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DETECTION OF USER ACTIVITIES BY A PORTABLE DEVICE

CROSS-REFERENCE TO RELATED APPLICATION

This application claims priority from U.S. Provisional Application No. 6 1/546,799,

entitled GAME WITH GESTURE RECOGNITION AND CONTEXT AWARENESS,

which was filed on October 13, 20 11, and is incorporated herein by reference.

TECHNICAL FIELD

Aspects of the disclosure relate generally to portable devices, and more

particularly, to portable devices that identify user activities based upon device motion and

contextual information collected by device sensors.

BACKGROUND

Portable devices, such as mobile phones and tablet computers, are typically utilized

to execute a wide variety of different applications. With the integration of inertia! sensors,

such as accelerometers and gyroscopes, into portable devices, functionality is provided for

detected device movements. Accordingly, there is an opportunity for improved portable

devices and associated applications that make use of inertial sensors. Additionally, there

is an opportunity for portable device applications that identify and process user activities

based at least in part upon detected motion and/or orientation in combination with

contextual information associated with a portable device environment.

BRIEF DESCRIPTION OF THE FIGURES

Reference will now be made to the accompanying drawings, which are not

necessarily drawn to scale, and wherein:

FIG. 1 is a block diagram of an example system or architecture that may be utilized

in conjunction with a portable consumer device and/or associated application, according to

an example embodiment of the disclosure.



FIG. 2 is a chart of example sensing capabilities of a portable consumer device in

conjunction with one or more portable device applications.

FIG. 3 is a flow diagram of an example method for executing a portable device

application.

FIG. 4 is a flow diagram of an example method for evaluating user activities in

association with a portable consumer device.

FIG. 5 is a flow diagram of an example method for identifying or determining a

gesture made by a user in association with a portable consumer device.

FIG. 6 is a graph illustrating example achievements that can be obtained by a user

over time in conjunction with a portable device application.

FIGS. 7-30 are illustrations of example scenarios or mini-games that may be

executed by a portable device application.

DETAILED DESCRI PTION

Embodiments of the disclosure may provide portable consumer devices and

associated applications configured to collect measurements data associated with at least

one of movement of the portable consumer device or orientation of the portable consumer

device, as well as data associated with an external environment of the portable consumer

device. The collected data may be evaluated in order to determine motion of the portable

consumer device over time and a wide variety contextual information associated with the

portable consumer device, such as audio information, ambient light information, and/or

location information. A user activity may be determined based upon the determined

motion and the determined contextual information. As desired, the user activity may be

evaluated in association with a suitable application scenario, such as a gaming application

scenario.

For purposes of this disclosure, the term "portable consumer device" may refer to

any suitable device that may be easily carried or conveyed by hand, and utilized to execute

one or more applications that evaluate user gestures and/or contextual information



associated with user gestures. Examples of suitable "portable consumer devices" include,

but are not limited to, mobile devices (e.g., mobile phones, personal digital assistants,

etc.), tablet computers, watches, bracelets, and/or combinations thereof (e.g., a

combination of a wearable device and a mobile phone or tablet).

Certain embodiments will now be described more fully hereinafter with reference

to the accompanying drawings, in which various embodiments and/or aspects are shown.

However, various aspects may be embodied in many different forms and should not be

construed as limited to the embodiments set forth herein; rather, these embodiments are

provided so that this disclosure wil l be thorough and complete, and will fully convey the

scope of the disclosure to those skilled in the art. Like numbers refer to like elements

throughout.

FIG. 1 illustrates a block diagram of an example system 00 that may be utilized in

conjunction with a portable device and/or an associated portable device application. n

certain embodiments, the system 100 may include a portable consumer device 105

configured to execute any number of suitable applications, such as a gaming application.

In yet other embodiments, one or more suitable computer-readable media may be

provided, and the computer-readable media may be configured to store information

associated with a portable device application. These computer-readable media may

include computer-executable instructions that are executed by one or more processing

devices in order to execute or implement a portable device application. As used herein,

the term "computer-readable medium" describes any form of suitable memory or memory

device for retaining information in any form, including various kinds of tangible storage

devices (e.g., magnetic, optical, static, etc.). Indeed, various embodiments of the

disclosure may be implemented in a wide variety of suitable forms.

As desired, the system 1 0 may include one or more computing devices associated

with suitable hardware and/or software. These computing devices may include any

number of processors for processing data and executing computer-executable instructions,

as well as other internal and peripheral components that are well-known in the art.

Further, these computing devices may include or be in communication with any number of

suitable memory devices operable to store data and/or computer-executable instructions,



such as computer-executable instructions associated with a gaming application or other

application. By executing computer-executable instructions, a special-purpose computer

or particular machine for determining and evaluating user activities based upon motion

and contextual information may be formed.

With reference to FIG. 1, the system 100 may include one or more portable

consumer devices 05A, 105B (individually referred to as a portable consumer device

05). Example portable consumer devices include, but are not limited to, a mobile device

1 5A and a tablet computer 105B. As desired, the system 100 may additionally include

any number of game servers 110 and/or application servers 115. A portable consumer

device 105 may be configured to execute one or more applications tha evaluate user

activities. Although a gaming application is described herein, other types of applications

may be utilized as desired. In certain embodiments, one or more game servers 1 may be

configured to provide scenario and/or other game information to a portable consumer

device 105. Additionally, in certain embodiments, one or more application servers 1 5

(which may be combined with the game servers 10 as desired) may be configured to

provide (e.g., download, provide via an over-lhe-air provisioning technique, etc.) the

gaming application (and/or other suitable applications) to a portable consumer device 105.

As desired, any number of suitable networks, such as the illustrated networks 120, may

facilitate communication between various portable consumer devices 105A, 105B and/or

between the portable consumer devices 105A, I05B and other components of the system

100, such as a game server 110 or an application server 11 . Each of these components is

discussed in further detail.

An example portable consumer device 105 may include any number of processors

130, memory devices 35, (generally referred to as memory 135), sensors 140,

communication interfaces 145, and/or input/output ("I/O") interfaces 150. The processors

130 may include any number of suitable processing devices, such as a central processing

unit ("CPU"), a digital signal processor ("DSP"), a reduced instruction set computer

("RISC"), a complex instruction set computer ("CISC"), a microprocessor, a

microcontroller, a mobi le processor, a field programmable gate array ("FPGA"). or any

combination thereof. As desired, a chipset (not shown) may be provided for controlling

communications between the processors 130 and one or more of the other components of



the ponable consumer device 05. The portable consumer device 105 may also include

one or more processors as part of one or more application-specific integrated circuits

("ASICs") or application-specific standard products ("ASSPs") for handling specific data

processing functions or tasks.

