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TOUCH ANYWHERE TO SPEAK

BACKGROUND OF THE INVENTION

[0001] Mobile computing devices, such as mobile phones and personal digital assistants,

have become a ubiquitous technology in today's society. Such devices currently provide

interfaces that allow a user to interact with various mobile applications through a plurality

of input mechanisms (e.g., numeric keypad, QWERTY keypad, touch screen, speech

recognition, etc). Recently, there has been a rise of speech recognition technologies for

input. With speech recognition, user speech commands are captured as audio files and

either processed via an embedded speech recognition module located on the mobile device

or transferred over a wireless connection to a server where they are processed. One

method of engaging a listening mechanism of a speech recognition module is through a

press-to-talk interaction model, which allows a user to signal when the application should

start and stop recording via an input mechanism. Many mobile applications use a device's

existing hardware key, soft key, or a defined boundary of a button on a touch screen

interface as an input mechanism to engage the listening mechanism of a speech

recognition module.

[0002] Input via soft keys or dedicated hardware interfaces, such as buttons, scroll wheels,

etc., can be cumbersome due to a variety of factors not limited to small button sizes,

buttons being difficult to identify or reference, and/or users having a blind spot to a button

location (e.g., located on the side of a mobile device). Even if a button is identifiable,

referenceable, available to a given application, and in an ergonomic location, a user may

be engaged in another task (e.g., walking, driving, etc.) that may make it difficult to look

at his/her mobile device and/or difficult to target the button. When utilizing a dedicated

hardware interface such as a button to commence the listening mode of speech

recognition, due to its location on the device, pressing it may cover the microphone which

can adversely affect speech recognition performance.

[0003] Many mobile computing devices today utilize touch screen interfaces. A touch

screen may have selectable graphical objects that correspond to push buttons of traditional

telephones, keys of a traditional keyboard, and various mobile tasks. Touch screens and

input devices comprising touch screens are sometimes difficult to operate. For example, a

user, who uses the tip of his finger to activate the touch screen, may easily touch the active

surface area of the touch screen at a position where the user did not intend to activate the



touch screen. In many cases, such an unintended activation results in an unintended

function being performed.

[0004] It is with respect to these and other considerations that the present invention has

been made.

SUMMARY OF THE INVENTION

[0005] Embodiments of this present invention are directed to providing a user interface on

a mobile computing device for providing a maximum amount of target area on a screen to

initiate listening of a speech recognition module. According to embodiments, a user may

press anywhere on a mobile computing device's touch screen to activate listening in

speech recognition interaction. Instead of searching for a hard-to-locate button or pressing

a small electrostatic key requiring a user to look at his/her mobile computing device, the

entire touch screen is the input mechanism for activating the listening device of a speech

recognition module.

[0006] According to an embodiment, when a mobile computing device receives an

indication of a touch anywhere on its touch screen interface, the listening mechanism is

activated and enabled to receive speech input, and an acknowledgement in response to

receiving an indication of a touch anywhere on the touch screen interface may be

generated to notify a user that the listening mechanism has been activated. According to

another embodiment, visual feedback indicating a measured sound level of received

speech input may be rendered on the touch screen at the location at which the touch is

received.

[0007] According to another embodiment of the present invention, context of the display

(screen) may also be utilized as an input in addition to speech input to complete an array

of tasks. For example, the additional contextual input may aid in narrowing search results

to provide the user with an improved speech recognition experience.

[0008] These and other features and advantages will be apparent from a reading of the

following detailed description and a review of the associated drawings. It is to be

understood that both the foregoing general description and the following detailed

description are explanatory only and are not restrictive of the invention as claimed.

[0009] This summary is provided to introduce a selection of concepts in a simplified form

that are further described below in the detailed description. This summary is not intended

to identify key features or essential features of the claimed subject matter, nor is it

intended as an aid in determining the scope of the claimed subject matter.



BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a diagram of an example mobile computing device.

[0011] FIG. 2 is a simplified block diagram illustrating components of a mobile

computing device that may serve as an exemplary operating environment for embodiments

of the present invention.

[0012] FIG. 3 is a simplified block diagram of a computing architecture for utilizing a

touch-anywhere-to-speak module to engage the listening mechanism in speech recognition

interaction on a mobile computing device.

[0013] FIG. 4 is a logical flow diagram illustrating a method for engaging the listening

mechanism in speech recognition interaction utilizing a touch-anywhere-to-speak module.

[0014] FIG. 5 is an illustration of example visual feedback provided by a touch-anywhere-

to-speak module.

[0015] FIG. 6 is an illustration of an example volume meter display provided by a touch-

anywhere-to-speak module.

