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A method uses a computing device that includes a {first pro-
cessor 1n a first, iactive state operatively coupled to a second
processor 1n an active state. While the first processor 1s in the
first state (301) the second processor uses sensors to deter-
mine (303) that a first condition occurred. In response to
determining that the first condition has occurred, the first
processor nitializes (305) to a second, active state. It the first
or second processor determines (311) that a second condition
has occurred within a given time period (307 and 309) after
the first condition occurred, the first processor performs (3135)
a first action such as launching a software application, cap-
turing a digital photograph, or placing a phone call.
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INITIALIZE A COMPUTING DEVICE TO
PERFORM AN ACTION

FIELD OF USE

[0001] This application generally relates to a computing
device, and 1n particular, to imtializing a computing device to
perform an action.

BACKGROUND

[0002] In a portable computing device such as a smart-
phone, multiple time-consuming steps are required to transi-
tion the computing device from an inactive state to an active
state capable of performing an action using the device. For
example, a typical smartphone takes several seconds for a
user to remove the smartphone from a pocket or purse, acti-
vate a camera application, and take a snapshot using the
camera function of the smartphone. Further, additional time
may be required for a user to enter an unlock code on the
device prior to activating the camera function.

[0003] Accordingly, there 1s an opportunity to improve the
speed and usability of a computing device transitioning from
an 1nactive state to an active state capable of performing an
action using the device.

BRIEF DESCRIPTION OF THE FIGURES

[0004] The present disclosure 1s illustrated by way of
examples, embodiments, and the like and 1s not limited by the
accompanying figures, 1n which like reference numbers indi-
cate similar elements. Elements in the figures are 1llustrated
tor stmplicity and clarity and have not necessarily been drawn
to scale. The figures along with the detailed description are
incorporated and form part of the specification and serve to
turther 1llustrate examples, embodiments, and the like and
explain various principles and advantages, in accordance
with the present disclosure, where:

[0005] FIG. 1 15 a block diagram 1llustrating one embodi-
ment ol a computing device 1 accordance with various
aspects set forth herein.

[0006] FIG.21saflow chartillustrating one embodiment of
a method of mitializing a computing device to perform an
action with various aspects described herein.

[0007] FIG. 3 1s a tlow chart 1llustrating another embodi-
ment of a method of 1mtializing a computing device to per-
form an action with various aspects described herein.

[0008] FIG. 4 illustrates one embodiment of a method of
determining that a first condition has occurred with various
aspects described herein.

[0009] FIG. 3 1llustrates another embodiment of a method
of determining that a first condition has occurred with various
aspects described herein.

[0010] FIG. 6 1llustrates another embodiment of a method
of determining that a first condition has occurred with various
aspects described herein.

[0011] FIG. 7 illustrates another embodiment of a method
of determining that a first condition has occurred with various
aspects described herein.

[0012] FIG. 81llustrates one embodiment of a front view of
a computing device in landscape orientation with various
aspects described herein.

[0013] FIG. 9 1llustrates one embodiment of a method of
determining that a second condition has occurred with vari-
ous aspects described herein.
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[0014] FIG. 10 1llustrates another embodiment of a method
of determiming that a second condition has occurred with
various aspects described herein.

[0015] FIG. 11 1llustrates another embodiment of a method
of determiming that a second condition has occurred with
various aspects described herein.

[0016] FIG. 12 illustrates another embodiment of a front
view ol a computing device 1n portrait orientation with vari-
ous aspects described herein.

[0017] FIG. 13 illustrates another embodiment of a method
of determiming that a second condition has occurred with
various aspects described herein.

[0018] FIG. 14 1llustrates another embodiment of a method
of determiming that a second condition has occurred with
various aspects described herein.

[0019] FIG. 15 1llustrates another embodiment of a method
of determiming that a second condition has occurred with
various aspects described herein.

DETAILED DESCRIPTION

[0020] This disclosure provides example methods and
devices for imitializing a computing device to perform an
action. An optional first phase, triggered by certain sensors,
such as low-power sensors operatively coupled to a low-
power processor of the computing device, may be used to
initiate a warm-up processing function of a main processor of
the computing device. A second phase, triggered by different
sensors such as higher-power sensors, may be used to prepare
the computing device for a first action and perform the first
action such as launching a camera application. Optionally, a
third phase, triggered by any available sensors, may be used to
perform a second action such as taking a picture using the
camera application. Configuring a computing device 1n
accordance with various aspects described herein may pro-
vide increased usability of the computing device.

