As for programs, each program
includes executable code that utilizes an operating system to provide more specific
functionality, such as file system service and handling of protected and unprotected data
stored in the memory portion 206. Such programs can include, among other things,

programming for enabling the mobile device 102 to perform a process such as the process

10
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for voice recognition shown in Figure 3 and discussed further below. Finally, with
respect to informational data, this is non-executable code or information that can be
referenced and/or manipulated by an operating system or program for performing
functions of the mobile device 102.

[0025] Referring now to FIG. 3, a flowchart 300 is provided that shows example steps of
an example process that can be performed by the mobile device 102 of FIGS. 1 and 2 to
perform voice recognition and related operations in accordance with at least some
embodiments of the present disclosure. Execution of the process is achieved particularly
under the control of the processor 204, which governs the operation of and interacts with
the microphone 108 (one of the audio input devices 224), the memory portion 206, and
other(s) of the internal components 200 of the mobile device 102. As discussed in further
detail below, the process involves not only receiving signals from the microphone 108
(upon the microphone receiving the voice input 106) but also then involves processing
those signals to perform voice recognition, followed then in at least some embodiments
by one or more additional actions taken by the mobile device 102 in response to or based
upon the voice recognition.

[0026] As shown, the process represented by the flowchart 300 begins at a start step 302
and, upon commencing, then at a step 304 detects speech such as the voice input 106
shown in FIG. 1. That is, the voice input 106 signals are received by the microphone 108
and electrical signals are produced by the microphone in response to receiving the voice
input that are in turn communicated from the microphone to the processor 204, where the
electrical signals are representative of the voice input 106. For example, as represented
by a bubble 305, in one example scenario, the voice input 106 that is received at the
microphone 108 and communicated to the processor 204 is the statement from the user

104 “Send SMS to John Smith. ‘Hi John, Let’s meet for lunch.”” It should be

11
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appreciated that, although the voice input 106 in the present example is provided from a
live human being who is the user 104, in other circumstances or embodiments the voice
input could come from another source, such as a loudspeaker that outputs voiced (or
voicelike) sounds.

[0027] Next, at a step 306, the processor 204 performs speech-to-text voice recognition
upon the detected speech, that is, upon the electrical signals received from the
microphone 108 (or signals entirely or partly based upon or derived therefrom). Any of a
variety of conventional or standard or otherwise available speech-to-text algorithms can
be employed at the step 306 to perform the speech-to-text voice recognition including, for
example, algorithms available from Google Inc. of Mountain View, California and Apple
Inc. of Cupertino, California (e.g., Siri).

[0028] Further, at a step 308, the processor 204 then applies a word-parsing algorithm to
the converted text, with the "converted text" being the result of the performing of the
speech-to-text voice recognition in step 306. Again, the word parsing algorithm can be a
conventional or standard or otherwise available word parsing algorithm. The word
parsing algorithm operates to break up or parse (if possible) the converted text into two or
more parsed phrases--that is, two or more groups of one or more words each, where the
words of each respective group are related to one another in manner(s) (e.g., based upon
logical, grammatical, or other considerations) that are inapplicable to the other words of
the converted text that are excluded from the respective group (but that may belong to
other group(s)). For example, assuming again that the particular voice input shown in the
bubble 305 was received, then as illustrated by a bubble 307 the result of application of
the word-parsing algorithm in the step 308 is to divide up the converted text (converted

from the detected voice input) into a first block 309 containing the words “Send SMS to”,

12
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a second block 311 containing the words “John Smith”, and a third block 313 containing
the words “Hi John, Let’s meet for lunch.”

[0029] It should be appreciated that, although the term "parsed phrase” is used herein, the
parsing algorithm employed in any given embodiment need not be specifically directed
toward identifying groups of one or more words that technically constitute "phrases” in a
grammatical sense. Rather, the parsing algorithm employed in any given embodiment
can, depending upon the embodiment or circumstance, operate to identify groups of
words that can be single words, groups or more than a single word, phrases, clauses, or
other word groupings. Although typically the words of a group having multiple words
will be successive words, in some embodiments or circumstances a group of multiple
words can include words that are not all in succession with one another—that is, a group
can for example include two words separated from one another by one or more other
words that are not part of that group. Also, while it is envisioned that typically voice
input will include sounds that corresponds to intelligible words having actual meaning, in
some embodiments or circumstances it is possible that the voice input will include one or
more words intermingled with one or more sounds that have no meanings. In such
embodiments or circumstances, the parsing algorithm can also operate to identify groups
of words having one or more words and also identify such other sounds and to separate
those sounds from the groups of words.