[0016] FIG. 7 is a logical flow diagram illustrating a method for engaging the listening

mechanism in speech recognition interaction utilizing a touch-anywhere-to-speak module

in conjunction with identifying and utilizing contextual data of a touch.

DETAILED DESCRIPTION

[0017] As briefly described above, embodiments of the present invention are directed to

engaging a listening mechanism in speech recognition interaction on a mobile computing

device. By pressing on any given area of a screen of a mobile computing device, a touch-

anywhere-to-speak (TATS) module activates the listening mechanism of a speech

recognition module to accept a user's spoken input so that the speech recognition module

may convert the spoken words into machine-readable input. Speech recognition

applications may be utilized on mobile computing devices for a variety of tasks including,

but not limited to voice dialing (e.g., "Call Bob"), open web search (e.g., "Pizza San

Francisco California" to find pizza restaurants in San Francisco), and speech-to-text

processing (e.g., text messages and emails).

[0018] Many input methods exist for engaging the listening mechanism in speech

recognition interaction on a mobile computing device, each possessing its own array of

drawbacks and sometimes presenting difficulties outweighing the benefits of using speech

recognition. Many users utilize speech recognition because they are using their mobile

computing device in a distracted environment (i.e., while walking or driving), making it

difficult to look at the screen of their device to perform a task using hardware keys, soft



keys, or defined boundaries of a button on a touch screen interface. Embodiments of the

present invention utilize the maximum amount of target area on a screen of a mobile

computing device to activate the listening mechanism, affording utilization without sight

interaction. Initiating listening mode of speech recognition with embodiments of the

present invention does not require a user to look at the screen of his/her device to know

whether he/she is hitting a particular target area, nor will he/she have to look at or feel

around for a tactile button to ensure he/she is pressing the correct button.

[0019] When a user presses and holds the screen of a mobile computing device with

his/her finger, stylus, or other selection device, a touch anywhere to speak module may

give either a visual, audible, or tactile indication, or a combination of the three to indicate

that the listening mechanism is activated and the speech recognition module is ready to

capture speech input. When an indication that the user is finished with his/her speech

input is received, the touch anywhere to speak module may give another indication (visual,

audible, or tactile, or a combination of the three) to indicate that the listening mechanism

is deactivated. The speech recognition module may either process the data locally on the

device or remotely over a wireless connection to a server where it may be processed. The

speech recognition application may then receive the recognized output and may then either

activate a given application, display given information, or perform a given task that the

user has indicated through the speech recognition application.

[0020] According to another embodiment, the TATS module may also be implemented as

a "layer" above an existing user interface. When implemented as a "layer" above an

existing user interface, the TATS module may utilize both context sensitive information of

the visual interface in addition to open-ended speech commands to help a user complete an

array of tasks. Based on the context of a screen of a mobile device, and/or the location on

a screen where a user touches, a determination may be made as to the context of the user's

speech input. For example, if a user is viewing a map on his/her mobile computing

device, he/she may touch on a specific area of the map interface and speak, "movie

theaters." The TATS module may receive the spoken input, "movie theaters", as well as

the context-aware location on the map interface where the user touched to retrieve

information relevant to movie theaters within a proximity to the geographical area

correlated to the touched area of the map interface. For another example, by touching on a

picture or a webpage and speaking, "Send to Bob," a user could send the touched object to

a recognized contact, Bob.



[0021] The following detailed description refers to the accompanying drawings.

Wherever possible, the same reference numbers are used in the drawing and the following

description to refer to the same or similar elements. While embodiments of the invention

may be described, modifications, adaptations, and other implementations are possible. For

example, substitutions, additions, or modifications may be made to the elements illustrated

in the drawings, and the methods described herein may be modified by substituting,

reordering, or adding stages to the disclosed methods. Accordingly, the following detailed

description does not limit the invention, but instead, the proper scope of the invention is

defined by the appended claims.

[0022] It should be appreciated that various embodiments of the present invention may be

implemented (1) as a sequence of computer implemented acts or program modules

running on a computing system and/or (2) as interconnected machine logic circuits or

circuit modules within the computing system. The implementation is a matter of choice

dependent on the performance requirements of the computing system implementing the

invention. Accordingly, logical operations including related algorithms can be referred to

variously as operations, structural devices, acts or modules. It will be recognized by one

skilled in the art that these operations, structural devices, acts and modules may be

implemented in software, firmware, special purpose digital logic, and any combination

thereof without deviating from the spirit and scope of the present invention as recited

within the claims set forth herein.

