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INTERACTIVE INPUTS FOR A BACKGROUND TASK

TECHNICAL FIELD
(00011 Embodiments of the present disclosure generally relate to user devices,
and more particularly, to detecting non-touch interactive inputs to affect tasks or

applications.

BACKGROUND

100021 Currently, user devices (c.g., smart phones, tablets, laptops, ete.}
generally have computing device processors that are capable of running more than one
application or fask at a time. To control an application or task, a user may be able to
navigate to the application or task that the user waunts to control, or aliernatively, the
user may be able o “pull down” a memu or a list of controls for applications or tasks.

{0003} In an example for integrated car systems, voice controls may allow users
to give inputs for fumctions after first making voice input the primary task. For instance,
when the radio is playing, the user may press a button for voice command. The radio
then mutes and the user may give a voice command such as “set temperature to 78
degrees.” The temperature is changed and the radio is then un-muted. As such, voice
condrols, when they are made the primary task, may allow users 1o give input to
applications. However, such available controls may not work in other situations.

100041 Accordingly, there 1s a need in the art for improving multitasking on a

user device.
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SUMMARY

FO0035] Systerns and methods according to one or more embodiments are
provided for using interactive inputs such as non-touch gestures as input conumands for
affecting or controlling applications or tasks, for example, applications that are not the
currently focused task or application, ¢.g., background tasks or applications, without
atfecting the focused task or application, e.g., a foreground task or application.

{6006} According to an embodiment, a method for controlling a background
application comprises detecting a non-touch gesture input received by a user device.
The method also comprises associating the non-touch gesture input with an application
running in a background, wherein a different focused application is running in a
foregroumd. And the method further comprises controlling the background application
with the associated non-touch gesture input without affecting the foreground
application.

{60071 According to anther embodiment, a device comprises an input configured
to detect a non-touch gesture input; and one or more processors configured to: associate
the non-touch gesture input with an application running in a background, wherein a
differcnt focused application is running in a foreground; and control the background
application with the associated non-touch gesture input without affecting the foreground
application. In an ernhbodiment, the processor(s) is further configured to display an
overlay over the focused application on the interface of the user device, wherein the
overlay indicates that non-touch gesture inputs are available to affect the background
application. In another embodiment, the non-touch gesture input comprises a posc ot a
motion by an object, gaze or cye tracking. In another cubodiment, the processor(s) is

further configured to use a global look-up table indicating specific non-touch gesture

5]
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inpuis assigned to corvesponding commands for corresponding specific applications. In
another embodiment, the processor(s) is further configured to assign non-touch gesture
nputs to corresponding commands for applications based on a current cutput state of
the user device. In another embodiment, the processor(s) is further configured to:
detect a non-touch gesture input that is vegistered for the foregroond application and the
background application; and select an active non-touch gesture input application for
applying the detected non-touch gesture input. In another embodiment, the processor(s)
is further contigured to detect an engagement pose designating a background
application to control and that is maintained for a predetermined period of time, and
providing an overlay that allows a user to switch control to the background application.
In another embodiment, the processor(s) 1s further configured to detect an engagement
pose designating a background apphication to control and that is maintained for a
predetermined period of time, and automatically switching to control the background
application without losing focus on the forcground application. In another embodiment,
the processor(s) is further configured to detect a specific non-touch gesture input that
sigmities that a user wants to engage with the background apphication. In another
erabodiment, the processor(s) is further configured fo detect a single non-touch gesture
input that is allocated for selecting betwoen two or more applications. In another
embodiment, the processor(s) is further configured to ¢nable 8 mode m which non-touch
gesture input engagement is autoratically connected to a last selected apphication. In
another embodiment, the processor(s) is further configured to rogister the background
application for specific non-touch gestore inputs when the background application
launches, and unregistering the background application for the specific non-touch
gesture inputs when it exits. In another cmbodiment, elemenis of the background

application are not displayed while the focused application is rvunning in a foreground.

3
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(G008} According to another embodiment, an apparatus for controlling a
background application comprises: means for detecting 8 non-touch gestare input
received by the apparatus; means for associating the non-touch gesture input with an
application running in a background, wherein a different focused application is running
n a foreground; and means for controlling the backgroond application with the
associated non-touch gestare input without affecting the foreground application. Inan
cmbodiment, the focused application is displayed on displaying means of the apparatus.
In another embodiment, the apparatus forther comprises means for displaying an
overlay over the focused application on displaying means of the apparatus, wherein the
overlay indicates that non-touch gestare fnputs are available 1o aftect the background
application. In another cmbodiment, the non-touch gesture input compriscs a posc or a
motion by an object, gaze or eye tracking. In another embodiment, the apparatus further
comprises means tor using a global look-up table indicating specific non-touch gesture
inputs assigned to corresponding commands for corresponding specific applications. In
another embodiment, the apparatus further comprises means for assigning non-touch
gesture inputs to corresponding commands for applications based on a current output
state of the user device. In another ombodiment, the apparatus further comprises means
for detecting a non-touch gesture input that is registered for the foreground application
and the background application; and means for selecting an active non-touch gesture
input application for applying the detected non-touch gesture input. In another
embodiment, the apparatus further comprises means for detecting an engagement pose
designating a background application to control and that is maintained fora
predetermined period of time, and means for providing an overlay that allows a user to
switch conirol to the background application. In another crobodiment, the apparatus

further comprises means for detecting an engagement pose designating a background
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application to conirol and that is maintained for a predetermined period of ime, and
means for automatically switching to control the backgroumd application without losing
focus on the foreground application. In another eobodimend, the apparatus further
comprises means for detecting a specific non-touch gesture input that significs that a
user wanis {o engage with the background apphication. In ancther embodiment, the
apparatus further comprises means for detecting 4 single non-touch gesture mmput that is
allocated for selecting between two or more applications. In another embodiment, the
apparatus further comprises means for cnabling a mode in which non-touch gestuwe
mput engagement is automatically conmected to a last selected application. In another
embodiment, the apparatus further comprises means for registering the background
application for specific non-touch gesture fnputs when the background application
launches, and means for unregistering the backgrovnd application for the specific non-
touch gesture imputs when it exits. In another embodiment, the apparatas further
comprises clements of the background application that are not displayed while the
focused application is running in a foreground.

(00091 According to another embodiment, a non-transitory computer readable
medium on which are stored coroputer readable instructions which, when exccuted by =
processor, cause the processor io: detect a non-touch gesture input received by a user
deviee, associate the non-touch gesture input with an application running m 2
background, wherein a different focused application is ruoning i a foreground, and
control the background application with the associated non-touch gesture input without
affecting the foregroond application. In an embodiment, the instructions are forther
configured to cause the processor to display an overlay over the focused application on
the mterface of the user device, wherein the overlay indicates that non-touch gesture

nputs are available to affect the backgroumd application. In ancther embodiment, the
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non-touch gesture input comprises a pose of 3 motion by an object. In another
embodiment, the instructions are further configured to cause the processor to use a
clobal look-up table ndicating specific non-touch gesture inputs assigned to
corresponding commands for corresponding specific applications. In another
gmbodiment, the instructions are further configured to cause the processor to assign
non-touch gesture nputs to corresponding commands for applications based on a
current output state of the user device. In another embodirnent, the instructions are
further configured to cause the processor to: detect a non-touch gesture input that is
registered for the foreground application and the backgroumd application; and select an
active nor-touch gesture joput application for applying the detected non-touch gesture
input. In another embodiment, the fnstructions are further configured to causce the
processor to detect an engagement pose designating a background application to control
and that is maintained for a predetermined period of time, and provide an overlay that
allows a user to switch control to the background application. In another embodiment,
the instructions are further configured to cause the processor to deteet an engagement
pose designating a background application to control and that is maintained for a
predetermained period of time, and automatically switching to condrol the background
application without losing focus on the foreground application. In another embodiment,
the mstructions are further configured o cause the processor to detect a specific non-
touch gesture fnput that significs that a user wants to engage with the background
application. In another embodiment, the processor is further configured o dotect a
single non-toach gesture input that is allocated for selecting between two or more
applications. In another embodiment, the instructions are further configired to canse
the processor to enable 3 mode in which non-touch gesture input engagement is

automatically connected to a last selected application. In another embodiment, the the
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instructions are further configured to cause the processor to register the background
application for specific non-touch gesture inputs when the background application
launches, and unregistering the background application for the speecitfic non-touch
gesture inputs when it exits. In another cmbodiment, elemenis of the background

application are not displayed while the focused application is nimning in a foreground.