[0030] Subsequent to the step 308, the process of the flow chart 300 continues at a step
310, at which the processor 204 determines whether any of the parsed phrases (parsed as
a result of the step 308, for example, the blocks 309, 311, and 313) are recognized from
supported vocabulary. If the answer is no, then the process immediately concludes at a
step 312. Ending of the process in this manner is an error, since in this case none of the

parsed phrases has been particularly recognized. Alternatively, if one or more parsed

13



WO 2014/070348 PCT/US2013/062545

phrases are recognized at the step 310, then the process advances to a step 314, at which
the processor 204 further determines whether any of the parsed phrases can be
complemented with spotted words from a defined (or predefined) set. If the answer is no,
then the process automatically advances from the step 314 to a step 316 discussed further
below. Alternatively, if it is determined that one or more of the parsed phrases can be
complemented with spotted words from a defined set, then the process instead advances
from the step 314 to a step 318.

[0031] It should be appreciated that whether the process advances from the step 314 to
the step 316 or from the step 314 to the step 318 can depend upon the particular content
of the voice input 106 received at the step 304. Thus, with respect to the example voice
input shown in the bubble 305 and corresponding converted text shown in the bubble 307,
in which the speech includes the three different parsed phrases corresponding to the
blocks 309, 311 and 313, the performing of the step 314 can result for example in a
determination that the parsed phrase of the block 311 can potentially be processed as
spotted words even though the parsed phrases of the blocks 309, 313 are inappropriate for
treatment in this manner (correspondingly, the performing of the step 314 can result in a
determination that the parsed phrases of the blocks 309, 313 can potentially be
complemented by spotted words that can pertain to the parsed phrase of the block 311). It
should also be noted that additionally that, if the voice input 106 received at the step 304
only included voice input corresponding to a single parsed (or parseable) phrase (further
for example if the voice input only included the phrase “John Smith”) that was
determined to be suited for word spotting, then the process would also advance directly
from the step 314 to the step 318.

[0032] Assuming that the process reaches the step 318, then phonetic word spotting is

performed upon the parsed phrase(s) that were determined to be potentially
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complemented with spotted words. It should be appreciated that spotted words are
typically a defined or limited vocabulary set that are matched by comparing against the
phonetic fingerprint of a speaker. Arbitrary words cannot be formed using such a
technique since in that case the technique would be essentially the same as speech-to-text
processing. However, where a particular defined or limited set of terms is available, then
the phonetic word spotting can be performed.

[0033] For example, with respect to the voice input 106 shown in the bubbles 305 and
307, the defined set can be the contacts in a phone book associated with the mobile device
102 (which can be, for example, stored in the memory portion 206 thereof and therefore
be considered to be shown in Figure 2 as included by the memory portion 206). Then,
when the parsed phrases corresponding to the blocks 309 and 313 are identified as
phrases that can be complemented with spotted word(s) and the parsed phrase (name)
“John Smith” of the block 311 is correspondingly identified as eligible for phonetic word
spotting at the step 314, then at the step 318 the process can particularly determine that
this parsed phrase "John Smith" corresponds to one of the contacts in the phone book.
More particularly as shown, in this example, as represented by a bubble 315, the parsed
phrase "John Smith" is identified due to the performing of the phonetic word spotting at
the step 318 as the particular contact "John Smith" from the phone book that is shown as a
block 321.

[0034] Although the above discussion presumes that the phonetic word spotting at the
step 318 is successful, in terms of determining spotted words from a defined set, the
operation at the step 318 is not always successful. That is in some circumstances or with
respect to some parsed phrases, the phonetic word spotting is not successful, that is a
word spotting match from the defined set is not achieved. The step 320, which is shown

to occur after the step 318, reflects this. That is, at the step 320, it is determined whether
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in fact the phonetic word spotting performed at the step 318 was successful. And, if upon
the performing of the step 318 it is determined at the step 320 that the word spotting was
successful—that is, it is determined that the spotted words are from a defined set--then
the process advances from the step 320 to a step 322 (discussed further below).
Alternatively, if it is determined at the step 320 that the word spotting was unsuccessful—
that is, the spotted words were not from a defined set (or not from the defined set in
relation to which the word spotting was performed in the step 318)--, then the process
advances to a step 314, at which it is determined whether another spotter (e.g., another
defined set) is available for the purpose of performing word spotting. If the answer is yes,
the process returns from the step 324 back to the step 318, at which phonetic word
spotting is performed again (e.g., with respect to another defined word set).