[0023] The following is a description of a suitable mobile computing device, for example,

a mobile phone with which embodiments of the invention may be practiced. With

reference to FIG. 1, an example mobile computing device 100 for implementing the

embodiments is illustrated. In a basic configuration, mobile computing device 100 is a

handheld computer having both input elements and output elements. Input elements may

include touch screen display 105 and input buttons 115 that allow the user to enter

information into mobile computing device 100. Mobile computing device 100 may also

incorporate an optional side input element 125 allowing further user input. Optional side

input element 125 may be a rotary switch, a button, or any other type of manual input

element. In alternative embodiments, mobile computing device 100 may incorporate more

or less input elements. For example, display 105 may not be a touch screen in some

embodiments. In yet another alternative embodiment, the mobile computing device is a

portable phone system, such as a cellular phone having display 105 and input buttons 115.



Mobile computing device 100 may also include an optional keypad 115. Optional keypad

115 may be a physical keypad or a "soft" keypad generated on the touch screen display.

[0024] Mobile computing device 100 incorporates output elements, such as display 105,

which can display a graphical user interface (GUI). Other output elements include speaker

130 and LED light 120. Additionally, mobile computing device 100 may incorporate a

vibration module (not shown), which causes mobile computing device 100 to vibrate to

notify the user of an event. In yet another embodiment, mobile computing device 100 may

incorporate a headphone jack (not shown) for providing another means of providing

output signals.

[0025] Although described herein in combination with mobile computing device 100, in

alternative embodiments the invention is used in combination with any number of

computer systems, such as in desktop environments, laptop or notebook computer

systems, multiprocessor systems, micro-processor based or programmable consumer

electronics, network PCs, mini computers, main frame computers and the like.

Embodiments of the invention may also be practiced in distributed computing

environments where tasks are performed by remote processing devices that are linked

through a communications network in a distributed computing environment; programs

may be located in both local and remote memory storage devices. To summarize, any

computer system having a plurality of environment sensors, a plurality of output elements

to provide notifications to a user and a plurality of notification event types may

incorporate embodiments of the present invention.

[0026] FIG. 2 is a block diagram illustrating components of a mobile computing device

used in one embodiment, such as the computing device shown in FIG. 1. That is, mobile

computing device 100 (FIG. 1) can incorporate system 200 to implement some

embodiments. For example, system 200 can be used in implementing a "smart phone"

that can run one or more applications similar to those of a desktop or notebook computer

such as, for example, browser, e-mail, scheduling, instant messaging, and media player

applications. System 200 can execute an Operating System (OS) such as, WINDOWS

XP®, WINDOWS CE® available from MICROSOFT CORPORATION, Redmond,

Washington. In some embodiments, system 200 is integrated as a computing device, such

as an integrated personal digital assistant (PDA) and wireless phone.

[0027] One or more application programs 266 may be loaded into memory 262 and run on

or in association with operating system 264. Examples of application programs include

phone dialer programs, e-mail programs, PIM (personal information management)



programs, word processing programs, spreadsheet programs, Internet browser programs,

messaging programs, and so forth. System 200 also includes non-volatile storage 268

within memory 262. Non-volatile storage 268 may be used to store persistent information

that should not be lost if system 200 is powered down. Applications 266 may use and

store information in non-volatile storage 268, such as e-mail or other messages used by an

e-mail application, and the like. A synchronization application (not shown) also resides on

system 200 and is programmed to interact with a corresponding synchronization

application resident on a host computer to keep the information stored in non-volatile

storage 268 synchronized with corresponding information stored at the host computer. As

should be appreciated, other applications may be loaded into memory 262 and run on the

device 100.

[0028] According to an embodiment, touch-anywhere-to-speak application 265 is

operative to activate a listening mechanism of a speech recognition module operative to

receive speech information from a user for use in a variety of applications as described

below.

[0029] System 200 has a power supply 270, which may be implemented as one or more

batteries. Power supply 270 might further include an external power source, such as an

AC adapter or a powered docking cradle that supplements or recharges the batteries.

[0030] System 200 may also include a radio 272 that performs the function of transmitting

and receiving radio frequency communications. Radio 272 facilitates wireless

connectivity between system 200 and the "outside world", via a communications carrier or

service provider. Transmissions to and from radio 272 are conducted under control of OS

264. In other words, communications received by radio 272 may be disseminated to

application programs 266 via OS 264, and vice versa.

[0031] Radio 272 allows system 200 to communicate with other computing devices, such

as over a network. Radio 272 is one example of communication media. Communication

media may typically be embodied by computer readable instructions, data structures,

program modules, or other data in a modulated data signal, such as a carrier wave or other

transport mechanism, and includes any information delivery media. The term "modulated

data signal" means a signal that has one or more of its characteristics set or changed in

such a manner as to encode information in the signal. By way of example, and not

limitation, communication media includes wired media such as a wired network or direct-

wired connection, and wireless media such as acoustic, RF, infrared and other wireless



media. The term computer readable media as used herein includes both storage media and

communication media.