BRIEF DESCRIPTION OF THE DRAWINGS

f0010] Figure 1 is a flow diagram illusirating 3 method for multitasking on a
aser device according to an embodiment of the present disclosure.

F0011] Figare 2 is a flow diagram Ulustrating a vsic control use case according
to an embodiment of the present disclosure,

(00121 Figure 3 is a flow diagram illustrating a method for determining an
application to which interactive inputs apply according to an embodiment of the present
disclosure.

[0013] Figore 4 is a flow diagram illostrating a method for asing non-touch
gestares registered to control an application according to an embodiment of the present
disclosure.

(0014} Figure 5 is a block diagram illustrating handling active gesture
application selection according to an embodiment of the present disclosure.

[0015] Figure 6 is a diagram iHlustrating an example of handling a background
task gesture according to an embodiment of the present disclosure.

[0016] Figure 7 is a block diagram of a system for implementing a device is
illustrated according to an embodiment of the present disclosure.

(6017} Figwre 8 is a block diagram illustrating a method for conirolling an

application according to an embodiment of the present disclosure.

~
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[0014] Systerns and methods according to one or more embodiments are
provided for associating interactive commands or inputs such as non-touch gestures
with a specific application or task even when the application or task is ronning in the
background without affecting a currently focused task or application, 1.¢., a foreground
task or application.

(G019] A focused task or application may be, for example, an application that is
currently displayed on an interface of a user device. Non-touch gestures may be used as
wnput for an application that is not the currently focused or displayed application. In this
way, true multitasking may be allowed on user devices, cspecially on ones that may
display gnly one task or application at a time.

[0020] Retferring to the drawings wherein the showings are for purposes of
illustrating embodimenis of the present disclosure only, and not for purposes of limiting
the same, Fig. 1 is a flow diagram illustrating a method for multitasking on a user
device according to an embodiment of the present disclosure.

[0021] In block 102, an active application or task ("foreground application™)
may be displayed on a user device interface, for example on a display component 1514
ustrated 1o Fig. 7. User devices may generally be able to display hmitless types of
applications such as email, nusic, games, e-commerce, and many other suitable
applications.

[0022] In block 104, a user device may receive at least one non-iouch gesture
mput or cormmand to affect or control an application, for example, via an input
component 1516 ilustrated in Fig. 7. Non-touch interactive gesture inputs or

commands may inchude poses or motions using an object such as a hand, a finger, a pen,

8



WO 2014/149698 PCT/US2014/020464

ete. directly over the user device interface {c.g., on-screen), or off the user device
interface such as on a side, top, bottom or back of the user device {e.g., off-screen). In
various embodiments, a user device may include interactive input capabilities such as
gaze o7 eye tracking, ¢.g., as part of input component 1516 iliustrated in Fig. 7. For
gxample, a user device may detect the user’s face gazing or looking at the user device
via image or video captaring capabilities such as a camera.

10023] In embodiments herein, user devices may include mobile devices, 1ablets,
laptops, PCs, telovisions, speakers, printers, gameboxes, etc. In general, user devices
may include or be a part of any device that includes non-touch gesture recognition, that
13, non-touch gestures may generally be captured by scusors or technologies other than
touch screen gesture interactions. For example, non-touch gesture recognition may be
done via ultrasonic gesture detection, image or video capturing components such as a
camera {e.g., a visible-light camera, a range fmaging camera such as a time-of-fhight
camgra, structured light camera, stereo camera, o7 the like), depth sensor, IR, ultrasonic
pen gesture detection, ete. That is, the devices may have vision-based gestare
capabilities that use cameras or other image tracking technologies to capture a user’s
gestures without touching a device {(i.e., non-touch gestures such as a hand pose in front
of a camera), or may have capabilitics {o detect non-touch gestures other than vision-
based capabilities.

[0024] Also, non-touch gesture capturing sensors or technologies may be & part
of a user device or system located on various surfaces of the user device, for example,
on a top, a bottom, 8 left side, a right side and/or 8 back of the user device such that
non-touch gestures may be captured when they are performed directly in front of the
user device {on-screen) as well as off a direct line of sight of a screen of 3 user device

(off-sereen).
g
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(G025} In block 106, the received interactive input may be associated {c.g., by a
processing component 1504 illustrated in Fig. 7) with an active application, for
exanple, with an active application that is not displayed on the user device interface,
but is instead ronning io the background ("background application™}. In this regard, the
background application is different than the displayed foreground application. For
example, an email application may be running and being displayed in the foreground of
a user device interface while a nwsic application may be running in the background.

16026} In block 108, the input command (e.g., as received via input component
1516 ithustrated in Fig. 7) may be applied {¢.g., by processing component 1504

7
7

ilustrated in Fig. 7) to the background application without affecting the foreground
application. For example, a user may use gostures to control a music application that is
runping in the background while the aser is working on a displayed email application
such that the gestares do not fnterfere with the email application.

{00271 As such, sccording to one or more embodiments, a user may have the
ability to control an active application running in the background from a screen
displaying a different foreground application. Also, in various embodiments, the user
may have the ability to bring the active application ronning 1o the background to the
foreground,

[0028] Embodiments of the present disclosure may apply to many use cases
wherein a user may use interactive inputs (¢.g., non-touch gestures) such that a system
may apply an associated interactive input to an application other than an application that
is displayed on a user device without affecting or interrupting a foreground application.
Examples of use cases may inchide the following:

{00291 Use Case: Music control while an email application is displayed

19
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16036} Referring to Fig. 2, a flow diagram ilhustrates a music control use case
according to an embodiment of the present disclosure. I block 202, a user device or
system may have an active rausic countrol screen displayed on an foterface of the user
device, for example, via a display component 1514 illustrated in Fig. 7.

(00311 In block 204, the system may provide a gesture mode as requested
wherein the user may control the music control screen via non-touch gestures. In block
206, non-touch gesture capturing scusors or technologies such as ultrasonic technology
may be turned on, and may be a part of input compounent 1516 illustrated in Fig. 7).

[0032] In block 208, upon recetving an email, and based on a user's request or
nputs, the systern detormines (e.g., by processing component 1504 illustrated in Fig. 7)
whether to display an cmail screen. If the sysiem receives an input indicating that the
user does not want to view the email screen, the system goes to block 212 and the music
screen continues to be displayed on the user device interface.

{G033] But if the systom receives an input indicating that the user wants to view
the email screen (for example, because the user may want to reply to the email), the
system goes to block 210 and an email screen is displayed on the aser device mnterface,
for examiple, via display compouent 1514 illustrated o Fig. 7. Notably, the music
application continues to run in the background.