[0021] Inone aspect, power consumption of the computing
device may be decreased because, initially, only low-power
sensors are being used. In another aspect, perceived reaction
time of the computing device may be improved because a
warm-up processing function supports quicker performance
of the first action relative to the first action being performed
without a warm-up phase. In a third aspect, the use of different
sets of sensors reinforces proper computing device-interpre-
tation of 1ntentional actions from the user and rejects inter-
pretations of user actions that may result 1n a false positive or
false negative. In a fourth aspect, user interactions with the
computing device may be orientation-independent so that the
computing device may perform the warm-up and/or the first
action while the user 1s positioning the device. Especially for
computing device applications that have a noticeable launch
or start-up time, such as a camera application, a browser
application, or a dialer application, teachings from this dis-
closure may assist the computing device 1n accurately per-
forming an action that a user desires. A computing device may
be referred to as a mobile station (MS), terminal, cellular
phone, cellular handset, personal digital assistant (PDA),
smartphone, wireless phone, orgamzer, handheld computer,
desktop computer, laptop computer, tablet computer, set-top
box, gaming console, television, appliance, medical device,
display device, or some other like terminology.

[0022] FIG. 1 15 a block diagram 1llustrating one embodi-
ment of a computing device 100 1n accordance with various
aspects set forth herein. In FIG. 1, the computing device 100
may be configured to include a first processor 101 operatively




US 2014/0208333 Al

coupled to a second processor 102, a memory 103, an nter-
face port 111, a clock circuit 115, a communication sub-
system 125, a display 127, a power supply 129, another sub-
system 131, another component, or any combination thereof.
The first processor 101 may be configured to control and
perform various functions associated with the control or
operation of the computing device 100. Further, the first pro-
cessor 101 may be a primary processor. The second processor
102 may also be configured to control and perform various
functions associated with the control or operation of the com-
puting device 100. The second processor 102 may be a sec-
ondary processor either physically integrated or physically
distinct from the first processor. In one example, the second
processor 102 may be a low power processor. In another
example, the second processor 102 may be a low power
sensor hub. In another example, the second processor 102
may be alow power sensor controller. In another example, the
second processor 102 may be in an active mode while the first
processor 101 1s 1n an 1mnactive mode. In some circumstances,
the second processor 102 may wake-up the {first processor
101. A person of ordinary skill will recognize various con-
figurations for multiple processors to optimize, for instance,
power consumption, cost, or performance.

[0023] In the current embodiment, the memory 103 stores
instructions for an operating system 105, a software module
106, data 107, a camera application module 108, a dialer
application module 109, a browser application module 110, a
system program, an application, a utility, or any combination
thereof. In one definition, data 1s information 1n a form suit-
able for use by a computer. A person having ordinary skill 1in
the art will recognize that the subject matter of this disclosure
may be implemented using various operating systems or com-
binations of operating systems. The memory 103 may be
configured to include a random access memory (RAM), a
static RAM (SRAM), a dynamic RAM (DRAM), a read only
memory (ROM), avolatile memory, a non-volatile memory, a
cache memory, a hard drive memory, a virtual memory, a
smartcard memory such as a subscriber identity module or a
removable user i1dentity module (SIM/RUIM), another
memory, or any combination thereof. In one example, the
memory 103 refers to a combination of volatile and non-
volatile memories. The first processor 101 may execute pro-
gram 1nstructions stored in memory 103 and associated with
the operating system 105, the software module 106, the cam-
era application module 108, the dialer application module
109, the browser application module 110, a system program,
an application, a utility, or any combination thereof. Further,
the processor 101 may read or write the data 107 stored 1n the
memory 103.

[0024] InFIG. 1, the first processor 101 may be configured
to use first output components 113 via the first interface port
111. The first interface port 111 may include a sernial port, a
parallel port, a general purpose imnput and output (GPIO) port,
a game port, a universal serial bus (USB), a micro-USB port,
a high definition multimedia (HDMI) port, a video port, an
audio port, a Bluetooth transceiver, a near-field communica-
tion (NFC) port, another like interface port, or any combina-
tion thereof. A person of ordinary skill will recognize that an
output component may use the same type of interface port as
an mput component. For example, a USB port may provide
input to and output from the computing device 100. The first
output components 113 may include a speaker, a sound card,
a video card, a display, a monitor, a printer, an actuator, a
smartcard, another output component, or any combination
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thereol. In one example, the first output components 113 may
include an audio loudspeaker, a haptic actuator, and an elec-
tronic display portion of a touch screen.

[0025] In the current embodiment, the first processor 101
may use first input components 114 via the first interface port
111 to allow information to be recerved by the computing
device 100. The first input components 114 may include a
mouse, a trackball, a directional pad, a trackpad, a touch-
sensitive display, a scroll wheel, a digital camera (still or
video), a web camera, a microphone, a sensor, a smartcard,
combinations, or the like. The sensor may be, for instance, a
presence sensor, a motion sensor, a sound sensor, a force
sensor, an optical sensor, a photon sensor, another like sensor,
or any combination thereof. A presence sensor may be, for
instance, a touch-sensitive display, a touch sensor based on
capacitive, resistive, force-sensing, or surface acoustic wave
technology, a proximity sensor based on 1nfrared light tech-
nology, a mechanical switch, a stress sensor, a temperature
sensor, a conductivity sensor, a visible light-based sensor, a
magnetometer, the like, or any combination thereof. A sound
sensor may be a microphone such as a low-fidelity micro-
phone or a high-fidelity microphone. A motion sensor may
be, for instance, an accelerometer, a gyroscope, a magnetom-
eter, a tilt sensor, a force sensor, or the like. For example, the
first input components 114 may include a capacitive touch
panel portion of a touch screen, a digital camera, and a micro-
phone.