[0032] This embodiment of system 200 is shown with two types of notification output

devices; LED 120 that can be used to provide visual notifications and an audio interface

274 that can be used with speaker 130 to provide audio notifications. These devices may

be directly coupled to power supply 270 so that when activated, they remain on for a

duration dictated by the notification mechanism even though processor 260 and other

components might shut down for conserving battery power. LED 120 may be

programmed to remain on indefinitely until the user takes action to indicate the powered-

on status of the device. Audio interface 274 is used to provide audible signals to and

receive audible signals from the user. For example, in addition to being coupled to

speaker 130, audio interface 274 may also be coupled to a microphone to receive audible

input, such as to facilitate a telephone conversation. In accordance with embodiments of

the present invention, the microphone may also serve as an audio sensor to facilitate

control of notifications, as will be described below.

[0033] System 200 may further include video interface 276 that enables an operation of

on-board camera 135 to record still images, video stream, and the like.

[0034] A mobile computing device implementing system 200 may have additional

features or functionality. For example, the device may also include additional data storage

devices (removable and/or non-removable) such as, magnetic disks, optical disks, or tape.

Such additional storage is illustrated in FIG. 2 by storage 268. Computer storage media

may include volatile and nonvolatile, removable and non-removable media implemented

in any method or technology for storage of information, such as computer readable

instructions, data structures, program modules, or other data.

[0035] Data/information generated or captured by the device 100 and stored via the

system 200 may be stored locally on the device 100, as described above, or the data may

be stored on any number of storage media that may be accessed by the device via the radio

272 or via a wired connection between the device 100 and a separate computing device

330 associated with the device 100, for example, a server computer in a distributed

computing network 320 such as the Internet. As should be appreciated such

data/information may be accessed via the device 100 via the radio 272 or via a distributed

computing network 320. Similarly, such data/information may be readily transferred

between computing devices for storage and use according to well-known data/information



transfer and storage means, including electronic mail and collaborative data/information

sharing systems.

[0036] FIG. 3 is a simplified block diagram of a computing architecture for utilizing a

touch-anywhere-to-speak (TATS) module 265 to initiate listening of a speech recognition

module 330 on a mobile computing device 100. According to an embodiment, after an

indication of a touch on a screen 105 of a mobile computing device 100 is received by the

TATS module 265, a speech recognition process, by which received audible input is

recognized, may be accomplished via speech recognition architecture as illustrated in FIG.

4. As should be appreciated, the speech recognition architecture 330 illustrated in FIG. 4

may be integrated with the TATS module 265, or the speech recognition architecture

illustrated in FIG. 4 may be called by the TATS module 265 for obtaining recognition of

audible input.

[0037] According to one embodiment, once given audible input is recognized as a text

string, for example, "Pizza New York City" and identified as associated with a given task,

for example, web search, an action module 340 may be activated to pass the recognized

text string to a local information source 310 or via a distributed computing network 320 to

a remote source 350 for retrieval of information applicable to the text string. For example,

if the audible input, "Bob" is recognized by the recognition module 330 as a contact in the

user's address book or contacts list, then the action module 340 may pass the identified

text string to all information sources contained at the local source 3 10 and/or a remote

source 350 via a distributed computing network 320 for obtaining available information

associated with the selected text string. According to an embodiment, the action module

340 may provide options to a user to perform a mobile task relating to the recognized

contact. Referring again to the example above where a user speaks "Bob" and the input is

recognized as a contact in the user's address book, the action module 340 may provide

options to the user to perform an action, for example, to place a call, or send an email or

an instant message to the recognized contact, Bob.

[0038] Information matching the text string from each available source may be returned to

the TATS module 265 for provision to a user for subsequent use in a desired software

application or mobile task. For example, if the audible input "Bob" was found to match

two possible matches, "Bob Smith" and "Bob Davis," then both matching entries may be

presented to the user in a user interface displayed on his/her mobile computing device 100

to allow the user to select his/her intended entry. Once the user selects his/her intended

entry, then the selected text string may be passed to one or more mobile or software



applications as described in more detail below. As should be appreciated, the speech

recognition module 330 may be programmed for recognizing many data types, for

example, commands, addresses, geographic locations, book titles, movie titles, etc. If

options are presented to a user that do not match the user's intended entry, the user may

press and hold the screen 105 of the mobile computing device 100 to provide audible input

again, or he/she may press outside the area of the displayed matches to avoid having to

return to a previous input screen to press and speak.