{0034} In block 214, a gesture icon associated with the music application may
be displayed on the email screen, ¢.g., by display component 1514 iHustrated in Fig. 7.
In an cmbodiment, 8 gesture icon such as a gesture icon 216 may float on top of the
email screen or otherwise be displayed on the email screen. Gesture icon 216 may
mdicate that the music application, which continues to run i the background, may be
associaied and controlled with specific gesture inputs. In general, a gesture icon such as

gesture icon 216 may be of any form, size or shape to indicate that a background

1t
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application may be associated and controlled with gestore inputs. 1o this example,
gesture icon 216 includes an open hand with music notes over a portion of the hand. In
other emboediments, the vwsic notes may be replaced by an indication of another
running program {£.g., car navigation systems, radio, ctc.) when that other running
program may be associated and controlled with specific gesture toputs. In varicus
embodiments, the hand portion of gesture icon 216 may be used as an indicator of a
gesture, for example, it may indicate a closed fist instead of an open hand, or a hand
with arrows indicating motion, or any other appropriate indicator of a gesture.

[0035] In block 218, the system may determine whether the user wants to input
a command for the background application, e.g., the user may want to input 2 cormmand
to skip a song for the music application {¢.g., via tnput component 1516 illustrated in

Fig. 7).

(j:'.;

(30361 In block 222, it the user does not want to input a command for the music
application such as to skip a song, there is no action. In block 226, the system may then
wait for another non-touch gesture nput (e.g., a hand gesture) to control the music
application.

[0037] In block 220, if the user wanis to input a command for the music
application such as to skip a song, the user may use a specific non-touch gesture input,
for example, a hand gesture associated with skipping a song (e.g., via mput component
1516 iliustrated in Fig. 7). Upon receiving or detecting the specific non-touch gesture
iaput, in block 224, the music application plays the next song.

[0038] As such, while the aser is on the email screen, the user may use non-
touch gesture inputs {e.g., a hand pose and/or a dynamic gestore) 1o control the music

w o

application and give conunands, such as "like”, "dislike”, "skip to the next song”, "yes, |

am still Hstening”, otc. on a music apphication such as Pandora™. Conveniently, the

1"?
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user may continue interacting with the ematl application {c.g., typing or reading an
email) while listening to music.

[0039] Use Case: Phone Call in Background

(00401 A user that is on a phone call on a user device may go to a contact list
screen displayed on the user device to look for a phone number or to another application
for amother purpose, for example, to a browser to review Internet content or fo a
message corpose screen. From the contact list screen or other application, the user
device may detect user inputs such as a non-touch gesture (¢.g., a hand pose} o input
commands for controlling the phone call, for example, to mute, change volume, or
transition to a speaker phone. As such, the user device may respond 1o user inputs that
contro] the phone call running in the background while the contact list or other
application is displayed on the screen of the user device.

[0041] There are many other use cases where background tasks or applications
may be controlled while running an active foreground application. Examples of
background tasks or applications may include: turning a flashlight on/off; controlling a
voice recorder, e.g., record/play; changing input modes, e.g., voice, gestures; controliing
turn by turn navigation, ¢.g., replay direction, next direction, ¢te.; controlling device
status and settings, ¢.g., control volume, brightness, ctc.; and many other use cases. It
should be appreciated that embodiments of the present disclosure may apply to many
use cases, inchuding use cases which are not described herein,

16042} Referring to Fig. 3, a flow diagram illustrates a method for determining
an application to which interactive inputs apply according to an embodiment of the
present disclosure. According to one or more embodiments, a system may have the
ability to determine to which active application, either a background application or a

foreground application, specific interactive tnputs sach as specific non-tooch gesture

13
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cvents may be applied. Several factors may determine to which active application
specific interactive nputs such as specific non-touch gesture events may apply. For
example, a factor may include whether a foreground application has the ability to
support interactive inputs such as non-touch gesture events.,

[30343] In block 302, as described above according to one or more embodiments,
a user device interface may vun (e.g., display such as on a display component 1514
illustrated in Fig. 7) an active application ("foreground application”) while another
application is running in the background {"background application™). In some
embodiments, no elements of the background application are displayed while the
foreground application is in focus or being displayed by the user device.

[(3044] In block 304, the system determings {©.g., using processing component
1504 ilostrated in Fig. 7} whether the foreground application has the ability to support
miteractive mputs such as non-touch gesture events that may be received, e.g., via input
component 1516 illustrated in Fig. 7).

{00451 In block 306, if the system determines that the foreground application
itself does not support interactive Inputs such as non-touch gesture events, then another
application {¢.g., the last apphication which registered with a gesture inferpretation
service and has the ability to support non-touch gesture evenis), or for cxample the
background application, may veceive the non-touch gesture events. In one or more
cmbodiments, a service of process {2.g., via processing componert 1504 illustrated in
Fig. 7) may be running to identify, interpret and/or assign gesture cvents as will be
described tn more detail below. In an embodiment, a global gesture look-up table, for
example as illustrated by Table 1 and Table 2 below, may include a plurality of gestures
and a corresponding application and command for that application, for example to

indicate that Gesture X corresponds to an input Command X for a specific application

14
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APP1. Insome embodiments, certain applications may have pre-assigned gestures o
carry out specific commands for the application.

[0046] Ifthe system determines that the foreground application is configured to
receive interactive inputs such as non-touch gesture events, ¢.g., via input component
1516 illustrated in Fig. 7, there may be varicus possibilities incloding the following two
possibilities:

10047] Inblock 308, Possibility | may oceur wherein the foreground application
is registered for a different set of non-touch gesture events than the background
apphication{s). That is, specific non-touch gestures may be registered and used only in
connection with a specific application or task. In this case, in block 3172, the gesture
system {e.g., by processing component 1504 llustrated in Fig. 7) may route the specific
non-touch gesture events to the appropriate application allowing both applications to
receive non-touch gesture events concurrently. A method for using gestures registered
to conirol an application is described below with respect to Fig. 4 according o an
embodiment of the present disclosure. In an embodiment, a global gesture lock-up
table, for example as illustrated by Table 1 and Table 2 below, may include a phurahity
of gestures and a corresponding application and convmand for that application, for
example to indicate that Gesture X corresponds to an foput Command X for a specific
application APP1. In some embodiments, cortain applications may have pre-assigned
gestures 1o carry out specific conunands for the apphication.  In one or more
embodiments, a service or process {¢.g., via processing component 1504 illustrated in
Fig. 7} may be rurnming to identify, interpret and/or assign gesture events. Also, gesture
events may be unique, o the service or process may cnsure that applications do not
register for the same gesture eveunts (e.g., either by not allowing overwriting of existing

gesture asseciations, or by warning the user and letting the user choose which
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application will be controlied by a given gesture, ete.). Of course, two applications in
particular may merely accept different gestures. In an embodiment, if the foreground
application supports gestures, i may attempt o interpret a detected gesture, and if it
does not recognize the detected gesture, it may pass information regarding the gesture to
another application or to a service or process that may determine how to handle the
gesture {e.g., transmit the information to another application, ignore i, ete.). Or, n
another embodinment, the service or process may detect motion first, defermine a gesture
corresponding o the motion, and then selectively route gesture information to an
appropriate application (foreground application, one of a plurality of backgrovnd
applications, ctc.).

(048] In block 310, Possibility 2 may occur wherein the foreground application
1s registered for at least one of the same non-touch gesture events as the background
application. In this case, in block 314, an application selection procedure may be
performed (e.g., via processing component 1504 illusirated in Fig. 7). That is, conflict
resolution may be performed for determining which apphication should receive a
detected gesture event that may be vegistered for both a foreground application and one
or more background applications. Notably, there may be no need for the foreground
application to losc focus. Fig. § described below is a diagram iliustrating a gesture
application selection procedure according to an embodiment of the present disclosure.

[0049] Reterring now to Fig. 4, a flow diagram illustrates a method for using
non-touch gestures registered to control an application according to an cmabodiment of
the present disclosure.