[0026] In this embodiment, the second processor 102 may
use second output components 121 via a second 1nterface port
119. The second mterface port 119 may include a serial port,
a parallel port, a GPIO port, a game port, a USB, a micro-USB
port, an HDMI port, a video port, an audio port, a Bluetooth
transceiver, an NFC port, another like interface port, or any
combination thereof. The second output components 121
may 1nclude a speaker, a sound card, a video card, a display,
a monitor, a printer, an actuator, a smartcard, another output
component, or any combination thereof. In one example, the
second output components 121 consume less power than the
first output components 113 and may include a light-emitting
diode or a low-power organic light-emitting diode (OLED)
display.

[0027] InFIG.1, the second processor 102 may use second
input components 122 via the second interface port 119 to
enable 1nformation to be recerved by the computing device
100. The second mput components 122 may include a mouse,
a trackball, a directional pad, a trackpad, a touch-sensitive
display, a scroll wheel, a digital camera (still or video), a web
camera, a microphone, a sensor, a smartcard, combinations,
or the like. The sensor may be, for instance, a presence sensor,
a motion sensor, a sound sensor, a force sensor, an optical
sensor, a photon sensor, another like sensor, or any combina-
tion thereof. A presence sensor may be, for instance, a touch-
sensitive display, a touch sensor based on capacitive, resis-
tive, force-sensing, or surtace acoustic wave technology, a
proximity sensor based on infrared light technology, a
mechanical switch, a stress sensor, a temperature sensor, a
conductivity sensor, a visible light-based sensor, a magne-
tometer, the like, or any combination thereof. A sound sensor
may be a microphone such as a low-fidelity microphone or a
high-fidelity microphone. A motion sensor may be, for
instance, an accelerometer, a gyroscope, a magnetometer, a
t1lt sensor, a force sensor, or the like. For example, the second
input components 122 consume less power than the first input
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components 114 and may include an accelerometer, a low-
fidelity microphone, and an ambient light sensor.

[0028] Inthis embodiment, the computing device 100 may
be configured to communicate with a network 141 using the
communication subsystem 125. The communication func-
tions of the communication subsystem 123 may include data
communication, voice communication, multimedia commu-
nication, short-range communications such as Bluetooth,
near-field communication, location-based communication
such as the use of the global positioning system (GPS) to
determine a location, another like communication function,
or any combination thereof. For example, the communication
subsystem 125 includes cellular communication, Wi-F1 com-
munication, Bluetooth communication, and GPS communi-
cation. The network 141 may encompass wired and wireless
communication networks such as a local-area network
(LAN), a wide-area network (WAN), a personal-area network
(PAN), a computer network, a wireless network, a telecom-
munications network, another like network or any combina-
tion thereof. For example, the network 141 may be a cellular
network, a Wi-F1 network, and a near-field network.

[0029] Although the display 127 1s separately shown here
in FI1G. 1, the display may be considered an output component
such as a first output component 113 or a second output
component 121. Additionally, 11 the display 127 1s a touch-
screen, 1t may also be considered an input component such as
a first input component 114 or a second mnput component 122.
In one definition, a touch-sensitive display 1s an electronic
visual display that may detect the presence and location of a
touch, gesture, or object near its display area. In one defini-
tion, the term “near’” means on, proximate, or associated with.
In another definition, the term “near” 1s the extended spatial
location of. The computing device 100 receives power from
the power supply 129. The power supply 129 may be, for
instance, from a rechargeable battery, an alternating current
(AC) source, another power source, or any combination
thereotf. The computing device 100 may also include the clock
circuit 115 to provide one or more clock signals to the various
components and elements of the computing device 100.

[0030] FIG. 2 1s a flow chart 200 illustrating one embodi-
ment of a method of imitializing a computing device, such as
the computing device 100 of FIG. 1, to perform an action with
various aspects described herein. In FIG. 2, the method may
begin by mitializing 201 the first processor 101 to a first state.
In one example, the first state may be a sleep, 1dle, mactive, or
other low-power mode of operation. In another example, the
first state may be associated with reducing the frequency of a
system clock, generated by a clock circuit 115, provided to
the first processor 101. In yet another example, the first state
may include disconnecting one or more clocks to the proces-
sor 101. In a further example, the first state may involve
reducing the power supply voltage to the processor 101.