The memory 135 may include any number of suitable memory devices, such as

caches, read-only memory devices, random access memory ("RAM"), flash memory

devices, electrically erasable programmable read-only memory ("EEPROM"), non-volatile

RAM ("NVRAM"), universal serial bus ("USB") removable memory, magnetic storage

devices, removable storage devices (e.g., memory cards, etc.), and/or non-removable

storage devices. In certain embodiments, the portable consumer device 05 may include

one or more chips that include both processing and memory components. As desired, the

memory 135 may include internal memory devices and/or external memory devices in

communication with the portable consumer device 105. The memory 135 may store data,

executable instructions, and/or various program modules utilized by the processors 130.

Examples of data that may be stored by the memory 35 include data files 155 and/or any

number of suitable program modules and or applications that may be executed by the

processors 30, such as an operating system ("OS") 160 and/or a gaming application 165.

In certain embodiments, the portable consumer device 105 may additional ly

include a sensor processing component and/or associated sensor hub application(s)

(referred lo as sensor hub 66). As desired, the gaming application 165 may invoke and/or

utilize the sensor hub 166 to process collected sensor data (e.g., contextual information,

movement data, etc.). Additionally, in certain embodiments, the sensor hub 166 may

process collected sensor data while the gaming application 165 is operating in a

background mode and/or while the processors 130 are operating in a sleep mode, and the

sensor hub 166 may initiate the gaining application 1 5 based at least in part upon the

processing.

The data files 155 may include any suitable data that facilitates the operation of the

portable consumer device 105, the receipt of the gaming application 65 and/or sensor hub

processing modules, and/or the execution of any of the applications. For example, the

stored data files 155 may include, but are not limited to, user profile information,



measurements data collected from the one or more sensors 40, data associated with

desired user activities, data associated with identified user activities, data associated with

the execution of one or more gaming scenarios or mini-games, data associated with the

results of one. or more gaming scenarios, data associated with user achievements, and/or

data received from one or more other components of the system 1 0. The OS 1 may be

a suitable module or application that facilitates the general operation of the portable

consumer device 105, as well as the execution of other program modules, such as the

gaming application 165.

The gaming application 1 5 may include any number of suitable software modules

and/or applications that facilitate the output of directions associated with desired user

activities, the identification and/or determination of user activities, and/or the evaluation of

user activities. As set forth above, the gaming application 165 may be obtained from a

wide variety of suitable sources, such as an application server 1 5 or portable memory

device, via any number of suitable techniques, such as a download technique or an over-

the-air provisioning technique. In certain embodiments, the gaming application 165 may

be configured for execution "on the go" as the portable consumer device 05 is carried by

a user. For example, the gaming application 165 may be configured for use in a wide

variety of operating environments associated with the portable consumer device 105,

including but not limited to, various locations and/or during transit.

In operation, the gaming application 1 5 may output in formation associated with

any number of scenarios and/or mini-games. For example, as explained in greater detail

below with reference to FIGS. 7-30, the gaming application 165 may output information

associated with spy or secret agent scenarios. Other types of scenarios may also be

utilized as desired. A wide variety of suitable audio and/or display (e.g., text, images,

video, etc.) outputs ay be generated in association with a scenario. Additionally, in

conjunction with the output information, the gaming application 165 may direct the user to

utilize the portable consumer device 105 to complete a wide variety of different tasks

and/or desired activities. A wide variety of different measurements data and, as desired,

contextual data, may then be received from the sensors 140 and evaluated in order to

identify or determine a user activity that has been performed utilizing the portable

consumer device 105. The determined user activity may then be compared to a desired



activity, and the output of a scenario or mini-game may be controlled and/or updated

based at least in part upon the comparison.

As desired, the gaming application 1 5 may request the user to complete any

number o f different activities. For example, the user may be requested to utilize the

portable consumer device 105 to make a desired gesture associated with a scenario.

Inertia! sensor measurements data, such as data collected fro accelerometers and/or

gyroscopes, may then be evaluated in order to determine whether the desired gesture has

been made. As another example, the user may be requested to collect desired audio input

utilizing the portable consumer device 105. Additionally, in certain embodiments, a wide

variety of contextual information may be associated with a desired user activity. For

example, a user may be requested to make a desired gesture in a relatively low light (e.g.,

dark) environment, in a loud (e.g., relatively high noise) or quiet (e.g., relatively low-

noise) environment, or in a relatively cold or warm environment. As another example, a

user may be requested to make a desired gesture at a particular location or type o f location

(e.g., in a drug store, at home, etc.).

A wide variety o f suitable sensors 140 associated with the portable consumer

device 105, such as a GPS 170, any number of accelerometers 172, any number of

gyroscopes 174, a light sensor 176, a volume sensor (nol shown), a temperature sensor

(not shown), a proximity sensor (not shown), and/or any number o f I/O device sensors

connected via the I/O interfaces 150 (e.g., a microphone, a camera, etc.), may be utilized

to collect movement information (e.g., motion, orientation, etc.) associated with the

portable consumer device 105 and/or contextual information associated with an external

environment o f the portable consumer device 105. Additionally, in certain embodiments,

contextual information may be collected via any number of communication interfaces 145.

For example, a user may be instructed to perform an activity while the portable consumer

device 105 is in communication with another device. As desired, the I/O interfaces 150

may also facilitate communication with any number of other suitable I/O devices, such as

any number o f suitable input elements (e.g., keypads, touch screen displays, etc.), one or

more speakers, and/or one or more suitable display devices (e.g., a liquid crystal display, a

light-emitting diode display, an organic light-emitting diode display, a touch screen

display, etc.).



A wide variety of different types of contextual information may be collected and/or

evaluated as desired in various embodiments. FIG. 2 is a chart 200 of example sensing

capabilities of the portable consumer device 05. The sensing capabilities illustrated in

FIG. 2 may be utilized to identify a wide variety of user activities and/or actions. With

reference to FIG. 2, the sensors 140 may facilitate the collection of data that may be

evaluated to sense physical activity, light, audio, gestures, compass and/or gyroscope data,

GPS or location data, and/or various network communications. Examples of physical

activities that may be sensed include, but are not limited to, a user standing still, a user

strolling, a user walking, a user running, and/or a user cycling. A wide variety of

measurements data, such as location (and/or changes in location over time) and inertial

sensor data (e.g., accelerometers 172, gyroscopes 174, etc.) may be evaluated in order to

determine or identify different physical activities. Additionally, a wide variety of suitable

algorithms may be utilized to detect and/or differentiate between various physical

activities.

The light sensor 76 may be any suitable component or device configured to detect

and/or measure ambient light levels or light intensities associated with a portable

consumer device environment. In certain embodiments, the light sensor 176 may be

incorporated into a suitable camera component of the portable consumer device 105. For

example, a charge-coupled device ("CCD"), complementary metal oxide semiconductor

("CMOS") sensor, or other suitable camera device may facilitate the detection and/or

measurement of light levels. As desired, measured light levels may be compared to any

number of suitable threshold values to identify a wide variety of lighting environments,

such as relalively low light (or dark) environments, normal light environments, and/or

relatively high light (or bright) environments. Any number of thresholds and/or associated

environments associated with varying light levels may be utilized as desired in various

embodiments. Additionally, in certain embodiments, a light sensor may be configured to

identify various types of light, such as fluorescent light, sunlight, infrared light, and/or

different colors of light.