[0050] In block 402, non-touch gestures may be assigned to corresponding
commands or imputs for specific applications in a global gesture lock-up table (that may

be stored, for example, in a storage component 1508 illustrated in Fig. 7). For example,
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a global gestore look-up table, for example as illustrated by Table T and Table 2 below,
may include a phurality of gestures and a corresponding application and command for
that application, for example to indicate that Gesture X corrosponds to an input
Command X for a specific application APP1. o some embodiments, certain
applications may have pre-assigned gestures to carry out specific commands for the
application.  In some embodiments, a service or module (e.g., via processing
component 1504 illustrated in Fig. 7) may manage the associations between gestures,
commands, and applications, and may function to resolve any conflicts and/or potential
contlicts. In some embodiments, an application may register with the function or
module upon inttialization or at startup of the system 1500, and the application or
module may determined whether a particular gesture may be assigned to a particular
application and/or command.

[0051] Table | illustrates example gestures with corresponding example

commands and application assignments according to an embodiment of the present

disclosure.
Gesture Command
Cover sensor {e.g. Mute/unimite

with an open palm)

Swipe Right {e.g., Skip to next song
with an open hand
cmotom)
{ne finger over Start/stop

: device sereen

‘ Tweo fingers over | Change input Settings
- device sereen . mode :
Swipe Up ncrease brightness - Settings

17
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Table 1: Example gestures with cxample commands and application assignments

[00S2] A global gesture look-up table (e.g., Table 1) may indicate that Gesture
X is assigned or corresponds to an input Command X for a specific Application APP1.
For example, a hand pose such as an open palm gesture in the form of a "Cover” may
correspond to a command for "Mute/unmute” and is assigned to a Phone Call
application. A "Swipe Right” gesture (e.g., with an open hand motion) may correspond
to a command for "Skip o next song” and is assigned to an MP3 player application. A
"Ume finger over” gesture may correspond o a "Start/siop” command and is assigned to
a Voice recorder application, and so on.

[0053] Altomnatively, a global gesture look-up table {e.g., Table 2) may assign
commands based on a current output state of a user device, but may not be related to

focus of the application being affected.

Gesture o Command  Application
Cover Silence/Pause/Mute | If not in call, then apply
5 { to currently playing audio. e.g.
ringtone, alarm = silence,
- Pandora, MP3 = Pause...
: If in call, then mute
- microphone.

Swipe Right Skip to next song Currently playing music
3 player.
_ : : F.g. Pandora, MP3
| player. ..

Swipe Up ncrease output | U audio is playing from any

: : application, increase volume :
: (Call, Music, Video, Navigation, :
Letel) :

- If no audio is playing, increase

¢ Previously focused application
¢ (used repeatedly, toggles

One finger over Swap focus app

Table 2: Example assignments based on cutput state
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{6054} As illustrated 1o Table 2, 2 "Cover” gesture may correspond to 2
"Silence”, "Pause” or "Mute” command depending on the application based on the
current output of the user device. For example, 1f a user device 18 not ranning 2 phone
call application, then the "Cover” gesture may be applied to another audio playing
application such as a ringtone, an alarm (applying a "silence” command)}, or Pandora™
or MP3™ (applying a "pause” command). If the user device 1s running a phone call
application, then a "Mute” command may be applied (as illustrated in the example of
Table 1)

[00SST In some embodiments, one or more applications may access a lookap
tables, such as one or both of the lookup tables above, when a gesture has been
detected. Such access may be performed, for example, via an application programming
mterface (APD. The application may be informed aboot which gesture commmand to
apply, for example through the APL In some embodiments, the API may also indicate,
¢.g., based on the lockup table(s) whether there is a conflict with a gesture and if so,
how to mediate or resolve the conflict.

[00S6] Refersing back to Fig. 4, in block 404, the system may receive inputs
from a user {¢.g., via tnput component 1516 illustrated in Fig. 7) to inttiate a first
application {e.g., APP1), which may have associated gestuwes 1n a global gesture lock-
up table. For example, a user may want to start a phone call, which has associated
gestures, for exanple, a “Cover” gesture may correspond to “Mute/unaouie” of a phone
call as set forth in the example of Tabie 1. In some ermbodiments, blocks 402 and 404
may be performed in reverse order. For example, instead of first mapping potential
gestures to appheations at 402, an application may be initialized at 404 and the
application may register with a service, which may add the gestures accepted by the

application to a stack, look-up table(s), database, and/or other element that may store
- i ’ k R
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associations between gestures, commands, and application. In various embodiments,
apon imtiating an application, the system may indicate or verify that the application has
associated gestures provided in a gesture lookup table such as Table 1 or Table 2
described above, which may be stored for example in storage component 1508
lustrated in Fig. 7. In some embodiments, access to the global gesture lookup table(s)
may be provided via display component 1514 illustrated in Fig. 7, for example, in the
form of a link, icon, a pop-up window, in a small window, ctc. such that the user may

ctermine which gestures are available at any given time, determine which mappings
have been created in the look-up table, and/or edit associations in the table. Insome
embodiments, however, the tableds) arc not accessible to the user. In some such
embodiments, the table(s) may only be accessed by an application or program
configured to accept gestures and/or a service as discussed above that may manage
associations between gestures, conmmands, and applications. In some embodiments, a
user interface based on the table(s) may be displayed to a user to allow the user to
rescive a confliet or potential conflict between a plurality of gesture command
2850C1ations.

F0057] To block 406, the system may receive wputs from the user (e.g., via jnput

component 1516 illusirated in Fig. 7) to mitiate a second application {APP2). The
sccond application (APP2) becomes the focused application and is displayed on the user
evice interface {e.g., via display component 1514 illustrated in Fig. 7). APP2 may
reccive mpuls from any number of modalities, including touch input and/or non-touch
or gestural inputs.
[00SE] In block 408, optionally, the user miterface (e.g., display component 1514

illustrated in Fig. 7) may indicate that gestures are available and that they may affect the
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first application APP1. For example, an icon in 3 header may float or be provided or
displayed, ¢.g., an icon such as icon 216 illustrated in the example of Fig. 2.

00591 Tn block 410, user inputs may be received {e.g., via joput compounend
1516 iliustrated in Fig. 7} wherein the user performs a non-touch gesture X (for
gxample, one of the gestures listed above in Table § or Table 2 according to an
embodiment),

[0060] In block 412, an assigned input Command X performed on the first
application APP1 may be detected while the second application remaius in focus. For
example, a “Cover” gesture performed by the user may be detected and a corresponding
command to “muic” may be applied (e.g., via processing component 1504 lustrated in
Fig. 7} to a phone call {APP1) while the user device is displaying a focused application
APP2 (e.g., via display component 1514 illustrated in Fig. 7).

{00611 Retferring now to Fig. 5, a block diagram illustrates handling active
gesture application selection according to an embodiment of the present disclosure. In
embodiments where a foreground application and a background application are
registered for at least one common interactive input event such as a non-touch gesture
event, the user may be coabled to identify which application should receive the
interactive input (i.c., non-touch gesture) event.

[0062] In block 502, the system may begin handhing an active gesture
application where the foreground application and the background application are
ogistered for at least one common interactive fnput {e.g. non-touch gesture).

[0063] In block S04, the system determines whether a gesture designating a
background application to control has been detected. A user may want fo control a
background task or application. For example, inpuis may be received via a user device

nterface {¢.g., via input component 1516 illostrated n Fig. 7) indicating that the
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background application is to be affected or controlled as will be described in more detail
below in conmection with blocks 508-5314 according to one or more embodiments.
Blocks 508-514 present different embodiments of determining whether a gesture
designating a background application to control has been detected, and embodiments for
responding thereto. These blocks, however, are not necessarily performed concurrently,
nor do they necessarily comprise mutually exclusive embodiments. Further, they are
not exhaustive, as other processes may be used to determine whether a gesture
designating a background application {0 control has been detected and/or to control such
application.