[0031] Because the first processor 101 1s 1n the first state,
the second processor 102 determines 203 that a first condition
has occurred. Several examples of methods for determining
that a first condition has occurred will be described with
reference to FIGS. 4-7. In response to determining that the
first condition has occurred, the computing device 100 1ni-
tializes 205 the first processor 101 to a second state. In one
example, the second state may be an active mode of operation.
In another example, the first processor 101 in the second state
uses an increased system clock frequency, as generated by a
clock circuit 115. In yet another example, the second state
may include reconnecting one or more clocks to the processor

Jul. 24,2014

101. In a further example, the second state may mnvolve
increasing the power supply voltage to the processor 101. The
initialization of the first processor 101 to the second state may
be associated with waking-up the first processor 101. For
example, mitializing the first processor 101 may nitiate a
kernel operation of an operating system, such as operating
system 105 of FIG. 1, and enable the first processor 101 to
monitor a sensor, such as a first input component 114 of FIG.
1. In one example, during initialization, the computing device
100 may also activate the display 127. In another example,
during iitialization, the computing device 100, may start the
communication subsystem 125 1n preparation for transferring
data or commencing a phone call. In another example, during
initialization, the computing device 100, may activate various
sensors associated with the first processor 101 or the second
processor 102.

[0032] In FIG. 2, the computing device 100 may set 207 a
first timer to a first time period. In one example, the first time
period may be suflicient to allow a user to meet a second
condition within a reasonable time period after the first con-
dition. In another example, the first time period may be ten
(10) seconds. If the first timer expires 209 prior to the method
determining that a second condition has occurred 211, then
the method may again initialize 201 the first processor 101 to
the first state. This return to mitialization 201 after the first
condition occurs, but when the second condition does not
occur within the first time period, may return the first proces-
sor 101 from a higher-power second state to a lower-power
first state. In this situation, the first processor 101 had moved
to a second state 1n anticipation of a second condition, but
when the second condition was not fulfilled within the first
time period, the first processor 101 returned to the first state.

[0033] Although the first condition has not occurred 203,
the method may set 210 the first timer to a fifth time period. In
one example, the fifth time period may be multiple maillisec-
onds. In another example, the fifth time period may be one
hundred (100) milliseconds. This fifth time period supports
an alternate path to determining, by the second processor 102,
if the second condition has occurred 211 prior to an expiration
of the first timer. Thus, even when the first condition does not
occur prior to the second condition, the second processor 102
and its associated input components 122 may detect the sec-
ond condition.

[0034] In this embodiment, 1n response to determining, by
the second processor 102 (through branch 205 or 210) or the
first processor 101 (through branch 205), that the second
condition has occurred prior to the expiration of the first
timer, the first processor 101 performs 215 a first action. In
one example, the first action may include securely unlocking
the computing device, which allows the computing device to
be used for limited purposes such as (a) taking photographs or
videos but not viewing or transmitting photographs or videos
or accessing other capabilities of the computing device or (b)
receiving phone calls but not initiating phone calls or access-
ing other capabilities of the computing device or (¢) opening
a browser to perform a search but limiting access to other
capabilities of the computing device. In another example, the
first action may include launching a software application such
as a camera application, a phone dialer application, or a
browser application. If the first processor 101 was previously
initialized to the second state per block 205, the first action
may be performed faster than i1 the first processor 101 was
still 1n the first state per branch 210 when the second condition
was detected.
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[0035] In accordance with the flow chart 200 of FIG. 2, a
user may satisiy the first and second conditions, or simply the
second condition, to mnstruct the computing device to perform
a first action. It the first condition preceded the second con-
dition within the first time period, the first processor 101 1n
the second state could perform the first action more quickly
than 11 the first processor 101 was 1n the first state when the
second condition occurred. Still, even 1f the first condition did
not precede the second condition, the first processor 101 can
still perform the first action starting from the first state. By
carefully observing user behavior and intelligently defining
first conditions, second conditions, and time periods, a com-
puting device may seem to anticipate when a user intends to
perform a first action and warm up the first processor 101
from a lower-power state to a higher-power state after a first
condition 1s satisfied and prior to the user interacting with the
computing device to satisiy the second condition. This has an
advantage of decreasing the reaction time of the computing
device relative to satistying the second condition.

[0036] FIG. 3 1s a flow chart 300 illustrating another
embodiment of a method of 1mitializing a computing device,
such as the computing device 100 of FIG. 1, to perform an
action with various aspects described herein. In FIG. 3, the
flow chart 300 may begin by mitializing 301 the first proces-
sor 101 to a first state as previously described with respect to
FIG. 2 block 201. Because the first processor 101 1s in the first
state, the second processor 102 determines 303 that a first
condition has occurred. Several examples of determining that
a first condition has occurred will be described with respectto
FIGS. 4-7. In response to determining that the first condition
has occurred, the computing device 100 1nitializes 305 the

first processor 101 to a second state as previously described
with respect to FIG. 2 block 205.