[0039] FIG. 4 is a logical flow diagram illustrating a method for providing a touch-

anywhere-to-speak (TATS) module 265 for engaging the listening mechanism in speech

recognition interaction on a mobile computing device 100. Having described an

exemplary operating environment and aspects of embodiments of the present invention

above with respect to FIGS. 1-3, it is advantageous to describe an example operation of an

embodiment of the present invention. Referring then to FIG. 4, the method 400 begins at

start operation 405 and proceeds to operation 410 where the TATS module 265 is selected

and opened by a user. A user may open the TATS module 265 via known input methods,

for example, touching on an icon or text string representing the TATS module 265 on the

screen 105 of a mobile computing device 100.

[0040] After the TATS module 265 is opened, the method proceeds to operation 415

where the TATS module receives an indication of a touch anywhere on the touch screen

105 of a mobile computing device 100. As should be appreciated, a touch may be a touch

of a user's finger or by means of a device, such as a stylus. According to embodiments of

the invention, the received touch is the method by which the listening mode is enabled in

speech recognition interaction. That is, embodiments of the present invention enable a

user to touch anywhere on the touch sensitive screen 105 of the device 100 to indicate to

the speech recognition module to begin listening for audible input. Embodiments of the

present invention allow for a user to touch anywhere on the screen 105 of the device 100

to engage the listening mechanism, as opposed to push-to-talk interaction via an alternate

input method such as a hardwired side input element 125, which may be a rotary switch, a

button, or any other type of manual input element, hardware input buttons 115, soft keys,

defined boundaries of a button on a touch screen interface 105, or other known input

elements.

[0041] According to an embodiment, a touch may be a component of a press-and-hold

interaction model, where a user touches the screen 105 to activate listening, keeps his/her

finger (or other mechanism utilized for the touch screen interface) on the screen while



he/she is providing audible input, and then releases his/her finger or other touch

mechanism to deactivate listening. According to another embodiment, a touch may be a

press-and-release interaction model, which like in the previous model, a user touches the

screen 105 to activate listening; however, upon releasing his/her finger or other touch

mechanism, the speech recognition application 330 remains in listening mode. The

listening mechanism may be deactivated via an indication of a subsequent touch, if silence

is determined for a given amount of time, or via another method by which an indication of

end of speech is detectable by a given application.

[0042] After an indication of a touch is received by the TATS module 265, at operation

420, feedback may be given to acknowledge the receipt of the touch. According to an

embodiment and as illustrated in FIG. 5, in association with FIG. 4, the feedback 505 may

be visual feedback (e.g., animated display on screen 105), audible feedback (e.g., played

audible tone through speaker 130), tactile feedback (e.g., vibration), or a combination of

the three. According to an embodiment, the visual feedback 505 may indicate where on

the screen 105 the user has touched. For example, as illustrated in FIG. 5, an image 505

may be displayed on the screen 105 to alert the user that an indication of a touch has been

received in the location where the image is displayed. The feedback may alert the user

that the TATS module 265 has received a touch input, and accordingly, the listening

mechanism has been activated as shown at operation 425 as illustrated in FIG 4.

According to one embodiment, the TATS module 265 may send feedback acknowledging

the receipt of a touch to the user (operation 420) and activate the listening mechanism

(operation 425) simultaneously. According to another embodiment, operation 420 may

occur before operation 425. According to another embodiment, operation 425 may occur

before operation 420.

[0043] Once the listening mechanism is activated, the speech recognition module 330 is

ready to receive audible input from the user. At operation 430, the user may speak, and

his/her spoken utterance may be received by the listening mechanism. As should be

appreciated by those skilled in the art, speech recognition is a known technology that will

not be discussed at length herein.

[0044] At operation 43 1, while the spoken utterance is being received 430, visual

feedback of a measured sound level of the spoken utterance may be displayed on the

screen. Referring to FIG. 6 in association with FIG. 4, the feedback may be a volume

meter 605. According to an embodiment, the volume meter may be rendered as a series of

concentric rings emanating out from a touched position as more volume is detected.



According to another embodiment, the concentric rings may change color or shading as

volume increases. As illustrated in FIG. 6, an example volume meter 605 is displayed on

the screen 105 of a mobile computing device 100 reflecting the volume at which the user

is speaking. In this example, the volume at which the user is speaking is shown as being

detected at a volume level of three out of a maximum of five levels. If the user speaks

louder, the next outer ring may change color or shading to let the user know that the

volume of his voice has risen. If the user speaks more softly, the number of colored or

shaded rings may decrease to let the user know that the volume of his voice has decreased.

The animated display is a way of providing visual feedback and aiding in self-correction.