The microphones may include microphones of any known type including, but not

limited to, condenser microphones, dynamic microphones, capacitance diaphragm

microphones, piezoelectric microphones, optical pickup microphones, and/or various



combinations thereof. In operation, a microphone may collect sound waves and/or

pressure waves, and provide collected audio data (e.g., voice data, etc.) to the processors

130 for evaluation. The collected audio inputs may be processed and/or compared to any

number o f threshold values to identify a wide variety of audio environments, such as

relatively low-volume (or quiet) environments and/or relatively high-volume (or loud

environments). Additionally, collected audio inputs may be processed to identify a wide

variety of different types o f sound, such as human speech, crowd chatter, noise associated

with motion of the portable consumer device 105, music, and/or mechanical sounds. As

desired, a wide variety of suitable algorithms, such as speech recognition algorithms, may

be utilized to distinguish between various types ofsound.

The accelerometers 172 may include any number of suitable devices, such as 3D

accelerometers, configured to measure proper acceleration associated with the portable

consumer device 105. The gyroscopes 174 may include any number o f suitable devices,

such as electronic and/or microeleclromechanical ("M EMS") gyroscopes, configured to

measure and/or determine orientation o f the portable consumer device 05. Measurements

data collected from the accelerometers 172 and gyroscopes 1.74 may be utilized to identify

a device orientation and/or a wide variety o f movements associated with the portable

consumer device 105. Additionally, the measurements data may be evaluated utilizing

any number o f suitable algorithms and/or techniques to identi fy one or more gestures

performed by a user utilizing the portable consumer device 05. A wide variety of

different types o f movements and/or gestures may be identified or determined, for

example, up and down motion, left and right motion, diagonal motion, movement along

any number of axes, various shapes (e.g., circles, etc.), letters and/or any suitable

combinations thereof may be detected based upon data collected by the inertial sensors. A

wide variety of suitable algorithms and/or techniques may be utilized to evaluate inertial

sensors measurements and/or data in order to identify various types o f gestures.

The GPS 170 may be any suitable device or component configured to determine

location of the portable consumer device 5 based upon interaction with a network of

GPS satellites. The GPS 1 0 may identify location information (e.g., coordinates) and/or

information associated with changes in location. As desired, other suitable location

components and/or location identification techniques may be utilized, such as the



miiltilaieration of radio signals between radio towers and/or Global Systems for Mobile

Communications ("GSM") tracking.

As a result of GPS in formation, a wide variety of location-based determinations

may be made. For example, a determination may be made as to whether (he portable

consumer device 105 is taken into a desired area or type of area (e.g., type of store, etc.).

Additionally, changes in location may be evaluated duri g a determination of a physical

activity.

Finally, one or more suitable communication interfaces 45 may facilitate

connection of the portable consumer device 105 to a wide variety of different types of

networks 120, such as the Internet, a Bluetooth-enabled network, a Wi-Fi enabled

network, and/or a cellular network. As desired, other types of communication devices

may be incorporated into the portable consumer device 105, such as infrared

communication devices. As a result of the various communication techniques, the

portable consumer device 105 may communicate with a wide variety of other devices

(e.g., servers, other portable consumer devices 105, devices tha output information, etc.),

and determinations may be made based upon identi fied connectivity (e.g., whether the

device is in communication with a particular device, etc.) and/or received data.

The sensing capabilities illustrated in FIG. 2 are provided by way of example only.

As desired, a wide variety of other sensing capabilities may be incorporated into portable

consumer devices 105 and utilized in association with gaming applications.

With continued reference to FIG. 1, in certain embodiments, the contextual

information may be utilized by the gaming application 165 (e.g., utilizing the sensor hub

1 6) or by the sensor hub 1 6 to facilitate the segmentation of gesture recognition. In this

regard, butlon-less segmentation of gestures may be performed by the portable consumer

device 105 . For example, contextual information associated with the start of gesture

recognition (e.g., reaching a certain location, the identification of a low light environment

utilizing light detectors, the identification of a "quiet" or "noisy" environment utilizing a

volume or audio detector, the identification of a spoken command utilizing suitable voice

recognition, the identification of communication with another device or system, etc.) may



be identified, and gesture recognition may be initiated and/or the start of a gesture may be

identified based at least in part upon the contextual information. In other embodiments,

gesture recognition may be initiated and/or the start of a gesture may be identified based

upon an output direction. For example, the user may be directed to use the portable

consumer device 105 to "draw a circle" or to "draw a circle within 15 seconds," and the

portable consumer device 105 may initiate gesture recognition following the output

direction. In yet other embodiments, the identi fication of a gesture may trigger the

collection and evaluation of contextual information. For example, a user may be

instructed to "draw a circle in a loud environment." Once a circle gesture is recognized,

contextual audio information may be collected and evaluated in order to determine

whether the user is in a loud environment.

Indeed, a wide variety of gestures may be context dependent and/or tailored to a

specific action, context, or situation. As one example, a user may be requested to draw a

circle in a loud environment. As another example, a user may be requested to perform a

particular movement or gesture while moving (e.g., running, cycling, walking, etc.).

Additionally, a wide variety of suitable algorithms may be utilized to identify various

types of gestures. For example, the portable consumer device 105 may differentiate

between a shake of the device 1 5 and a flick of the device 105. Similarly, a wide variety

of suitable algorithms may be utilized to identi fy various types of movement, such as

walking, running, cycl ing, and/or standing still.

As desired in various embodiments, a gesture score or rating may also be

determined by the gaming application 165. For example, a comparison may be made

between a gesture made by the user and stored information associated with a desired

gesture, and a correlation between the user gesture and the desired gesture may be

determined or calculated. In this regard,. he gesture may be scored or rated relative to the

desired gesture. The scores or ratings may then be utilized to encourage a user to improve

the gestures and/or to determine whether a scenario has been satisfactorily completed.

Additionally, in certain embodiments, a gesture or action made by a user may be

compared to gestures and/or actions made by other users, and the user gesture or action

may be ranked and/or scored relative to the other gestures and/or actions. For example,



information associated with a user gesture or action may be communicated to a game

server 10 to facilitate the ranking.

The sensor hub 166, which may be optional in various embodiments, may include

any number of suitable hardware components and/or suitable software modules or

applications that facilitate the identification of coniextual information and/or user

activities on behalf of the gaming application 165. For example, once an instruction

associated with a desired activity has been output by the gaming application 165, the

collection of coniextual information and/or the evaluation of gestures and/or other

movements may be performed by the sensor hub 166. Information associated with the

evaluation may then be provided to the gaming application 165.