[0037] InFIG. 3, the computing device 100 may set 307 a
first timer to a {irst time period as previously described with
respect to FIG. 2 block 207. If the first timer expires 309 prior
to the method determining that a second condition has
occurred 311, then the flow chart 300 may again initialize 301
the first processor 101 to the first state. This return to block
301 after the first condition occurs, but when the second
condition does not occur within the first time period, may
return the first processor 101 from a higher-power second
state to a lower-power first state. In this situation, the first
processor 101 had moved to a second state 1n anticipation of
a second condition, but when the second condition was not
tulfilled within the first time period, the first processor 101
returned to the first state.

[0038] Although the first condition has not occurred 303,
the method may set 310 the first timer to a fifth time period as
previously described with respect to FIG. 2 block 210. The
first processor 101 or the second processor 102 may deter-
mine 311 that a second condition has occurred prior to an
expiration of the first timer. Thus, even when the first condi-
tion does not occur prior to the second condition, the second
processor 102 and 1ts associated input components 122 may
detect the second condition.

[0039] Inthe current embodiment, in response to determin-
ing, by the second processor 102 (through branch 305 or 310)
or the first processor 101 (through branch 305), that the sec-
ond condition has occurred prior to the expiration of the first
timer, the method may provide 313 a notification to the com-
puting device. In one example, the method may provide a
tactile vibration using a haptic output component 113. In
another example, the method may provide a visual notifica-
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tion by flashing an LED output component 121 or turning on
part of an OLED or LCD display. In yet another example, the
method may provide an audio notification using a speaker
output component 113. Various configurations of output com-
ponents 113, 121 may be used to provide notifications, and
different notifications may be provided 1n response to differ-
ent detected second conditions.

[0040] Further, in response to determining that the second
condition has occurred 311 prior to the expiration of the first
timer, the first processor 101 performs 315 a first action as
previously described with reference to FIG. 2 block 215, IT
the first processor 101 was previously initialized to the second
state per block 305, the first action may be performed faster
than 1f the first processor 101 was still 1n the first state per
branch 310 when the second condition was detected.

[0041] Inresponse to determining 311 that the second con-
dition has occurred, the method may set 317 a second timer to
a second time period. In one example, the second time period
may be suificient to allow a user to instruct the computing
device perform a second action within a reasonable time
period after performing the first action. In another example,
the second time period may be thirty (30) seconds. If the
second timer expires 319 prior to the flow chart 300 noticing
a third condition 321, then the method may again 1mitialize
301 the first processor 101 to the first state. This may include
closing down any software applications launched during the
first action and returning the computing device 100 to a fully-
locked state.

[0042] Otherwise, the first processor 101 may determine
321, within the second time period, that a third condition has
occurred and perform 325 a second action. As an example,
determining the occurrence of the third condition prior to the
expiration of the second timer can be implemented as receiv-
ing, from a touch-sensitive display operatively coupled to at
least one of the first processor 101 and the second processor
102, a tap, swipe, or other touch gesture indication. Further,
the method may determine that the touch gesture indication 1s
substantially similar to a predefined gesture. In response to
determining that the touch gesture indication 1s substantially
similar to the predefined gesture, the method may determine
321, by the first processor 101 and within the second time
period, that the third condition has occurred. Otherwise, the
method may determine that the third condition has not
occurred.

[0043] In FIG. 3, 1n response to determining that the third
condition has occurred 321 within the second time period, the
first processor 101 performs 325 a second action. In one
example, the second action may 1nclude taking a snapshot or
starting a video recording using the camera application. In
another example, the second action may include automati-
cally dialing a number using the dialer application. In another
example, the second action may include automatically
answering an incoming phone call using the dialer applica-
tion. In another example, the second action may include load-
ing a web page using the browser application.

[0044] In accordance with the flow chart 300 of FIG. 3, the
first condition, the second condition, and the third condition
are segregated to indicate when the first processor 101 should
be 1nitialized from the first state to the second state, when the
first action should be performed, and when the second action
should be performed. By carefully observing user behavior
and intelligently defining the first condition, the second con-
dition, the third condition, the first time period, the fifth time
period, and the second time period, the computing device may
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seem to anticipate when a user intends to perform the first
action and warm up the first processor 101 from the first state
such as a lower-power state to the second state such as a
higher-power state after the first condition 1s satisfied and
prior to the user interacting with the computing device to
satisty the second condition or third condition. This has an
advantage of decreasing the reaction time of the computing
device relative to satisfying the second condition. Then, when
the third condition 1s satisfied within the second time period,
the second action may be performed. When the third condi-
tion 1s no longer satisfied within the second time period, the
first processor 101 may return to the first state. This may have
the effect of shutting down an application when the user no
longer interacts with 1t and consequently reducing power
consumption at the computing device. Alternatively, when
the third condition 1s no longer satisfied within the second
time period, the first processor 101 may remain 1n its current
state.

[0045] Because the paradigms of FIGS. 2-3 may be used 1n

a variety of settings and environments, FIGS. 4-7 describe
several different embodiments that may be implemented for
blocks 203, 303. Note that, according to FIGS. 4-7, the first
condition 1s a multi-part condition involving a different envi-
ronmental sensor for each part. By implementing a multi-part
first condition, the flow charts 200, 300 of FIGS. 2-3 may
avold prematurely instructing the first processor 101 to
change from the first state to the second state.