Alternatively, if no other spotter is available, then the process ends at a step 326, which
again is an error end step since the spotting was inconclusive.

[0035] As already discussed above, if the word spotting performed at the step 318 is
determined to have been successful at the step 320, then the process advances to the step
322. Upon reaching the step 322, the processor 204 then performs an additional step in
which the audio information is cropped to remove the spotted words that were identified
and addressed in the steps 318 and 320 (and a possible step 324). For example, with
respect to the example voice input 106 shown in the bubbles 305 and 307 discussed
above, the second block 311 with respect to which word spotting was performed is
cropped from the voice input such that only the first block 309 (“Send SMS to”) and the
third block 313 (“Hi John. Let’s meet for lunch.”) remains, as shown in a bubble 317.
[0036] Further in this regard, although the bubble 317 provided in relation to the step 322
of FIG. 3 shows the voice input remaining after the cropping to particularly include

certain of the parsed phrases generated at the step 308 from the application of the word-
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parsing algorithm to the converted text (e.g., the blocks 309 and 313 in the bubble 317),
in some embodiments or circumstances the remaining voice input is not necessarily such
parsed phrases. Rather, in some embodiments or circumstances, the remaining voice
input resulting from the performing of the step 322 is derived by removing portion(s) of
the converted text resulting from the step 306 (prior to the application of the word-parsing
algorithm in the step 308) that correspond to the parsed phrase (or phrases) identified as
suitable for word spotting (e.g., by removing portions of the converted text corresponding
to the parsed phrase of the second block 311), or even by removing portion(s) of the
electrical signals (e.g., the audio signals) originally representative of the voice input 106,
prior to the performing of the step 306, which correspond to the parsed phrase (or
phrases) identified as suitable for word spotting. Thus, in such embodiments or
circumstances, the voice input remaining after the performing of the cropping 322 is not
technically one or more of the parsed phrases generated by the step 308 as shown in the
bubble 317, but rather includes information/signal portions that remain after certain other
information/signal portions corresponding to the parsed phrase(s) in relation to which
word spotting was performed have been removed. Therefore, notwithstanding the
showing of the blocks 309, 313 corresponding to parsed phrases in the bubble 317 in FIG.
3, the step 322 of FIG. 3 should be understood as broadly encompassing all of these
various possibilities.

[0037] Next, at a step 328, the processor 204 then reapplies the speech-to-text algorithm
to the remaining audio, that is, to the voice portions remaining (¢.g., the blocks 309 and
313) after the cropping is performed at the step 322. That is, in view of the above
discussion concerning the step 322, at the step 328 the speech-to-text algorithm is applied
specifically to those of the parsed phrases resulting from the step 308 with respect to

which word spotting was deemed inapplicable, or to the portions of the converted text or
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audio signals that are left after the removal from the converted text or audio signals (at the
step 322) of information/signal portion(s) corresponding to the parsed phrase(s) with to
which word parsing was performed. Such operation in the step 328 results in final
speech-to-text conversions of these parsed phrases (e.g., the blocks 309 and 313), or of
the remaining portions of the converted text or audio signals corresponding to these
parsed phrases.

[0038] For example, with the speech-to-text algorithm being applied to the blocks 309
and 313, the results of performing the step 328 are shown in a bubble 325, namely, a
revised first block 319 ("Send SMS to") and a revised third block 323 "Hi, John. Let's
meet for lunch."). Although in this example, the results of performing the step 328 are
shown to be the same as the results of steps 306 and 308 insofar as the contents of the
blocks 319 and 323 are shown to be identical to the contents of the blocks 309 and 313, in
other circumstances the results will be slightly or significantly different between the
original application of the speech-to-text voice recognition at the step 306 and the
reapplication of the speech-to-text voice recognition at the step 328. Such differences can
occur because, for example, the presence of phrases that are to be word spotted can
corrupt the original speech-to-text conversion performed at the step 306, or because
different respective speech-to-text algorithms are employed in the steps 306 and 328,
respectively.