Additionally, in certain embodiments, the gaming application 165 may be woken

up and/or initialed based upon a determination by the sensor hub 166 that desired

contextual information has been received and/or that a desired activity has been performed

by the user. Similarly, if the sensor hub 166 is implemented as a separate hardware

component, use of the sensor hub 166 may allow the portable consumer device

processors) 130 to be placed in a sleep mode pending sensor hub evaluation of sensor

data. In this regard, device power and/or battery life may be enhanced. Additionally, a

wide variety of scenarios and/or mini-games may be implemented that are not limited in

time. As one example, a user may be directed to make a gesture in a low light

environment. Following output of the direction (and/or after a desired period of time), the

gaming application 165 may be closed or converted to a background application and/or the

processors 130 may be placed in a sleep mode. The sensor hub 166 may then evaluate

contextual information associated with ambient light levels. Once a low light environment

has been identified, the sensor hub 6 may "wake up" the gaming application 65 and/or

the processors 130. In other embodiments, the sensor hub 166 may additionally evaluate

measurements data received from inerlial sensors to determine whether the desired gesture

has been performed, and the gaming application 165 may be woken up if it is determined

that the desired gesture has been performed.

As shown in FIG. 1, the sensor hub 166 may include any number of suitable

interfaces and or processing modules that facilitate the receipt of various types of input



information (e.g., measurements data, etc.) and/or the evaluation of the various inputs to

determine movement, contextual information, and/or user activities. For example, an

audio interface 180 may facilitate receipt of audio data, and an audio processing module

182 may evaluate the audio data to determine amplitude levels, compare amplitude levels,

and/or identify various types o f sounds. A motion interface 1 4 may facilitate receipt of

inertial sensor measurements data, and a motion processing module 1 6 may evaluate the

measurements data to identify a wide variety of motion, orientations, physical activities,

and/or gestures. A light interface 8 may facilitate receipt of ambient light data, and a

light processing module 190 may evaluate the light data to determine ambient light levels

and/or compare ambient light levels to threshold values. Finally, a location interface 192

may facilitate receipt of GPS and/or other location information, and a location processing

module 194 may evaluate the location information in association with determining user

activities. As desired, the audio processing module 182, light processing module 1 0, and

location processing module 194 may be referred to as context processing modules.

Additionally, as desired, any number of processing modules may be provided, and any

number of the illustrated modules may be combined. For example, aspects of the motion

processing module 186 and the location processing module 94 may- e combined to

determine whether a user is walking, running, cycling, etc.

As desired, the gaming application 165 and/or various software components of the

sensor hub 166 may be implemented as any number of suitable modules and/or

applications. Additionally, at least one of the gaming application 165 and/or one of more

sensor hub processing modules may function as an activity processing module. A few

examples o f the operations of the gaming application 165 and/or the sensor hub 6 are

described in greater detail below with reference to FIGS. 3-30.

The system 100 or architecture described above with reference to FIG. 1 is

provided by way of example only. As desired, a wide variety of other systems and/or

architectures may be utilized to output directions associated with desired user activities

and determine user activities that are taken. These systems and/or architectures may

include different components and/or arrangements of components other than that

illustrated in FIG. 1.



FIG. 3 is a flow diagram of an example method 300 for executing a portable device

application, such as a portable device gaming application. The method 300 may begin at

block 305. At block 305, an application 1 5 (e.g., a gaming application) may be received

by the portable consumer device 105 via any number of suitable techniques (e.g.,

download from an application store or server associated with an application developer,

over-the-air provisioning, receipt from another computing device, from a portable memory

device, etc.). Once received by the portable consumer device 105, at block 3 10, the

application 165 may be executed by one or more processors associated with the portable

consumer device 105. The application 165 may be executed for a wide variety of different

purposes. For example, a gaming application 5 may be associated with one or more spy

or secret agent missions that are executed for completion and/or enjoyment by a user.

At block 3 15, a main menu associated with the application may be output for

presentation to a user via a suitable display component. The main menu may provide a

wide variety of user options associated with the gaming application. For example, the

main menu may allow the user to select a story mode that facilitates the execution of a

sequence of missions and/or scenarios, a mission selection mode that facilitates the manual

selection and execution of individual missions or scenarios, and/or a help menu or help

mode. If a story mode selection is made at block 3 15, then operations may continue at

block 320.

At block 320, a sequence of missions, scenarios, and/or mini-games may be

executed by the application 1 5 in order to present a story mode of a game. As desired,

each mission may prompt the user to utilize the portable consumer device 105 to complete

one or more desired activities. A wide variety of measurements and/or contextual

information may then be evaluated in order to identify user activities, and the identified

user activities may then be compared to the desired activities. Additionally, the operation

of the story mode may be adjusted or altered based at least in part upon an evaluation of

the user activities and/or based upon the comparisons. At block 325, an outcome of the

story mode (and/or various outcomes of individual scenarios, missions, or mini-games)

may be generated and output for presentation to a user. For example, scores,

achievements, indications of unlocked content (e.g., new available missions, etc.) and/or

indications of advancements to subsequent missions or levels may be output. As desired



at block 325, the user may choose to replay one or more missions or to return to the main

menu. A wide variety of other user inputs and/or selections may also be received and

processed as desired.

f a mission selection input is received at block 3 15, then operations may continue

at block 330. At block 330, a list of available missions, scenarios, and/or mini-games may

be output for presentation to a user. A user selection of a desired mission (or scenario or

mini-game) may then be received and/or identified (e.g., via the processing of input

commands), and the selected mission may be executed at block 335. As desired, the

mission may prompt the user to utilize the portable consumer device 105 to complete one

or more desired activities. A wide variety of measurements and/or contextual information

may then be evaluated in order to identify user activities, and the identified user activities

may then be compared to the desired activities. Additionally, the operation of the mission

may be adjusted or altered based at least in part upon an evaluation of the user activities.

At block 340, an outcome of the mission may be generated and output for presentation to a

user. For example, a score, achievements, indications of unlocked content (e.g., new

available missions, etc.) and/or indications of advancements lo subsequent missions or

levels may be output. As desired at block 340, the user may choose to return to the main

menu, select and/or play another mission, or to reply a selected mission. A wide variety of

other user inputs and/or selections may also be received and processed as desired.

If a help menu selection is received at block 3 15, then operations may continue at

block 345. At block '345, a wide variety of suitable help and/or troubleshooting

functionality may be provided to the user. For example, general directions associated with

the game may be output. As another example, frequently asked questions may be

presented. As yet another example, a user may be permitted lo enter a help topic, and help

information associated with the entered topic may be identified and output for

presentation. In certain embodiments, the gaming application may establish

communication with one or more external servers and/or devices to facilitate the provision

of help information. For the processing of help requests and/or inputs, operations may

continue at block 3 5, and the gaming application may return to the main menu.