[0046] FIG. 4 1llustrates one embodiment of a flow chart
400 for determining that a first condition has occurred with
various aspects described herein. In FIG. 4, the tlow chart 400
may begin by recerving 401, from a first sensor operatively
coupled to the second processor 102, a first indication. In one
example, the first sensor 1s a motion sensor such as an accel-
crometer. Further, the method may determine 401 that the first
indication 1s greater than a first threshold. In one example, the
first threshold 1s associated with moving the computing
device 100 from a pocket, holster, or purse to a viewing
position 1n preparation for using the computing device as a
camera, a browser, or a phone. In other words, an accelerom-
eter reading of a second 1nput component 122 must be above
a threshold to indicate a gross movement of the computing
device 100. The first threshold may be empirically deter-
mined through multi-user testing and stored as a static value
in the computing device 100 memory 103 along with other
thresholds that will be mentioned later. The first threshold,
and other thresholds, may be dynamically determined on an
individual basis using a recent history of the device’s accel-
crometer readings and a statistical calculation such that the
threshold represents a given number of standard deviations
above the mean. Of course, these two methods of creating a
threshold may be combined such that the accelerometer read-
ing must be both above the empirically determined value and
above the dynamically determined value.

[0047] The method may receive 403, from a second sensor
operatively coupled to the second processor 102, a second
indication. In one example, the second sensor may be an
optical sensor such as an ambient light sensor capable of
sensing the ambient light 1n the environment around the com-
puting device. Further, the method may determine 403 that
the second indication 1s greater than a second threshold. In
one example, the second threshold may be associated with the
computing device 100 not being partially or wholly contained
within another object such as a pocket, holster, or purse. In
another example, the second threshold may be associated
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with a user placing the computing device 100 near the user’s
head or ear. As mentioned previously with respect to the first
threshold, the second threshold may be static or dynamic,
generally-determined or tailored to the user.

[0048] Finally, 1in response to determining 401 that the first
indication 1s greater than a first threshold and determining
403 that the second indication 1s greater than a second thresh-
old, the second processor 102 determines 409 that the first
condition has occurred with reference to FIGS. 2, 3 blocks
203, 303. Alternatively, 1n response to determining 401 that
the first indication 1s not greater than a first threshold or
determining 403 that the second indication 1s not greater than
a second threshold, the second processor 102 determines 411
that the first condition has not occurred with reference to

FIGS. 2, 3 blocks 203, 303.

[0049] Although the two different indications 401, 403 are
described here as sequentially determined, the order of deter-
mination may bereversed or the indications may occur simul-
taneously. FIG. 4 describes two independent indications for
determining that the first condition has occurred with refer-
ence to FIGS. 2, 3 blocks 203, 303. In this FIG. 4 example,
cach indication 1s directed toward a different aspect of the
same user action to help determine that the first condition has
occurred; one 1s directed toward a gross movement of the
computing device when a user takes the device from a hol-
stered position to an active position, and the other 1s directed
toward the ambient light around the computing device when
the user takes the device from the holstered position to the
active position. Additional indications may be added as
shown 1 FIG. 5 to strengthen a determination that a first
condition has occurred.

[0050] FIG. 5 1llustrates another embodiment of a method
of determining that a first condition has occurred with various
aspects described herein. In FIG. 5, a flow chart 500 may
begin by receiving 501, from a {first sensor operatively
coupled to the second processor 102, a first indication as
previously describe with reference to FIG. 4 block 401. The
method may recetve 503, from a second sensor operatively

coupled to the second processor 102, a second indication as
described with respect to FI1G. 4 block 403.

[0051] Inthe current embodiment, the method may receive
505, from a third sensor operatively coupled to the second
processor 102, a third indication. In one example, the third
sensor may be a presence sensor. In one example, the third
sensor may be a presence sensor positioned near a display of
the computing device. In another example, the third sensor
may be an infrared proximity sensor designed to determine
when an object such as a head 1s near a display of the com-
puting device. Further, the method may determine 505 that
the third indication 1s greater than a third threshold. In one
example, the third threshold may be associated with a user
positioning the computing device to take a picture. In another
example, the third threshold may be associated with a user
placing the computing device 100 near the user’s head or ear.
As mentioned previously with respect to the first threshold,
the third threshold may be static or dynamic, generally-deter-
mined or tailored to the user.