[0045] Referring still to FIG. 4, after the user finishes his/her spoken utterance, at

operation 435, an indication to end the listening mode is received. As described

previously, according to one embodiment, a press-and-hold interaction model may be used

where a user touches the screen 105 to activate listening, keeps his/her finger (or other

mechanism utilized for the touch screen interface) on the screen while he/she is providing

audible input, and then releases his/her finger or other touch mechanism to indicate for the

TATS module 265 to deactivate listening. According to another embodiment, a press-and-

release interaction model may be used, where the indication to end listening may be via an

indication of a subsequent touch. According to another embodiment, detected silence for a

given amount of time may be the indication for the listening mechanism to end listening.

As should be appreciated, other methods may be used to indicate that the user is through

speaking and for the application to exit listening mode.

[0046] Once an indication is received to end listening, at operation 440, the listening

mechanism is deactivated, and the speech recognition module 330 no longer receives

audible input until it receives an indication to activate the listening mechanism again. At

operation 445, the TATS module 265 acknowledges that it has received an indication to

deactivate listening and subsequently the listening mechanism has been deactivated.

According to an embodiment, the acknowledgement may be visual feedback, audible

feedback, tactile feedback, or a combination of the three. According to one embodiment,

operations 440 and 445 may occur simultaneously. According to another embodiment,

operation 440 may occur before operation 445. According to another embodiment,

operation 440 may occur after operation 445.

[0047] At operation 450, the received audible input is sent to a speech recognition module,

where it may be translated into digital data, analyzed, and determined what the user has

said. The speech recognition module 330 may be embedded on the mobile computing



device 100 or located remotely and accessed via a wireless connection to a server. Once

the speech is recognized, it may be sent to an action module 340 to perform the recognized

intended function of the user. For example, if it was determined that the user spoke,

"Movie listings; Dallas, Texas." The action module 340 may send the data to a search

engine via a wireless connection to retrieve current movie listing information in the

Dallas, Texas area. At operation 455, the retrieved data may then be sent to the user and

displayed on the screen 105 of the mobile computing device. According to an

embodiment, the retrieved data may require the utilization of other mobile applications.

For example, for searching movie listings, to retrieve the given data, a browser application

may need to be enabled. The method ends at operation 460.

[0048] As briefly described earlier, an embodiment of the present invention includes

utilizing context sensitive information of the visual interface in addition to open-ended

speech commands to help a user complete an array of tasks. FIG. 7 is a logical flow

diagram illustrating a method for providing a touch-anywhere-to-speak (TATS) module

265 for engaging the listening mechanism in speech recognition interaction on a mobile

computing device 100 wherein a context of the screen where a user has touched may be

identified and utilized in conjunction with received audible input.

[0049] According to an embodiment, the TATS module 265 may be operative to utilize

the data associated with a touch to not only engage the listening mechanism of a speech

recognition module 330, but also to engage the listening mechanism within the context of

a location or other contextual data that is being touched. Based on the context of the

screen 105 of the mobile device 100, and/or the location on the screen 105 where a user

touches, the TATS module 265 may determine the context of the user's speech input.

Accordingly, the user is provided more targeted information. For example, if a user is

viewing a map on his mobile computing device 100, and he touches on a specific area of

the map interface and speaks, "coffee", the TATS module 265 may receive the spoken

input, "coffee", as well as the context-aware location on the map interface where the user

touched the touch screen to retrieve information relevant to coffee and the location

specified by the touched area of the map interface. If the user is viewing the same map as

in the previous example and speaks "coffee," but touches on a different spot on the map

interface, the returned results may be different because the contextual location input has

changed. Implementing contextual visual data with spoken data may enable a vast array

of possible applications. For example, speaking an instructional command (e.g., "zoom



in") while touching on a map interface may produce different results than speaking an

utterance intended as a search query.

[0050] Referring then to FIG. 7, the method 700 begins at start operation 705 and

proceeds to operation 710 where the TATS module 265 is selected and opened by a user.

A user may open the TATS module 265 via known input methods, for example, touching

on an icon or text string representing the TATS module 265 on the screen 105 of a mobile

computing device 100.

[0051] After the TATS module 265 is opened, the method proceeds to operation 715

where the TATS module receives an indication of a touch within a contextual area of the

touch screen 105 of a mobile computing device 100. As should be appreciated, a touch

may be a touch of a user's finger or by means of a device, such as a stylus. According to

embodiments of the invention, the received touch is the method by which the listening

mode is enabled in speech recognition interaction. Embodiments of the present invention

enable a user to touch within a contextual area on the touch sensitive screen 105 of the

device 100 to indicate to the speech recognition module to begin listening for audible

input.