The method 300 may end following receipt of a user selection to exit the gaming

application, such as a selection made via the main menu or a selection of a portable

consumer device input that closes the application. Additionally, the gaming application

may be placed in a sleep mode or a background operation mode, and the gaming

application may be subsequently woken up by a suitable sensor hub and/or based upon

received user input.

FIG. 4 is a flow diagram of an example method 400 for evaluating user activities in

association with a portable consumer device 105. Various operations of the method 400

may be performed by a suitable gaming application 165, for example, utilizing a suitable

sensor hub 166. The method 400 may begin at block 405. At block 405, a wide variety of

mission, scenario, and/or mini-game information may be identified or determined. For

example, a wide variety of presentation information (e.g., audio presentation information,

visual presentation information, etc.) associated with a game mission may be identified

and output for presentation. Additionally, any number of user inputs may be processed,

and the output associated with the mission may be adjusted based upon processing the user

inputs. A wide variety of suitable algorithms and/or techniques may be utilized as desired

to identify, process, and/or output information associated with the mission.

At block 4 10, a desired user activity may be determined or identified in association

with the mission. For example, a desired input, combination of inputs, tasks, and/or

combination of tasks associated with the mission may be identified. A wide variety of

different desired user activities may be identi fied as desired. A few example user

activities are discussed in greater detail below with reference to FIGS. 7-30. Additionally,

a desired user activity may be associated with any number of desired user inputs and/or

combinations of inputs, for example, one or more desired gestures, one or more desired

physical activities, and/or any number of items of contextual information (e.g., desired

audio, desired audio or sound level, desired ambient light level, desired location, desired

communication, etc.).

At block 4 5, one or more directions associated with the desired user activity may

be generated and output for presentation to a user. The one or more directions may

instruct the user to perform any number of tasks and/or provide any number of inputs



associated with the desired user activity. For example, the user may be instructed to make

any number of desired gestures. As another example, the user may be instructed to collect

any number of speech inputs. Additionally, the one or more directions may provide

instructions associated with a wide variety of different types of contextual information.

For example, the user may be instructed to make a gesture in a loud environment or in a

dark environment.

At block 420, a wide variety of measurements and/or monitoring data may be

collected. For example, measurements data may be collected from any number of suitable

sensors and/or any number of communication interfaces associated with the portable

consumer device 105. At least a portion of the measurement data may be evaluated in

order to identify or determine a user activity that is performed by the user. In this regard,

a determination may be made as to whether the performed activity corresponds to the

desired activity, and operation of the mission or scenario may be controlled based at least

in part upon the determination.

In certain embodiments, the gaming application 165 may be placed in a

background mode following the output of a direction and/or the device processors 130

may be placed in a sleep mode. In this regard, a wide variety of scenarios and/or mini-

games may be implemented that are not limited in time. Collected measurements data

may then be evaluated by the sensor hub 6, and the sensor hub 166 may determine

whether the measurements data satisfies any number of predetermined conditions

associated with waking up the gaming application 165 and or processors 130. As desired,

the sensor hub 6 may identify contextual information, gestures, and/or a combination of

contextual information and gestures associated with waking up the gaming application

165. As one example, the output directions may direct the user to draw a circle in a loud

environment. n certain embodiments, the sensor hub 166 may evaluate ambient sound

levels in order to determine when the portable consumer device 105 is taken into a loud

environment, and a determination may be made to wake up the gaming application 165

once the loud environment is identified. In other embodiments, the sensor hub 166 may

evaluate inertia sensor data to identify a circle gesture, and a determination may be made

to wake up the gaming application 165 once the circle is identified. In yet other

embodiments, the sensor hub 166 may identify both a circle gesture and a loud



environment, and a determination may be made to wake up the gaming application 165

once both components of the desired user activity have been identified.

In embodiments in which a sensor hub 6 is utilized, the gaming application 165

(and/or processors 130) may be woken up by the sensor hub 6 at block 425 based upon

5 a determination tha one or more wake-up conditions have been satisfied. A performed

user activity may then be determined and/or identified by the gaming application 165 at

block 430. At block 435, a determination may be made as to whether one or more

parameters associated with the desired activity have been satisfied by the determined user

activity. For example, a determination may be made as to whether the determined user

10 activity corresponds to the desired user activity and/or whether various measurements

and/or parameters associated with the determined user activity satisfy any number of

threshold values associated with the desired user activity. As desired, a wide variety of

threshold values associated with contextual information, such as audio level thresholds,

light level thresholds, time thresholds, etc., may be evaluated. f it is determined at block

15 435 that the one or more parameters have not been satisfied, then operations may continue

at block 440, and a mission failure (or failure to take a desired activity) may be identified.

Alternatively, if it is determined at block 435 that the one or more parameters have been

satisfied, then operations may continue at block 445, and a successful activity may be

identified. Additionally, based upon the evaluation of the activity parameters, the

0 operation of the mission and/or the data output for presentation to the user may be adjusted

and/or a wide variety of user feedback may be provided.

The method 400 may end following either block 440 or block 445. Alternatively, a

mission or scenario may continue, and a user may be prompted to take any number of

additional actions. For example, a user may be directed to perform a first gesture in a loud

5 environment and a second gesture in a quiet environment within a certain period of time

after the first gesture is performed.

FIG. 5 is a flow diagram of an example method 500 for identifying or determining

a gesture made by a user in association with a portable consumer device 105. In certain

embodiments, the gesture may be a user activity to be performed or a component of a user

0 activity to be performed. The method 500 illustrated in FIG. 5 is one example of the



operations that may be performed at blocks 430 and 435 of the method 400 illustrated in

FIG. 4. The method 500 may begin at block 505. At block 505, contextual information

associated with a gesture may be identified. A wide variety of contextual information may

be associated with a gesture and/or a desired user activity. For example, a user may be

requested to make a desired gesture in a relatively low light (e.g., dark) environment or in

a loud (e.g., relatively high noise) environment. As another example, a user may be

requested to make a desired gesture at a particular location or type of location (e.g., in a

drug store, at home, etc.). As yet another example, a user may be instructed to make a

desired gesture (and/or complete one or more other components of a user activity) prior to

the expiration of a timer. As explained in greater detail above with reference to FIG. I, in

certain embodiments, the contextual information may be utilized to facilitate the

segmentation of gesture recognition. In this regard, button-less segmentation of gestures

may be performed by the portable consumer device 105.