1006471 To block 506, if a gesture designating a background application to control
1s not detected {e.g., the user does not want to control a background task), a default
application selection may ocour such that an interactive input connection, €.g., 8 gesture
connection, has priority by default for an application that 1s m "focus,” for example, the
application that is displayed on a user device interface. For instance, if a uscr uscs a
non-touch gesture cvent such as the oser raising his or her hand in an engagement pose,
then the application in focus receives that engagement pose and responds as 1t novmally
would, without consideration to the background task that may be registered for the same
gesture. Otherwise, if 8 user wanis to control a background task, then there may be
several options, including the following.

10065] In block 508, it it has been detected that a user has maintained an
engagement pose for a predetermined period of ime, an overlay system may be
displayed that allows a user to switch to control a background application. For example,
n an embodiment where an interactive input includes an engagement gesture, the
system may detect a user’s cngagement gesture pose maintained for a predetermined

period of ime, for example, an extended period of time (¢.g., an open hand held in front

N2
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of a user interface for 2-3 seconds) with respect to the time required for engagement of
the foreground application. Thus, maintaining an engagement posc for a certamn period
of time may engage the foreground application, while maintaining the engagement pose
for a longer period of time may engage the background application. In various
embodiments, feedback may be provided for engaging a foreground application or a
background application; for example, there may be one beep when a foreground
application 1s engaged or two beeps when a background application is engaged. In
other embeodiments, an icon may appear when a foreground application is engaged, and
the 1con may be augmented, for example, with music notes {or other ndication of which
application is being controlled) when a background application is engaged. That is, in
an embodiment, detection of a usetr’s engagoment gesture posc maintained for a
predetermined period of time, which may correspond to engagement of a background
application, may be followed by a gesture overlay system entering into a "system mode”
where it displays gesture selectable application icons aliowing the user to swiich the
gesture system in order to control a background application. For example, a gestore
overlay system may comprise, for example, a glowing blue icon saperimposed on a
screen of a user device. Other exaroples of an overlay may include a box or anicon
such as gesture icon 216 iflustrated in the example of Fig. 2, which may appear to float
on top of the user device’s interface or screen. An icon such as gesture icon 216 may
indicate that an application meay continue to run in the background and may be
associated with specific gesture inputs {¢.g., a music application). In general, 3 gesture
overlay system may be of any form, size or shape to indicate that a background
application may be associated and controlled with gesture inputs. Notably, veice or
other processes or types of inpuis may be used to select the active gesture application as

well. In some embodiments, imstead of showing an overlay that indicates which
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background application is being controlied, a plurality of seloctable icons {(cach
corresponding to a background application) may be displayed in the overlay such that
the user may sclect which background application fo control.

[3066] In block 510, if it has been detected that a user has maintained an
engagement pose for a predetermined period of time, the system 1500 may switch to
controlling the gesture control application to the background application without loosing
focus on the foreground application. in an erobodiment where an interactive input by a
user inchides an engagement gesture, the system: may detect the user’s engagement
gesture pose maintained for a predetermined or an extended period of time (e.g., an
open hand held in front of a user interface for 2-3 seconds) with respect to the time
required for engagementi of the foreground application. Thus, detecting an engagement
pose matntained for a certain period of time may engage the foreground application,
while detecting the engagement pose mamtained for a longer period of time may engage
the background application. In various cmbodiments, feedback may be provided for
engaging a foreground application or a background application, for example, there may
be one beep when a foreground applicanon is engaged or two beeps when a background
application is engaged. [n other embodiments, an icon may appear when a foreground
application is engaged, and the icon may be augmented, for example, with music notes
(ot other indication of which application is being countrolied) when a background
application is engaged. That i, in an crabodiment, detection of a user’s engagement
gesture pose maintained for an extended period of time, which may correspond to
engagement of a background application, may be followed by the system automatically
switching to the gesture application in the background task. In this case, a user nterface

may change to reflect an overlay of the background application without losing focus on
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the foreground application, or it may reflect that control has changed using another type
of visual or auditory processes.

[0067] To various embodiments an overlay syster roay comprise, for example, a
glowing icon superimposed on a screen of a user device. Other examples of an overlay
may include a box or an icon such as icon 216 illustrated in the example of Fag, 2,
which may appear to float on top of the user device’s mnterface or screen.

10068] In embodiments where there may be several background applications
ogistered for gesture events, then these applications may be sequentially stepped
through if desived. Alternatively, a "gesture wheel” may appear on the user interface,
which may allow a user to select a desived gesture application more quickly. For
example, a representation in the form of 3 wheel or an arc may appear o float on top of
a screen and may be divided into sections, each section corresponding to a background
application, ¢.g., 2 music note in one section may correspond to a music application, a
phone icon in another section may correspond to a phone application, and so on. A
background application may be selected by selecting the corresponding section, for
example, by detecting a swipe and/or position of a hand.

[0069] In block 512, if a user pose associated with a background application has
been detected, the background application may be engaged. In an embodiment where
the system 1500 accepts several engagement gesture poses, for example, a user’s
specific pose may be detected to signify that the user wishes o engage with a particular
background application associated with that specific pose. For instance, an open palm
hand pose may always engage a foreground application while a two fingered victory
hand pose may directly engage a first background application in some embodiments and
a closed fist gesture may directly engage a second background application. Thus,

specific applications may uniquely be registered to correspond to certain hand poses so

2
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that they always respond when a specific hand posc is detected. These background-
specific gestures may be determined a prior and/or may be persistent, or may be
determined at runtime.

(60701 In block 514, if 3 gesture for selecting between two or more applications
has been detected, the system 1500 may switch between applications. For example, in
an embodiment where the system 1500 supports a phivality of different gestures, a
particular non-touch gesture may be allocated for selecting between two or more gesture
applications. For instance, if a "circle” gesture in the clockwise direction is allocated
solely to this purpose, then when the "circle” gesture is detected, the system may select
another gesture application or the next gesture apphication n a list of registered gesture
applications.

(00011 It should be noted that in the different possibilities for handling active
gesture application selection where a foreground application and a backgroumd
application are registered for at least one common gestare event as described above
according to one or more embodiments, if there is no background gesture application
present, then a generic "systern gesture menu” or "gesture wheel” may appear, which
may be swiped with one hand, and may be used as an application launcher or other
default behavior {e.g., phone dialer, voice recorder, etc.).

[O002] In some embodiments, a task referred to herein as a background task
comprises a task being run and/or displayed on a secondary device or monitor. Gestures
which affect and/or control the secondary device or display may be detected by the
system 1300 in some such embodiments without affecting operation of a foreground
application being run and/or displayed on the system 1500, For example, a user may
have a secondary display device where a secondary task is controlling the data

displayed. The secondary display device may be a heads op display integrated into a
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pair of glasses, or a display inlegrated into a watch, or a wireless link to a TV or other
large display in some embodiments, In this example, the primary display may be used
for any primary task that the user selects, yet simultancously the user would be cnabled
to control the sccondary tasks on the secondary display through gestures. In some such
implementations the hardware used for the gestare detection could either be associated
with the secondary display or integrated into the primary device. The system may be
able to control the secondary task based on user gestures without interfering with the
operation of the primary task on the primary device display. In some embodiments, any
icons or user interface components associated with the gestures may be displayed as
part of the secondary display, rather than on the primary display, to further guide the
user with respect to gesture control options.