[0039] Once the speech-to-text algorithm has been reapplied to the remaining audio in the
step 328, then all of the voice recognition processing to be performed directly or
indirectly in relation to the voice input 106 has been completed. Subsequently, at a step
330, the processor 204 then stitches together the various portions of text recognized via
the speech-to-text conversion of the step 328 and the spotted word processing of the steps

318, 320, and 324 to arrive at the overall result of the voice recognition process. For
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example, continuing with the above-discussed example involving the particular voice
input 106 shown in FIG. 3, at the step 330 the stitched-together text is shown in a bubble
325 to include, in combination, the revised first block 319 (“Send SMS to”), the revised
second block 321 (“John Smith”), and the revised third block 323 (“Hi John. Let’s meet
for lunch.”). Once the step 330 is completed, then the process again advances to perform
the step 316 and, upon completion of the step 316, the process ends at a step 332.

[0040] With respect to the step 316 (which again can be arrived at either from the step
314 or from the step 330), that step generally can be considered to be representative of
onge or more actions or operations being performed by the processor 204 and/or by one or
more others of the internal components 200 of the mobile device 102 (typically at the
command of the processor 204), or by the mobile device as a whole (typically at the
command of the processor 204).

[0041] For example, the action taken at the step 316 can include the displaying of the
recognized voice input on the touch screen display 110, or the outputting of one or more
signal(s) that are responsive to the recognized voice input. Further for example, with
respect to the example voice input 106 shown in the bubble 305, processed as the
recognized voice input shown in the bubble 325, the responsive action performed at the
step 316 can be that the mobile device 102 automatically populates a SMS (Short
Message Service) text message with the commanded text message (“Hi, John. Let’s meet
for lunch.”). The action taken at the step 316 can then further include automatically
sending that SMS text message immediately to a remote location apart from the mobile
device (e.g., by wireless transmission), or alternatively include the providing of a signal
to the user 104 of the mobile device 102 that the SMS text message is ready to be sent but

that the mobile device is awaiting a final command from the user to send the message.
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[0042] The aforementioned example actions are only a few of numerous possible
action(s) or operation(s) that can be performed at the step 316. It should particularly be
appreciated that, in at least some embodiments, the action taken by the mobile device 102
involves determining an appropriate response to recognized voice input so that the mobile
device can send a communication back to the user or to another person or mobile device
or other machine that is responsive to the original voice input 106. Given this to be the
case, it should further be understood that, in at least some embodiments, the process
represented by the flow chart 300 can be repeated over and over again, with numerous
voice inputs being received and numerous responses being sent by the mobile device 102
in response to those respective voice inputs, respectively. In this manner, a conversation
between the mobile device 102 and the user 104, or between the mobile device 102 and
another mobile device or other machine, can occur.

[0043] Thus, it is specifically intended that the present invention not be limited to the
embodiments and illustrations contained herein, but include modified forms of those
embodiments including portions of the embodiments and combinations of elements of

different embodiments as come within the scope of the following claims.
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CLAIMS

1. A method of voice recognition comprising:

receiving first voice input information by way of a receiver;

converting by way of at least one processor the first voice input information or
additional voice input information based at least indirectly upon the first voice input
information into a first processed voice input portion;

performing by way of the at least one processor a word parsing operation with
respect to the first processed voice input portion to identify at least two parsed word
portions;

performing by way of the at least one processor at least one word spotting
operation with respect to a first of the parsed word portions to generate a first revised
word portion;

performing by way of the at least one processor a first speech-to-text operation
with respect to a second of the parsed word portions or to a corresponding portion of the
first voice input information, the additional voice input information, or the first processed
voice input portion corresponding to the second parsed word portion, so as to arrive at a
second revised word portion;

combining the first and second revised word portions to arrive at recognized voice
information; and

performing at least one action based at least in part upon the recognized voice
information, wherein the at least one action includes outputting at least one signal by way

of an output device.
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2. The method of voice recognition of claim 1, wherein the converting includes
performing either the first speech-to-text operation or a second speech-to-text operation
with respect to the first voice input information or the additional voice input information,

and wherein the receiver includes a microphone.

3. The method of voice recognition of claim 2, wherein each of the at least two
parsed word portions identified by the performing of the word parsing operation

respectively includes at least one word.

4. The method of voice recognition of claim 3, wherein the at least two parsed word
portions include at least three parsed word portions including the first and second word

portions.

5. The method of voice recognition of claim 1, further comprising determining
whether at least one of the at least two parsed word portions includes one or more words

that correspond to a supported vocabulary.

6. The method of voice recognition of claim 1, further comprising determining that
at least one of the at least two parsed word portions is an appropriate word portion with

respect to which the at least one word spotting operation can be performed.