At block 5 0, a wide variety of gesture data may be collected. For example, data

may be collected from any number of inertial sensors (and, as desired, a GPS), and the

collected data may be evaluated utilizing any number of suitable algorithms and/or

techniques to identify or determine a gesture at block 515. At block 520, the determined

or identified gesture may be scored or rated. For example, a comparison may be made

belween a gesture made by the user and stored information associated with a desired

gesture, and a correlation belween the user gesture and the desired gesture may be

delemiined or calculated. In this regard, the gesture may be scored or rated relative to the

desired gesture. For example, a percentage match or a probability that the user's gesture

matches the desired gesture may be determined. The scores or ratings may then be

utilized to encourage a user to improve the gestures and/or to determine whether a

scenarios has been satisfactorily completed. The method 500 may end following block

520.

The operations described and shown in the methods 300, 400, 500 of FIGS. 3-5

may be carried out or performed in any suitable order as desired in various embodiments

of the invention. Additionally, in certain embodiments, al least a portion of the operations

may be carried out in parallel. Furthermore, in certain embodiments, less than or more

than the operations described in FIGS. 3-5 may be performed.



In association with a gaming application and/or a gaming environment, a wide

variety of different types of achievements may be attained by a user. For example, as

various activities and/or missions are completed, different achievements may be attained

over lime. FIG. 6 is a graph 600 illustrating example achievements that can be attained by

a user over time in conjunction with a portable device application.

With reference to FIG. 6, a user may develop a character associated with a game

(e.g., a spy or secret agent character associated with a spy game, etc.) over time as various

achievements are attained. For example, a character may be developed from a novice to

an expert as a greater number of tasks are completed and achievements are attained.

Additionally, a wide variety of different types of achievements may be attained as desired

in various embodiments. For example, a "traveler" badge may be attained if it is

determined that a user has traveled a predetermined distance with the phone and/or

traveled utilizing any number of desired methods (e.g., walking, running, etc.) for a

predetermined distance or a predetermined period of time. As another example, a

"stealth" badge may be attained if it is determined that the user has remained in relatively

dark and/or relatively quiet environments for a predetermined period of time. As yet

another example, a wide variety of badges may be attained based upon successful

completion of any number of missions, scenarios, and/or mini-games, such as user-

triggered mini-games and/or system-triggered mini-games. A wide variety of other

badges may be attained as desired.

Within a gaming environment and/or in association with a gaming application, a

wide variety of different scenarios and/or mini-games may be presented to a user. Each

mini-game may direct the user to complete a wide variety of different tasks and/or

activities. FIGS. 7-30 are illustrations of example scenarios or mini-games that may be

executed by a portable device application, such as a gaming application. Turning first to

FIG. 7, a maintain your cover mini-game may output a picture of a mustache or other

disguise that the user is instructed to hold up to his/her face as he she walks through a

crowd. The user may be instructed to not let the disguise slip or the user will be spotted.

The user's gait, as well as the orientation of the portable consumer device 105, may then

be monitored in order to verify that the user is moving and/or to determine whether the

disguise is maintained at a correct orientation.



With reference to FIG. 8, a lie detector cheat mini-game may direct the user to

collect voice input from any number of other individuals in order to defeat a lie detector

test. For example, the user may be instructed to get other individuals to say certain words.

Audio data may be collected, and a wide variety of voice analysis and/or speech

recognition may be performed on the collected audio data. For example, collected voice

data may be compared to stored profile information for the user in order to determine

whether a speaker is an individual other than the user. Additionally, in certain

embodiments, one or more grammar elements and/or words may be identified utilizing

speech recognition.

With reference to FIG. 9, a quick antidote mini-game may inform the user that

he/she has been poisoned. The user may be instructed to make an antidote within a

predetermined period of time (e.g., 20 seconds, etc.) by stirring an antidote (e.g., making a

stirring motion or gesture) and activating the antidote in a relatively bright or relatively

high light environment. Prior to the expiration of a timer, a determination may be made as

to whether a stirring or circle gesture is made, and ambient light levels may be evaluated

in order to determine that a bright environment is entered. With reference to FIG. 10, a

night climber mini-game may direct the user to find a relatively dark area and throw a

grappling hook in order to scale a wall. In certain embodiments, the user may be given a

predetermined period of time to complete the task. Prior to the expiration of the lime, an

ambient lighi level may be monitored in order to detect a dark environment, and a user

may be given any number of attempts (e.g., 3 attempts, etc.) to perform a suitable

throwing motion (e.g., a down to up gesture, etc.).

With reference to FIG. 11, a spray the codeword mini-game may direct the user to

spray a code onto a wall or other flat surface within a quiet area. The user may be directed

to use the portable consumer device 105 to motion and spray any number of letters and/or

characters. An ambient audio level may be monitored in order to identify a relatively

quiet area, and a wide variety of gestures for various characters may be identified using

inertial sensors. A determi nation may then be made as to whether the correct codeword is

sprayed. With reference to FIG. 12, a slow walker mini-game may direct the user to put

the portable consumer device 105 in a pocket and sneak past guards without disturbing

them. Audio noise levels and/or motion levels may then be monitored in order to



determine whether the user is sneaking or moving without jostling or jiggling the portable

consumer device 105. With reference to FIG. 1 , a laser grid mini-game may direct the

user to utilize the portable consumer device 105 to deflect lasers as the user walks through

a laser grid. Various movements and/or gestures associated with deflections may be

output, and a determination may be made as to whether the movements and/or gestures are

made within a predetermined period of time.

With reference to FIG. 14, a shadow seeker mini-game may direct a user to find a

dark place to hide within a predetermined period of lime (e.g., 10 seconds, etc.). Ambient

light levels may then be evaluated in order to determine whether a dark environment is

entered prior to the expiration of a timer. With reference to FIG. 15, a robot detection

mini-game may direct the user to walk when a robot is not looking. A display may then

present image information associated with the robot and, as desired, directions to walk or

stop. A suitable algorithm or detection technique may then be utilized to determine

whether the user is walking while the robot is not looking or while the robot is turned

away. With reference to FIG. , a sniffer dog mini-game may instruct the user to follow

a sniffer dog by watching and/or controlling a leash for a predetermined period of time

(e.g., 20 seconds, etc.). Various leash motion instructions may then be output, and inertial

sensor measurements may be evaluated in order to determine whether the user reacts to the

instructions within an adequate time period. As desired a determination may also be

made that the user is walking along with the dog.

With reference to FIG. 17, a safe cracker mini-game may direct the user to collect

various types of sounds that are utilized to crack a sonic lock. The user may be directed to

collect the various sounds, such as crowd noise, mechanical sounds, and/or voice inputs,

within a predetermined period of lime. Following collection of the various sounds, the

user ay be directed to turn a combination lock in order to open a safe or other secure

device. With reference to FIG. 18, a glass cutter mini-game may direct the user to draw a

perfect circle in order to get into a building. Inertial sensor data may be collected and

evaluated in order to determine whether a circle gesture is performed, and the circle may

be scored and/or compared to information associated with a desired circle gesture. With

reference to FIG. 19, a trick the bio-scanner mini-game may direct the user to collect

several heartbeats (e.g., audio data associated with a user's heart, etc.) within a



predetermined period of time (e.g., one minute, etc.) in order to confuse or trick a bio-

security system.