(00031 According to one or more embodiments, for any of the possibilities
described above for handling active gesture application selection where a foregroumd
application and a background application are registered for at least one common gesture
event, it may be possible o ase a function that may be referred to as "sticky gestures”.
In this regard, "sticky gestares” may refer 10 mstances where an application that
receives a notification of engagement may receive other gestures that may be selected
by the user in different ways, including for example:

(30041 A, In an embodiment, one method for the user to identify which
application receives gestures may include having the application be explicitly
configured as a system setiing. As an example, a user may configure the gesture system
so that "if my muosic application is running in the background, then all gestures are
routed to 1", This may prevent a foreground application from receiving any gestures

unless the user explicitly changed modes.
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[0005] B. In another emibodiment, a method for the user to identify which
application receives non-touch gestures may inchide having 8 prompt ocenr whenever
gesture engagement occurs and there are more than one application registered for
receiving ovents from the gesture systony. At this point, the user may select either one
ot the background applications or the foreground application by osing interactive inputs
such as non-touch gestures or through any provided selection process. Once the user
finishes the gesture interaction with the selected application, the syster raay either: 1)
enable "sticky gestures” so that the next time that gesture engagement occurs, the
system may aatomatically conmect to the last selected application, or 1) it may be
configured to prompt every time, or 1ii) it may be configured to prompt fthere is a
change in the list of applications registered for the gesture system.

(00061 C. In yet another embodiment, another way for the user to identify
which application receives non-touch gestures may inclide combining an "extended
engagement” techuigue with "sticky gestures”™. In this embodiment, a first engagemont
with a newly running application may bring up its own gesture interface. If the user
extended the engagement (for example, by holding a hand still} or otherwise signaled a
desire to switch modes, then the user may get access to one of the background
applications. Un the next engagement, the "sticky gestures” may be in operation and the
gesture system may connect directly to the application selected the previous time. The
user may choose to repeat the extended engagement at this point and revert fo the
foreground application if desired.

{6007} Referring now to Fig. 6, a diagram illastrates an example of handling a
background task gesture according to an embodiment of the present disclosure. This
embodiment may be implemented similarly to the method itustrated in the embodiment

ot Fig. 2. For example, at 602, in an initial State A, a music application may be playing
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and may be registered for 3 gestures: Left, Right and Up. In this embodiment, Left
may cause the music application to go back one track, Right may cause the music
application o go forward one track, and Up may causc the music application to pause
the playback of music.

[O008] At 604, in a State B, a phone call may be received. The phone call
application may take priority and register for the Left and Right gestures. In this State
B, the Left and Right gestures may no longer be forwarded and applied to the nusic
application, but may instead be used to cither answer the phone call (Right gosture), or
send the phone call to voice mail {(Left gesture). 1t the user does an Up gesture while
the phone is ringing, then the music will pause because the Up gesture is still being
forwarded and applicd to the background application. Once the phone call is
completed, the system returns to a State C 606 where only the music application i
registered for gesture events, and hence Right, Left and Up gestures may all be
forwarded and applicd to the music application.

{00091 According to one or more embodiments of the present disclosure, a
gestare service may be implemented that may manage gesture data in a system. The
gesture service may keep track of which applications utilize which gestures and/or
resolve potential conflicts between applications which use similar gestures. The gesture
service may be configured to associate specific non-touch gestures with specific
applications , or register cach application for specific non-touch gestures when that
application launches, and unregister for the specific non-touch gestures when the
application exits.

[0010] In an embodiment where only one gesture application 1s running, the
service may simply send to that application all messages that it had registered for. In

another embodiment where a new application launches and becomes the foreground
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application, and the proeviously registered gesture application continued to run but was
now in the backgroond {e.g., a music player application), then the foregroumd
application may get precedence for all gesture cvernds that are associated with it. As
such, if the background application had registered for the same non-touch gesture evenis
that the foreground application registered for, then the foreground application may
receive those non-touch gesture events instead of the background application. If there
were any non-touch gesture events for which the background application was registered,
but for which the foreground application was not registered, then the background
application may continue to receive such non-touch gesture events, It the foreground
application were to quit or ¢xit, then the background application may be restored as the
primary recciver of any of those gestures that had been usurped by the foreground
application. In ancther embodiment, the first application to register a gesture may
maintain control of the gestures. In yet another embodiment, a user may be prompted to
select which application is controlled by a certain gestore when there is a conflict. In
angther embodiment, the application which “owns” a gesture may be assigned based on
frequency of use of the application, importance (e.g., emergency response functions are
more important than music), or some sort of hierarchy or priority.

(G011} In an cobodiment where a user may want {0 input non-touch gestore
events to the background application, and where the non-touch gesture events were also
registered to the foreground application, then the service may provide a mechanism fo
implement gesture message switching, for example, as described above with respect to
the embodiment of Fig. 5. One example for implementing this may be 1o vse an
extended non-touch gestare, for instance a static hand pose that is held for an extende
period of time or a custom gesture such as a unique hand pose, or any other mechanism

to invoke a special "gesture mode overlay™. The overlay may be drawn or floated by the
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service on top of everything currently on the display without affecting the currently
foreground application. The overlay may indicate which apphication will currently
receive or be affected by gesture tnputs, or may indicate a plurality of applications
(background and/or foreground) which may be selected to receive gesture inputs. Once
the system is in the special gesture mode overlay state, the user may be prompted to
sclect which application should receive gestures. As an example, the icons for the two
apphications (foreground and background} may be shown and the user may sclect thom
with a simple gesture fo one side or the other. Altcrnatively, a larger number of options
may be shown and the user may move his or her hand without touching the screen and
control a cursor to choose the desired option. Once the user bas selected the desired
option (for instance the background application) then the service may change the
priority of registered gestures to make the background application the higher priority
service and it may begin receiving gesture messages that were previously usurped by
the foreground application. This "sticky"” gesture mode may remsain in offect uniil the
aser explicitly changed it using the gesture mode overlay or if one of the applications
exited.

[0012] To one or more cmbodiments, a lst, library or vocabulary of gestures
associaied with an application may change based on the applications that register. For
example, a music application may be registered for gestures including Left, Right
motions, where Left may cause the music application to go back ong track, and Right
may cause the music application to go forward one track. Subsequently, a phone
application may also register for gestures including Left, Right motions, where Left may
cause the phone application to send a call to voicemat], and Right may cause the phone
application to answer a phone call. In some embodiments, the commands associated

with Left and Right will change when the phone application registers. Further, if a
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browser application subsequently registered for gestures including a Circle gosture to
refresh a webpage and an Up motion o bookmark the webpage, additional gestares may
be available for use by the user in comparison to when just the music application and
phone application were registered. As such, the list, library or vocabulary of gestures
may change based on the registered applications (or their priority).

[O013] According to one or more embodiments of the present disclosure, the
system may provide notifications of actions associated with an application, for example,
pop-up notifications may be displayed on a screen of 2 user device, e.g., near an edge of
corner of a display when new email is received or when a new song is starting to play.
An application which is associated with a pop-up notification roay have priority for
gestures for a certain amount of time {e.g., 3-5 seconds) after the pop-up notification
appears on the screen, or while the pop-up notification is being displayed. A user may
have the option to dismiss the pop-up notification with a certain gesture, or otherwise
indicate that he or she does not want to control the application associated with the pop-
up notification.

[0014] Advantageously, according to one or more embodiments of the present
disclosure, background applications may be controlled by associated commands oven if
the application is not in focus. Furthermore, unlike typical systems that use dedicated
mierfaces such as buttons or voice commmands where a user may have to remember and
say a verbal cormmand, o embodiments herein, a limited number of gestures may
stmultancously be assigned to different applications, which may makc them casier for
the user to remember. Thus, even where an available vocabulary of gestares is small,
user may effectively interact with a number of applications.