7. The method of voice recognition of claim 6, wherein the performing of the at least

one word spotting operation includes consulting at least one memory device in which is

stored at least one word set.
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8. The method of voice recognition of claim 1, wherein the at least one word

spotting operation includes at least one phonetic word spotting operation.

9. The method of voice recognition of claim 6, wherein the performing of the at least
one word spotting operation includes:

first performing a first word spotting operation with respect to the first parsed
word portion;

determining that the first performing of the first word spotting operation has failed
to generate an acceptable revised word portion; and

second performing a second word spotting operation with respect to the first

parsed word portion to generate the first revised word portion.

10.  The method of voice recognition of claim 9, wherein the first word spotting
operation includes first consulting at least one memory device to determine if the first
parsed word portion corresponds to one or more first words of a first word set stored in
the at least one memory device, and wherein the second word spotting operation includes
second consulting the at least one memory device to determine if the first parsed word
portion corresponds to one or more second words of a second word set stored in the at

least one memory device.

11. The method of voice recognition of claim 10, wherein either at least one of the

first and second word sets is a phone book stored in the at least one memory device, or

the first parsed word portion is a name of a person.
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12.  The method of voice recognition of claim 1, further comprising

either removing the first parsed word portion from the at least two parsed word
portions or removing a further voice input portion corresponding to the first parsed word
portion from the first voice input information, the additional voice input information, or
the first processed voice input portion, so as to arrive at the corresponding portion of the
first voice input information, the additional voice input information, or the first processed
voice input portion, prior to the performing of the first speech-to-text operation with

respect to the second parsed word portion or the corresponding portion.

13.  The method of voice recognition of claim 1, wherein the outputting of the at least
one signal by way of the output device includes one or more of:
displaying on a screen at least a portion of the recognized voice information;
providing a notification that an output message has been generated and is ready to
be sent; or

outputting by way of a speaker a response to the first voice input information.

14.  The method of voice recognition of claim 13, wherein the output device is

included in a mobile device that includes the receiver.
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15. A method of voice recognition comprising:

receiving first voice input information by way of a receiver on a mobile device;

performing, by way of at least one processing device on the mobile device, first
and second processing operations respectively with respect to first and second voice input
portions, respectively, which respectively correspond to and are based at least indirectly
upon different respective portions of the first voice input information,

wherein the first processing operation includes a speech-to-text operation and the
second processing operation includes an alternate processing operation other than the
speech-to-text operation;

generating recognized voice information based at least indirectly upon results
from each of the first and second processing operations; and

performing at least one action based at least in part upon the recognized voice
information, wherein the at least one action includes outputting at least one signal by way

of an output device on the mobile device.

16.  The method of voice recognition of claim 15, wherein the alternate processing
operation includes a word spotting operation by which the second voice input portion is

compared against a word set stored in at least one memory device of the mobile device.

17.  The method of voice recognition of claim 16, wherein the word set is a phone
book, and wherein the at least one action includes automatically generating a short
message service (SMS) text message based at least indirectly upon the recognized voice
information and either automatically sending the SMS text message or providing a
notification for receipt by a user of the mobile device that the SMS text message is ready

to be sent.
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18. A system for voice recognition comprising:

at least one receiver configured to receive a first voice input signal,

at least one memory device configured to store at least one predefined word set;

at least one output device configured to provide an output signal; and

at least one processing device coupled at least indirectly to each of the at least one
receiver, the at least one memory device, and the at least one output device,

wherein the at least one processing device is configured to perform first and
second operations respectively upon respective first and second portions of voice
information based at least indirectly upon the first voice input signal, the first operation
including performing of a speech-to-text conversion with respect to the first portion of the
voice information, and the second operation including performing of a word spotting
operation with respect to the second portion the voice information,

wherein the at least one processing device is configured to combine results of the
first and second operations at least indirectly to generate recognized voice information,
and

wherein the at least one processing device is configured to cause the at least one
output device to provide the output signal based at least in part upon the recognized voice

information.

19.  The system of claim 18, wherein the at least one processing device is further
configured to perform a word parsing operation in relation to first voice input information
based at least in part upon the voice input signal, so as to generate one or both of the first

and second portions of the voice information.
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20.  The system of claim 18, wherein the system is a mobile device and the at least one
output device of the mobile device includes one or more of a video display, a touch

screen display, a speaker, a mechanical output device, and a wireless transmitter.
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