With reference to FIG. 20, a laser avoidance mini-game may instruct the user to

move a predetermined distance (e.g., 0 meters, etc.) while avoiding lasers. Random

movement commands (e.g., gel down, crawl, get up, walk, jump, etc.) may be output as

the user moves, and inei tial sensor data ay be evaluated in order to determine whether

the movement commands are satisfied by the user. With reference to FIG. 2 1, a card

rigger mini-game may direct the user to rig a card game by shuffling and/or dealing cards

in accordance with directed motions. With reference to FIG. 22, a training exercises mini-

game may direct a user to perform a wide variety of suitable motions associated with

training. For example, motions associated with flicking and/or throwing a iiinja star may

be directed, and inertial sensor measurements may then be monitored in order to determine

whether the proper motions have been made. With reference to FIG. 23, a gun slinger

mini-game may direct the user to pull a gun (e.g., the portable consumer device 105) out

of his/her pocket when it vibrates in order to shoot an enemy. A random timer may then

be utilized to trigger a portable consumer device vibration and, following the vibration (or

an audio trigger, etc.), a determination may be made as to whether the portable consumer

device 105 is removed from the pocket within a predetermined period of time.

With reference to FIG. 24, a cocktail maker mini-game may direct the user to

prepare a cocktail while standing in front of a crowd in order to maintain cover. Ambient

noise levels may be evaluated in order to identify a relatively loud environment and/or

crowd noise. Additionally, device movements may be evaluated in order to determine

whether a cocktail is mixed properly. With reference to FIG. 25, a clue hunter mini-game

may direct a user to move a magnifying glass (e.g., the portable consumer device 105)

around until a desired object (e.g., a poisoned dart, etc.) is located or identified. Device

motion and/or orientation may then be evaluated, and a determination may be made as to

whether the device enters an area associated with the desired object. In certain

embodiments, a timer may also be evaluated in order to determine whether the desired

object is located within a predetermined period of time.



With reference to FIG. 26, a crack the sonic lock mini-game may direct the user to

collect various voice commands at different amplitude levels (e.g., loudly, quietly, etc.) in

order to crack a sonic lock. Collected audio data and/or audio amplitudes may then be

evaluated in order to determine whether the voice command parameters are satisfied.

With reference to FIG. 27, a bomb diffuser mini-game may direct the user to select wires

to cut while diffusing a bomb. Motion may then be determined in order to identify wire

selections and/or to determine whether a wire is selected and cut in a steady or a shaky

manner. With reference to FIG. 28, a guide fellow operative mini-game may instruct the

users to memorize various signals (e.g., motions, movements, gestures, etc.) and to

recreate the signals in order to safely guide a fellow operative. Following a memorization

period, inertial sensor measurements may be evaluated in order to determine whether the

appropriate signals are given by the user.

With reference to FIG. 29, an undercover lock picker mini-game may direct a user

to turn on some music while picking a lock. Once music is delected by a suitable audio

input evaluation technique, motion and/or orientation directions for picking a lock may be

output, and a determination may be made as to whether the user maintains the various

motions and/or orientations for desired periods of time. Finally, with reference to FIG. 30,

a light map goggles mini-game may direct a user to remain in a lighted environment as a

safe route is navigated through a crowd. Ambient light levels may be evaluated in order to

determine that the user remains in the light while moving. The mini-games and/or

scenarios illustrated in FIGS. 7-30 are provided by way of example only. A wide variety

of other suitable mini-games may be utilized as desired in various embodiments of the

invention. These mini-games may be associated with a spy game application and/or with a

wide variety of other types of games.

Certain embodiments of the disclosure described herein ma have die technical

effect of providing portable consumer device and/or associated application that identifies a

wide variety of user activities. Certain user activities may involve a combination of

contextual information and movements or gestures. Additionally, the contextual

information may facilitate the segmentation of gestures and/or the determination of when a

gesture is initialized.



Certain aspects of the disclosure are described above with reference to block and

flow diagrams of example systems, methods, apparatus, and/or computer program

products. It will be understood that one or more blocks of the block diagrams and flow

diagrams, and combinations of blocks in the block diagrams and the flow diagrams,

respectively, can be implemented by computer-executable program instructions.

Likewise, some blocks of the block diagrams and flow diagrams may not necessarily need

to be performed in the order presented, or may not necessarily need to be performed a all,

according to some embodiments.

These computer-executable program instructions may be loaded onto a special-

purpose computer or other particular machine, a processor, or other programmable data

processing apparatus to produce a particular machine, such that the instructions that

execute on the computer, processor, or oilier programmable data processing apparatus

create means for implementing one or more functions specified in the flow diagram block

or blocks. These computer program instructions may also be stored in a computer-

readable memory that can direct a computer or other programmable data processing

apparatus to function in a particular manner, such that the instructions stored in the

computer-readable memory produce an article of manufacture including instruction means

that implement one or more functions specified in the flow diagram block or blocks. As

an example, certain embodiments may provide for a computer program product,

comprising a computer-usable medium having a computer-readable program code or

program instructions embodied therein, said computer-readable program code adapted to

be executed to implement one or more functions speci fied in the flow diagram block or

blocks. The computer program instructions may also be loaded onto a computer or other

programmable data processing apparatus to cause a series of operational elements or steps

to be performed on the computer or other programmable apparatus to produce a computer-

implemented process such that the instructions that execute on the computer or other

programmable apparatus provide elements or steps for implementing the functions

specified in the flow diagram block or blocks.

Accordingly, blocks of the block diagrams and flow diagrams support

combinations of means for performing the specified functions, combinations of elements

or steps for performing the specified functions and program instruction means for



performing the specified functions. It will also be understood that each block of the block

diagrams and flow diagrams, and combinations of blocks in the block diagrams and flow

diagrams, can be implemented by special-purpose, hardware-based computer systems that

perform the specified functions, elements or steps, or combinations of special-purpose

hardware and computer instructions.

Many modi fications and other embodiments of the disclosure set forth herein will

be apparent having the benefit of the teachings presented in the foregoing descriptions and

the associated drawings. Therefore, it is to be understood that the disclosure is not to be

limited to the specific embodiments disclosed and that modifications and other

embodiments are intended to be included within the scope of the appended claims.

Although speci ic terms are employed herein, they are used in a generic and descriptive

sense only and not for purposes of limitation.



CLAIMS

The claimed invention is:

. A portable consumer device comprising:

at least one inertial sensor that collects measurements data associated with at least

one of movement of the portable consumer device or orientation of the portable consumer

device;

at least one context sensor that collects environment data associated with an

external environment of the portable consumer device;

at least one motion processing module that processes the collected measurements

data information to determine motion of the portable consumer device over time;

at least one context processing module tha processes the collected environment

data to determine contextual information associated with the portable consumer device;

and

a least one activity processing module that determines, based upon the determined

motion and the determined contextual information, a user activity.