(0015] Referring now to Fig. 7, a block diagram of a system for implementing a

device is illustrated according to an embodiment of the present disclosure.
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(6016] It will be appreciated that the methods and systems disclosed herein may
be implemented by or incorporated into a wide variety of electronic systems or deviges.
For example, a system 1500 may be used fo implement any type of device including
wired or wireless devices such as a mobile device, a smart phone, a Personal Digital
Assitant (PDA), a tablet, a laptop, a personal computer, a TV, or the ike. Gther
exemplary electronic systems such as a music player, a video player, a communication

evice, a network server, efc. may also be configured in accordance with the disclosure.

{0017} System 1500 may be suitable for implementing cmbodiments of the
present disclosure including various user devices, Systems 1500, such as partof a
device, ¢.g., smart phone, tablet, personal computer and/or a vetwork server, includes a
bus 1502 or other communication mechanism for communicating information, which
nterconnects subsystems and components, inchuding one or more of a processing
component 1504 {(e.g., processor, micro-controller, digital signal processor (DSP), ete.),
a system memory component 1506 (e.g., RAM), a static storage component 150 (e.g.,
ROM), a network interface component 1512, a display component 1514 {or
alternatively, an interface to an external display}, an input component 1516 (e.g.,
keypad or keyboard, interactive input component such as a touch screen, gesture
recognition, ¢ic.}, and a cursor controf component 1518 (e.g., a mouse pad). As
described above according to one or more embodiments, an application may be
displayed via display component 1514, while another application may run n the
background, for example, by processing component 1504, A gesture service, which
may be implemented in processing component 1504 may manage gestures associated
with each application, wherein the gestures may be detected via input component [516.
In various cmbodiments, gesture look up tables such as Table 1 and Tabic 2 described

above may be stored in storage component 1508,

33



WO 2014/149698 PCT/US2014/020464

[0018] In accordance with embodimenis of the present disclosure, system 1300
performs specific operations by processing component 1504 executing one or more
sequences of one or maore instructions contained in system uemory comaponent 1506,
Such instructions may be read into systom memory component 1506 from another
computer readable mediom, such as static storage component 1508, These may inclode
mstructions to control apphications or tasks via interactive inputs, ete. In other
embodiments, hard-wired circuitty may be used in place of or in combination with
software instructions for implementation of one or more embodiments of the disclosure.

[0019] Logic may be encoded in a computer readable medium, which may refer
to any medivm that participates in providing nstructions to processing component 1504
for exccution. Such a medivm may take many forms, including but not Himited to, nop-
vilatile media, volatile media, and transmission media. In various implementations,
volatile media includes dynamic memory, such as system memory component 1506,
and transmission media includes coaxial cables, copper wire, and fiber optics, including
wires that comprise bus 1502, In an embodiment, transmission media may take the
form of acoustic or light waves, such as those generated during radio wave and infrared
data convnunications. Some common forms of computer readable media include, for
example, RAM, PROM, EPROM, FLASH-EPROM, any other memory chip or
cartridge, carrier wave, or any other medium from which a computer 1s adapted to read.
The computer readable medium may be non-transitory.

[0020] In various ermabodiments of the disclosure, execuiion of instruction
sequences to practice the disclosure may be performed by system 1500, In various
other embodiments, a plurality of systems 1500 coupled by communication hink 1520
(e.g., WiFi, or various other wired or wircless networks} may perform mstruction

sequences to practice the disclosure in coordination with one another. System 1500
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may receive and extend inputs, messages, data, information and insiructions, including
one or more programs {1.¢., application code) through commumication lnk 1520 and
network interface component 1512, Received program code may be executed by
processing component 1504 as received and/ov stored in disk drive component 1516 or
some other non-volatile storage component for execution.

[0021] Retferning to Fig. 8, a flow diagram illustrates a method for controlling an
application according to an embodiment of the present disclosure. It should be noted
that the method illustrated in Fig. 8 may be implemented by system 1500 ilustrated in
Fig. 7 according to an embodiment.

[0022] To block 802, system 1500, which may be part of a user device, may run
g foreground application displayed on an interface of the user device, for example, on
display component 1514,

{0023} In block 804, the system may run at least one application n a
background on the user device. An application may run in the background while a
foreground application is in focus, e.g., displayed via display component 1514,

1002471 In block 306, the system may detect a non-touch gesture input from a
user of the user device, for example, via input component 1516, In various
embodiments, non-touch gesture inputs may inchude poses or motions using an ohject
such as a hand, a finger, a pen, ete. divectly over a user device mterface {c.g., on-
screen), or off the user device interface such as on a side, top, bottom or back of the user
device {e.g., off-screen). In varicus embodiments, a user device may include interactive
input capabilities such as gaze or eye tracking.

[0025] In block 308, the system may determine (e.g., by processing component
1504} to which of the foreground application and the at least one application in the

backgroond the detected non-touch gesture nput applies.
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16026] As thosc of some skill in this art will by now appreciate and depending
on the particular applcation at hand, many modifications, substitutions and variations
can be made in and fo the materials, apparatus, configurations and methods of use of the
devices of the present disclosure without departing from the spirit and scope thereofl In
light of this, the scope of the present disclosure should not be limited to that of the
particular embodiments ilustrated and described herein, as they are merely by way of
some examples thereof, but rather, should be fully commensurate with that of the claims

appended hercafter and their functional equivalents.

36



WO 2014/149698 PCT/US2014/020464

What is claimed is:

1. A method for controlling a background application, the method

comprising:

detecting a non-touch gestore input received by a user device;

associating the non-touch gesture input with an application running in a
background, wherein a different focused application is running n a fereground;

controlling the background application with the associated non-touch gesture

iaput without affecting the foreground application.

2 The method of claim 1, wherein the focused application is displayed on

an interface of the user device.

3. The method of claim 2, further comprising displaying an overlay over the
focused application on the interface of the user device, wherein the overlay indicates

that non-touch gesture inputs are available to affect the backgroumd application,

4. The method of claim 1, wherein the non-touch gesture input conprises 2

posc or a motion by an objoct, gaze or eye iracking.

3. The method of claim {, wherein the associating comprises using a global
look-up table indicating specific non-touch gesture inputs assigned 1o corresponding

commands for corresponding specific applications.

6. The method of claim 1, further comprising assigning non-touch gesture
mputs to corresponding commands for applications based on a current cutput state of
the user device.

7. The method of claim 1, further comprising:

detecting a non-touch gesture input that is registered for the foreground

application and the background application; and

sclecting an active non-touch gesture input application for applying the detected
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non-touch gesture input.

3. The method of claim 7, wherein the detecting further comprises detecting
an engagement pose designating a background application to control and that is
maintained for a predetermined period of time, and providing an overlay that allows a

user to swiich control to the background application.

9. The method of ¢laim 7, wherein the detecting further comprises detocting
an engagement pose designating a background application to control and that is
maintained for a predetermined period of time, and automatically switching to control
the background application without losing focus on the foreground application.

10.  The method of claim 7, wherein the detecting further conprises detecting
a specific non-touch gesture input that signifies that a user wants to engage with the
background application, the background application being one of 8 plurality of

background applications.

11 The method of claim 7, wherein the detecting further comprises detecting
a single non-touch gesture input that is allocated for sclecting between two or more

applications.