[0052] In FIG. 5, 1n response to determining 501 that the
first indication 1s greater than the first threshold and deter-
mining 503 that the second indication 1s greater than the
second threshold and determining 505 that the third indica-
tion 1s greater than the third threshold, the second processor
102 determines 509 that the first condition has occurred with
reference to FIGS. 2, 3 blocks 203, 303. Alternatively, 1n
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response to determining 301 that the first indication 1s not
greater than the first threshold or determining 503 that the
second 1ndication 1s not greater than the second threshold or
determining 505 that the third indication 1s not greater than
the third threshold, the second processor 102 determines 511
that the first condition has not occurred with reference to

FIGS. 2. 3 blocks 203, 303

[0053] Although the three different indications 501, 503,
505 are described here as sequentially determined, the order
of determination may be different or the indications may
occur simultaneously. FIG. 5 describes using three indepen-
dent indications for determining that the first condition has
occurred with reference to FIGS. 2, 3 blocks 203, 303. In this
FIG. 5 example, each indication 1s directed toward a different
aspect of the same user action to help determine that the first
condition has occurred; one 1s directed toward a gross move-
ment of the computing device when a user takes the device
from a holstered position to an active position, another is
directed toward the ambient light around the computing
device when a user takes the device from a holstered position
to an active position, and a third 1s directed toward a user
proximity to a display of the computing device when a user
takes the computing device from a holstered position to an
active position. As mentioned previously, additional 1indica-
tions may be added to strengthen a determination that a first
condition has occurred, including to reduce false positive or
false negative determinations.

[0054] FIGS. 6-7 are examples using different environmen-
tal indications to determine that the first condition has
occurred. In FIGS. 6-7, the first condition as implemented
differs slightly from the example first condition of FIGS. 4-5.
For example, the first condition for FIGS. 4-5 can be related
to bringing the computing device from a holstered position to
an active position, while FIGS. 6-7 are directed toward hold-
ing the computing device 1n a specific active position. The
indications of FIGS. 6-7 may be wholly or partially concat-
enated to the indications of FIGS. 4-5 to implement variations
of first condition determinations.

[0055] FIG. 6 illustrates another embodiment of a flow
chart 600 for determining that a first condition has occurred
with various aspects described herein. In FIG. 6, the flow
chart 600 may begin when a fourth sensor operatively
coupled to the second processor 102 receives 601 a first
orientation mndication associated with a first orientation of the
computing device. In one example, the fourth sensor may be
a motion sensor such as an accelerometer. In another

example, the fourth sensor may be the same as the first sensor
of FIGS. 4-5.

[0056] Further, the method may determine that the first
orientation 1s substantially similar to a first predefined orien-
tation of the computing device prior to starting 603 a third
time period. In one example, the first predefined orentation
may be associated with a user positioning the computing
device 1n preparation to view a display of the computing
device. In another example, the first predefined orientation
may be associated with a user positioming the computing
device in preparation to take a picture. In another example, the
first predefined orientation may be associated with a user
positioning the computing device at the user’s ear 1n prepa-
ration to conduct a phone call. In general, the predefined
orientation under consideration 1n these examples of FIGS.
6-7 may be defined as the user positioning the display 127
substantially parallel to gravity as shown i FIGS. 8 and 12.

[
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[0057] The method may set 603 a third timer to the third
time period. In one example, the third time period 1s several
milliseconds which 1s used to determine that the user 1s inten-
tionally holding the computing device in the first predeter-
mined orientation. In another example, the third time period 1s
500 milliseconds. During the third time period, the fourth
sensor recerves 607 one or more second orientation indica-
tions associated with secondary orientations of the computing
device. Further, the method may determine 607 that the sec-
ondary orientations are substantially similar to the first pre-
defined orientation of the computing device prior to the expi-
ration 605 of the third time period.

[0058] Inthe current embodiment, in response to determin-
ing 601 that the first orientation 1s substantially equivalent to
the first predefined orientation prior to starting the third time
period and determining 607 that the secondary orientations
are substantially equivalent to the first predefined orientation
during the third time period, the second processor 102 deter-
mines 611 that the first condition has occurred. In other
words, the orientation of the computing device has remained
substantially the same throughout the third time period so the
computing device concludes that the user intended to hold the
device at the first predefined orientation and thus the first
condition 1s fulfilled with respect to FIGS. 2, 3 blocks 203,
303. Alternatively, 1n response to determiming 601 that the
first orientation 1s not substantially equivalent to the first
predefined orientation prior to starting the third time period or
determining 607 that the secondary orientations are not sub-
stantially equivalent to the first predefined orientation during
the third time period, the second processor 102 determines

613 that the first condition has not occurred with reference to
FIGS. 2, 3 blocks 203, 303.

[0059] According to FIG. 6, the same sensor may deter-
mine whether a first predefined orientation 1s maintained for
a third time period. It 1s possible for an accelerometer sensor
to 1ndicate the same orientation for a period of time even
while the computing device has moved, which may be accept-
able for a particular use case such as when a user operates the
computing device while walking or traveling. Alternatively,
FIG. 7 illustrates a flow chart 700 which uses a different
sensor, such as a gyroscope, to confirm that the computing,
device has maintained the first predefined orientation without
significant movement.