2 . The portable consumer device of Claim 1, wherein the a least one inertial sensor

comprises at least one of (i) an accelerometer or (ii) a gyroscope.

3. The portable consumer device of Claim 1, wherein the determined motion

comprises a gesture made with the portable consumer device by a user.

4. The portable consumer device of Claim 1, wherein detection of the gesture is

initiated based at least in part upon the contextual information.

5. The portable consumer device of Claim , wherein the determined motion

comprises one of (i) remaining stil l, (ii) walking, (iii) strolling, (iv) running, or (v) cycling.

6. The portable consumer device of Claim 1, wherein the at least one context sensor

comprises a audio detection device, and



wherein the at least one context processing module compares an amplitude of

collected audio data to an amplitude threshold.

7. The portable consumer device of Claim 1, wherein the at least one context sensor

comprises an audio detection device, and

wherein the at least one context processing module processes the collected audio

data to identify one of (i) human speech, (ii) music, or (iii) mechanical sound.

8. The portable consumer device of Claim 1, wherein the at least one context sensor

comprises a light detection device, and

wherein the at least one context processing module compares an amplitude of

detected ambient light to an amplitude threshold.

9. The portable consumer device of Claim 1, wherein the portable consumer device

comprises one of a mobile phone or a tablet computer.

0. The portable consumer device of Claim , wherein the a least one activity

processing module compares the determined user activity to a desired user activity and

provides user feedback based at least in part upon the comparison.

11. The portable consumer device of Claim 1 , wherein the at least one activity

processing module provides user feedback in association with a gaming application.

12 . The portable consumer device of Claim 1, wherein the gaming application is

initiated based at least in par upon one of (i) the determined motion, (ii) the determined

contextual information, or (iii) the determined user activity.

13. The portable consumer device of Claim , wherein the at least one processing

module further outputs a direction associated with the desired user activity.



14. The portable consumer device of Claim 10, wherein the at least one processing

module further ranks, based at least in part upon the comparison, the determined user

activity.

15. A portable consumer device comprising;

at least one inertial sensor that collects measurements data associated with at least

one of movement of the portable consumer device or orientation of the portable consumer

device;

at least one context sensor that collects data associated with an external

environment of the portable consumer device;

at least one memory that stores computer-executable instructions; and

at least one processor that accesses the at least one memory and executes the

computer-executable instructions to:

determine, based at least in part upon the collected measurements data and

the collected environment data, a user activity;

compare the determined user activity to a desired user activity; and

direct the output of user feedback based at least in part upon the

comparison.

16. At least one computer-readable medium comprising computer-executable

instructions that, when executed by at least one processor associated with a portable

consumer device, configure the at least one processor to:

receive, from at least one inertial sensor, measurements data associated with one of

(i) movement of the portable consumer device or (ii) orientation of the portable consumer

device;

receive, from at least one context sensor, data associated with an external

environment of the portable consumer device;

determine, based at least in part upon the received measurements data and the

received environment data, a user activity;

compare the determined user activity to a desired user activity; and

provide user feedback based at least in part upon the comparison.



17. The computer-readable medium of Claim 6, wherein at least a portion of the

computer-executable instructions are associated with a gaming application.

18. The computer-readable medium of Claim 17, wherein at least a portion of the

computer-executable instnictions are associated with a sensor data evaluation module

configured to initiate the gaming application based at least in part upon the determined

user activity.

1 . The computer-readable medium of Claim 1 , wherein the determined user activity

comprises a gesture made with the portable consumer device by a user.

20. The computer-readable medium of Claim 1 , wherein detection of the gesture is

initiated based at least in part upon the contextual information.

2 1. The computer-readable medium of Claim 1 , wherein the determined user activity

comprises one of (i) remaining still, (ii) walking, (iii) strolling, (iv) running, or (v) cycling.

22. The computer-readable medium of Claim 1 , wherein the environment data

comprises audio data collected by an audio detection device, and

wherein the computer-executable instructions further configure the at least one

processor to compare an amplitude of the audio data to an amplitude threshold and

determine the user activity based at least in part upon the comparison.

23. The computer-readable medium of Claim 16, wherein the environment data

comprises audio data collected by an audio detection device,

wherein the computer-executable instructions further configure the at least one

processor to identify one of (i) human speech, (ii) music, or (iii) mechanical sound utilized

to determine the user activity.

24. The computer-readable medium of Claim 1 , wherein the environment data

comprises an amplitude of detected ambient light, and



wherein the computer-executable instructions further configure the at least one

processor to compare the detected amplitude lo an amplitude threshold and determine the

user activity based at least in part upon the comparison.

25. The computer-readable medium of Claim 1 , wherein the computer-executable

instructions further configure the at least one processor to direct the output of a direction

associated with the desired user activity.

26. A computer-implemented method comprising:

executing, by a portable consumer device comprising one or more computer

processors, a at least one application configured for:

outputting a direction associated with a desired user activity;

receiving, from a least one inertial sensor, measurements data associated with one

of (i) movement of the portable consumer device or (ii) orientation of the portable

consumer device;

receiving, from a least one context sensor, data associated with an external

environment of the portable consumer device;

determining, based at least in part upon the received measurements data and the

received environment data, a user activity;

comparing the determined user activity lo the desired user activity; and

providing user feedback based at least in part upon the comparison.

27. The method of Claim 26, wherein the at least one application comprises a gaming

application.

28. The method of Claim 27, further comprising:

evaluating, by a sensor data evaluation component, at least one of the

measurements data or the environmental dala; and

initiating, by the sensor data evaluation component, the gaming application based

at least in part upon the evaluation.



29. The method of Claim 26, wherein determining a user activity comprises

determining a gesture made with the portable consumer device by a user.

30. The method of Claim 29, further comprising initiating the determination of the

gesture based at least in part upon the contextual information.

3 1. The method of Claim 26, wherein determining a user activity comprises

determining one of (i) remaining still, (ii) walking, (iii) strolling, (iv) running, or (v)

cycling.

32. The method of Claim 26, wherein receiving environment data comprises receiving

audio data collected by an audio detection device, and further comprising:

comparing an amplitude of the audio data to an amplitude threshold; and

determining the user activity based at least in part upon the comparison.

33. The method of Claim 26, wherein receiving environment data comprises receiving

audio data collected by an audio detection device, and further comprising:

identi fy, based at least in part upon the audio data, one of (i) human speech, (ii)

music, or (iii) mechanical sound utilized to determine the user activity.

34. The method of Claim 26, wherein receiving environment data comprises receiving

an amplitude of delected ambient light, and further comprising:

comparing the detected amplitude to an amplitude threshold; and

determining the user activity based at least in part upon the comparison.
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