[0052] According to an embodiment, the touch may be a component of a press-and-hold

interaction model, where a user touches the screen 105 to activate listening, keeps his/her

finger (or other mechanism utilized for the touch screen interface) on the contextual area

of the screen while he/she is providing audible input, and then releases his/her finger or

other touch mechanism to deactivate listening. According to another embodiment, a touch

may be a press-and-release interaction model, which like in the previous model, a user

touches the contextual area of the screen 105 to activate listening; however, upon releasing

his/her finger or other touch mechanism, the speech recognition application 330 remains in

listening mode. The listening mechanism may be deactivated via an indication of a

subsequent touch, if silence is determined for a given amount of time, or via another

method by which an indication of end of speech is detectable by a given application.

[0053] After an indication of a touch is received by the TATS module 265, at operation

720, feedback may be given to acknowledge the receipt of the touch. According to an

embodiment, the feedback 505 may be visual feedback (e.g., animated display on screen

105), audible feedback (e.g., played audible tone through speaker 130), tactile feedback

(e.g., vibration), or a combination of the three. According to an embodiment, the visual

feedback 505 may indicate where on the screen 105 the user has touched. For example,

referring back to FIG. 5, an image 505 may be displayed on the screen 105 to alert the user



that an indication of a touch has been received in the location where the image is

displayed. The feedback 505 may alert the user that the TATS module 265 has received a

touch input, and accordingly, the listening mechanism has been activated as shown at

operation 725 as illustrated in FIG 7. According to one embodiment, the TATS module

265 may send feedback acknowledging the receipt of a touch to the user (operation 720)

and activate the listening mechanism (operation 725) simultaneously. According to

another embodiment, operation 720 may occur before operation 725. According to

another embodiment, operation 725 may occur before operation 720.

[0054] Once the listening mechanism is activated, the speech recognition module 330 is

ready to receive audible input from the user. At operation 730, the user may speak, and

his/her spoken utterance may be received by the listening mechanism. As should be

appreciated by those skilled in the art, speech recognition is a known technology that will

not be discussed at length herein.

[0055] At operation 73 1, while the spoken utterance is being received 730, as described

previously with reference to operation 43 1 in FIG. 4, visual feedback 605 of a measured

sound level of the spoken utterance may be displayed on the screen 105 rendered as

centered around an area on the touch screen 105 at which the touch is received.

[0056] Continuing on to operation 732, the TATS module 265 may identify the contextual

data of the touch and determine an identification of the touch in association with the

identified contextual data. At operation 733, the identification of the touch may be passed

to the TATS module 265. For example, if a user is viewing a map of a city, he/she may

touch a specific area of the map and speak an utterance. The specific area of the map

displayed on the screen interface where the user touched may be read and identified as a

specific latitude and longitude within which to utilize in conjunction with received spoken

data to perform a recognized intended function by the user.

[0057] At operation 735, an indication to end the listening mode is received. Accordingly,

at operation 740, the listening mechanism is deactivated and at operation 745, an

acknowledgement is given that the listening mechanism has been deactivated.

[0058] At operation 750, the received audible input is sent to a speech recognition module,

where it may be translated into digital data, analyzed in conjunction with the identified

contextual data of the touch, and determined what the user has said. The speech

recognition module 330 may be embedded on the mobile computing device 100 or located

remotely and accessed via a wireless connection to a server. Once the speech is

recognized, it may be sent to an action module 340 to perform the recognized intended



function of the user. According to an embodiment, the identification and utilization of the

contextual data of the touch may occur at various stages in the process, and not necessarily

at operation 750.

[0059] At operation 755, the retrieved data may then be sent to the user and displayed on

the screen 105 of the mobile computing device. According to an embodiment, the

retrieved data may require the utilization of other mobile applications. The method ends at

operation 760.

[0060] According to an embodiment, a press-and-hold interaction may enable certain

speech recognition functions; while alternately, a press-and-release interaction may enable

other functionalities. For example, if a user touches his/her finger on the screen 105 of his

mobile device 100 and then moves his/her finger off of the screen 105, the TATS module

265 may enable the listening mechanism for speech recognition interaction. However, if

he touches his/her finger on the screen 105 of his mobile device and leaves his/her finger

on the screen 105, the TATS module 265 may enable the listening mechanism for speech

recognition interaction within the context of the touch. According to this example, a

press-and-hold action makes the distinction for the TATS module 265 to apply the context

of the visual interface in addition to the audible input. It should be appreciated that other

methods may exist for distinguishing between intended interaction applications.

[0061] Although the invention has been described in connection with various

embodiments, those of ordinary skill in the art will understand that many modifications

may be made thereto within the scope of the claims that follow.