12, The method of claim 7, forther comprising enabling a mode in which
noun-touch gesture input engagement is automatically connected to a last selected

application,

13, The method of claim 1, further comprising registering the background
application for specific non-touch gesture jnputs when the background application
launches, and unregistering the background application for the specific non-touch

gesture mputs when it exits,

4. The method of ¢laim 1, wherein clements of the background application

are not displayed while the focused application 1s nunming in a foreground.
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~

15. A method for controlling an application comprising:

running a foreground application displayed on an interface of & user device;
runwing at least one application in a background on the user device;
detecting a non-touch gestore input from a user of the user device: and
determining to which of the foreground application and the at least one

application in the background the detected non-touch gesture input applics.

16. The method of ¢laim 15, further comprising:

deternrining whether the foreground application and application the background
application are registered for a different set of non-touch gesture input events;

if the foreground application is registered for a different set of non-tooch gesture
input events than the background application, routing the detected non-touch gesture
nput to an application for which the noun-touch gesture input is registered; and

if the foreground application is registered for at least one non-touch gesture
input event that is the same as a registered input event for the background application,

selecting between the foreground application and the background application.

17.  The method of claim 16, wherein the selecting between the foreground
application and the background application further comprises: detecting an engagement
posc that is matudained for a predetermined period of time and providing an overlay that

allows a user to switch control to the background application.

18.  The method of claim 16, wherein the selecting between the foreground
apphication and the background application further comprises: detecting an engageroent
pose that is maintained for a predetermined period of ime and antomatically switching
to control the backgroond application without losing focus on the foreground

application.

19, The method of claim 16, wherein the selecting between the foreground
application and the background application further comprises: detecting a specific non-
touch gesture fnput that significs that a user wants to engage with the background
application, the background application being one of a plurality of background
applications.
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20, The method of claim 16, wherein the selecting between the foreground
application and the background application further comprises: detecting a single non-

touch gestare input that is allocated for selecting between two or more applications.

21 The method of claim 15, further comprising registering the background
application for specific non-touch gestore inputs when the background application

launches and voregistering the background application when it exits.

22. A device comprising:
an input configured to detect non-touch gosture inputs; and
one or more processors configured to:
run a foreground application displayed on an nterface of the device;
run at least one application fn a background on the device;
deteet a4 non-touch gesture mput; and
determine to which application of the foregroumd application and the at
lcast one application in the background the detected non-touch gesture input

applics.

23.  The device of claim 22, wherein the one or more processors are further
configured to:

deternrine whether the foreground application and the background application
are registered for a different set of non-touch gesture input cvents; and

if the foreground application is registered for a different set of non-touch gesture
input events than the background application, route the detected non-touch gesture input

to an application for which the non-touch gesture input is registered; and
if the foreground application is registered for at least one non-touch gesture
iapui cvent that is the same as a registered imput event for the background application,

select between the foreground application and the background application.

24, The device of claim 23, wherein the one or more processors are further
configured to: if the foreground application is registered for at icast one non-touch

gesture input event that 1s the same as a registered input event for the background
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application, detect an engagement pose that is maintained for a predetermined period of
time and provide an overlay that allows a user to switch control to the background

application.

25.  The device of claim 23, wherein the ong or more processors are further
configured to:  if the foreground apphication is registered for at Jeast one noun-touch
gesture input event that is the same as a registered mput event for the background
application, detect an engagement pose that is maintained for a predetermined period of
time and avtomatically switch o control the background application without losing

focus on the foreground application.

26.  The device of claim 23, wherein the one or more processors are further
configured to:  if the foreground apphication is registered for at Jeast one noun-touch
gesture input event that 1s the same as a registered input event for the background
application, detect a specific non-touch gesture input that significs that a user waunts to
engage with the background application, the background application being one of a

plurality of background applications.

27.  The device of claim 23, wherein the one or more processors are further
configured to:  if the foreground apphication is registered for at Jeast one noun-touch
gesture imput event that is the same as a registered input event for the background
application, detect a single non-touch gesture mput that is allocated for switching

etween two or more applications.

28, The device of claim 22, wherein the one or more processors are further
configured to:  register the background application for specific non-touch gesture inputs
when the background application launches and unregister the background application

when it exits.

29, The device of claim 22, wherein the input further comprises at least one
of a microphone sensitive to ultrasonic frequencies, an image or video capturing
component, a gaze or eye fracking sensor, an infrared detector, a depth sensor, a

microelectromechanical system device sensor, and an electromagnetic radiation
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etector, or a combination thereof.

30.  The device of claim 29, wherein the tnput is located on at least one
surface of the device and configured to detect non-touch gesture inputs porformed
directly m front of the device, or configured to detect non-touch gestare inputs off a

direct line of sight of the device.

31 Axn apparatus for controlhing an application comprising:

means for nmning a foreground application displayed on means for displaying;
means for running at least one application in a background;

means for detecting a non-touch gesture input from 2 user of the apparatus; and
means for determining to which of the foreground application and the at least

ong application in the background the detected non-touch gesture input applies.

32, The apparatus of claim 31, further comprising:

means for determining whether the foreground application and the background
application are registered for a different set of non-touch gesture input events;

means for routing the detecied non-touch gesture fnput evend 1o an application
for which the non-touch gesture mput is registered if the foreground application is
registered for a different set of non-touch gesture input events than the background
application; and

means for selecting between the foreground application and the background
application if the foreground application is registered for at least one non-touch gesture

input event that is the same as a registered input event for the background application.

33.  The apparats of claim 32, wherein the means for selecting between the
foreground application and the background application further comprises: means for
ctecting an engagement pose that is maintained for a predetermined period of time and
means for providing an overlay that allows a user to switch contrel to the background

application.

34.  The apparatos of claim 32, wherein the means for selecting between the

foreground application and the background apphication further comprises: means for
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ctecting an engagement pose that is maintained for a predetermined period of time and
means for automatically switching to control the background apphication without losing

focus on the foreground application.

35. The apparatus of claim 32, wherein the means for selecting between the
foreground application and the background application further comprises: means for
detecting a specific non-touch gesture input that significs that a user wants to engage
with the background application, the background application comprising onc of a

phurality of background applications.

36.  The apparatos of claim 32 wherein the means for selecting between the
foreground application and the background application further comprises: means for
detecting a single non-touch gesture input that is allocated for selecting betwoen two or

more applications.

37.  The apparatus of claim 32, further comprising means for registering one
ot more of the at least one application in the background for specific non-touch gesture
nputs when the one or more of the at least one application in the background launches,
and means for unregistering when the one or more of the at least one application in the

hackground exits,

3%, A son-transitory computer readable mediom on which are stored
computer readable instructions which, when executed by a processor, cause the
Processor to:

run a foreground application displayed on an interface of a user device;

run at least one application in a backgrovnd on the user device;

detect a non-touch gestore input; and

determine to which of the foreground application and the at least onc application

in the background the detected non-touch gesture input applies.
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Display an active application on a user device interface
(“foreground application”)

— 102

l

Receive at least one interactive input via the user device interface

104

l

Associate the received interactive input with an active application
that is running in the background (“background application”),
wherein the background application is different than
the displayed foreground application

— 106

A 4

Apply the input command to the background application without
affecting the foreground application

— 108

FIG. 1
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Assign gestures to corresponding commands for specific

applications in global gesture look-up table —402
Initiate first application that has associated gestures in the 404
global gesture look-up table [

l

Initiate a second application, which is the focused application
and is displayed 406

Optional: indicate that gestures are available to control or affect
the first application

Receive gesture input ~410

l

Assigned command is performed on the first application
while the second application remains in focus

—~412

FIG. 4
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Running a foreground application displayed on an
interface of a user device

—3802

l

Running at least one application in a background
on the user device

~—804

l

Detecting a non-touch gesture input from a user
of the user device

—806

l

Determining to which of the foreground application
and the at least one application in the background
the detected non-touch gesture input applies

—3808

FIG. 8
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