CLAIMS

1. A method for providing input functionality for a speech recognition interaction

module, comprising:

receiving an indication of a touch anywhere on a touch screen interface of a mobile

computing device; 415

upon reception of an indication of a touch anywhere on the touch screen interface,

activating a listening mechanism of a speech recognition module; 425 and

displaying dynamic visual feedback of a measured sound level of a spoken

utterance received by the speech recognition module, wherein the displayed visual

feedback is rendered as centered around an area on the touch screen at which a touch is

received. 431

2. The method of claim 1, further comprising

generating an acknowledgment in response to receiving an indication of a touch

anywhere on the touch screen interface of the mobile computing device. 420

3. The method of claim 1, wherein receiving an indication of a touch anywhere on a

touch screen interface of a mobile computing device includes receiving an indication of a

touch and hold anywhere on a touch screen interface of a mobile computing device. 415

4. The method of claim 1, wherein activating the listening mechanism of a speech

recognition module comprises:

determining if the touch screen interface has received a touch; 415 and

activating the listening mechanism. 425

5. The method of claim 2, wherein acknowledging reception of the indication of a

touch anywhere on the touch screen interface is in the form of visual feedback. 420

6. The method of claim 2, wherein acknowledging reception of the indication of a

touch anywhere on the touch screen interface is in the form of audible feedback. 420

7. The method of claim 2, wherein acknowledging reception of the indication of a

touch anywhere on the touch screen interface is in the form of tactile feedback. 420

8. The method of claim 2, wherein acknowledging reception of the indication of a

touch anywhere on the touch screen interface is in the form of a combination of audible,

visual, and /or tactile feedback. 420

9. A method for providing input functionality for a speech recognition interaction

module, comprising:

receiving an indication of a touch within a contextual area on a touch screen

interface of a mobile computing device; 715 and



upon reception of the indication of the touch within a contextual area on the touch

screen interface:

identifying the contextual data of the touch and determining an

identification of the touch in association with the identified contextual data; 732

passing the identification of the touch to one or more software applications;

733

activating a listening mechanism of a speech recognition module; 725

receiving a spoken utterance; 730

utilizing the identification of the touch in association with the identified

contextual data 750, and causing a performance of a functionality of the one or

more software applications based on the identified contextual data; and

displaying dynamic visual feedback of a measured sound level of a spoken

utterance received by the speech recognition module, wherein the displayed visual

feedback is rendered as centered around an area on the touch screen at which a

touch within a contextual area is received. 73 1

10. The method of claim 9, further comprising generating an acknowledgment in

response to receiving an indication of a touch within a contextual area on the touch screen

interface of the mobile computing device. 720

11. The method of claim 10, wherein acknowledging reception of indication of a touch

within a contextual area on the touch screen interface may be in the form of audible

feedback, visual feedback, tactile feedback, or any combination of the three. 720

12. The method of claim 9 wherein the step of receiving an indication of a touch

within a contextual area on a touch screen interface of a mobile computing device includes

receiving an indication of a touch and hold reception within a contextual area on the touch

screen interface on a touch screen interface of a mobile computing device. 715

13. A computer readable medium containing computer executable instructions which

when executed by a computer perform a method for providing input functionality for a

speech recognition interaction module, comprising:

receiving an indication of a touch anywhere on a touch screen interface 105 of a

mobile computing device 100;

activating a listening mechanism of a speech recognition module 330;

generating an acknowledgment in response to receiving an indication of a touch

anywhere on the touch screen interface of the mobile computing device; and



displaying dynamic visual feedback 605 of a measured sound level of a spoken

utterance received by the speech recognition module, wherein the displayed visual

feedback is rendered as centered around an area on the touch screen at which a touch

within a contextual area is received.

14. The computer readable medium of claim 13, wherein receiving an indication of a

touch anywhere on a touch screen interface 105 of a mobile computing device 100

includes receiving an indication of a touch within a contextual area on the touch screen

interface.

15. The computer readable medium of claim 14, wherein receiving an indication of a

touch within a contextual area on the touch screen interface 105 includes:

receiving a touch on a portion of the touch screen interface where a given

information is displayed by a software application operated via the mobile computing

device 100;

identifying a contextual data associated with the contextual area on the touch

screen interface;

receiving a spoken utterance via the activated listening mechanism of the speech

recognition module 330 related to the identified contextual data;

passing an instruction representing the received spoken utterance to one or more

software applications 266 operative to perform a function related to the identified

contextual data; and

causing the software application 266 operative to perform a function related to the

identified contextual data and to display a result of the performed function on the touch

screen interface 105.
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