[0060] FIG. 7 illustrates another embodiment of a flow
chart 700 for determining that a first condition has occurred
with various aspects described herein. In FIG. 7, the flow
chart 700 may begin when a fourth sensor operatively
coupled to the second processor 102 receives 701a first ori-
entation indication associated with a first orientation of the
computing device as previously described with reference to
FIG. 6 block 601. Further, the method may determine that the
first orientation 1s substantially similar to a first predefined
orientation of the computing device prior to starting 703 a

third time period as previously described with reference to
FIG. 6 block 601.

[0061] The method may set 703 a third timer to the third
time period as previously described with respect to FIG. 6
block 603. During the third time period, the fourth sensor
receives 707 one or more second orientation indications asso-
ciated with secondary orientations of the computing device.

[0062] In this embodiment, a fifth sensor operatively
coupled to the second processor 102 receives 709 a fourth
indication. In one example, the fifth sensor may be a motion
sensor. In another example, the fifth sensor may be a gyro-
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scope or a magnetometer. In another example, the fifth sensor
may be the same as the first sensor or the fourth sensor.
Further, the method may determine that the fourth indication
709 15 less than a fourth threshold. In one example, the fourth
threshold may be associated with the computing device main-
taining essentially the same bearing. As mentioned previ-
ously with respect to the first threshold, the fourth threshold
may be static or dynamic, generally-determined or tailored to
the user.

[0063] In FIG. 7, 1n response to determining 701 that the
first orientation 1s substantially equivalent to the first pre-
defined orientation prior to starting the third time period and
determining 707 that the secondary orientations are substan-
tially equivalent to the first predefined onientation during the
third time period and determiming 709 that the fourth 1ndica-
tion 1s less than a fourth threshold during the third time
period, the second processor 102 determines 711 that the first
condition has occurred. In other words, the orientation and
bearing of the computing device has remained substantially
the same throughout the third time period so the computing,
device concludes that the user intended to hold the device at
the first predefined orientation and the same heading and thus
the first condition 1s fulfilled with respect to FIGS. 2, 3 blocks
203, 303. Alternatlvely,, 1in response to determmmg 701 that
the first orientation 1s not substantially equivalent to the first
predefined orientation prior to starting the third time period or
determining 707 that the second orientation i1s not substan-
tially equivalent to the first predefined onientation during the
third time period or determining 709 that the fourth indication
1s not less than the fourth threshold during the third time
period, the second processor 102 determines 713 that the first

condition has not occurred with reterence to FIGS. 2, 3 blocks
203, 303.

[0064] Although FIGS. 4-7 present a paradigm where the
decisions are binary (YES/NO), these methods may be modi-
fied using a probability engine such that one or more of the
multiple YES/NO decisions become probability values.
Then, the determinations 409, 411, 509, 511, 611, 613, 711,
713 by the second processor may be an average or accumu-
lation (or weighted average or weighted accumulation) of the
probability values with a comparison to a total first condition

probability threshold such as 75%.

[0065] FIG. 8 illustrates one embodiment of a front view of
a computing device 800 1 a landscape orientation with
respect to gravity. In FIG. 8, the computing device 800 may
include a housing 801, a touch-sensitive display 803, a first
sensor (not shown), a fourth sensor (not shown), and a plu-
rality of ninth sensors 8054 to 805/. The housing 801 houses
the internal components of the computing device 800 such as
the first sensor and those described in FIG. 1 and may frame
the display 803 for user-interaction with the computing
device 800. The plurality of ninth sensors 805a to 805/ may
be used individually or 1n combination to detect the presence
of an iput objectnear a plurality of firstregions 807a to 8074,
respectively. For example, the ninth sensors 805aq and 8055
may be used to detect the presence of an input object near the
region 807a. The nminth sensor may use infrared proximity
technology, capacitive sensing technology, resistive sensing,
technology, surface acoustic wave technology, or other types
of sensing technology. In another example, the ninth sensor
805a may be used to detect the presence of an input object
near the sensor 805a. An mput object may be, for instance, a
finger, a thumb, a stylus, or the like. While the plurality of first
regions 807a to 8074 are 1llustrated in FIG. 8 1n two dimen-
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s10ms, the plurality of first regions 8074 and 8074 may extend
in three dimensions to include areas in, around, above, and
below the computing device 800.

[0066] InFIG. 8, cach of the plurality of ninth sensors 8054«

to 805/ may be used individually or in combination to detect
a gesture of the mput object and associate the gesture with
performing an action in the computing device 800. For
example, one or more taps of an input object near one or more
of the plurality of ninth sensors 805a to 805/ may trigger an
action by the computing device 800. In another example, the
ninth sensor 8035 may be used 1n combination with the ninth
sensor 805a to detect a gesture of an mput object such as a
swipe near a corner the computing device 800. In determining,
the swipe, an elapsed time period may be considered for an
input object traversing near the first region 807a and toward
the first region 8075. Further, the direction of the swipe may
be used to perform two different actions or two opposite
actions such as zooming 1in and zooming out an 1image dis-
played on the display 803 or increasing the volume and
decreasing the volume of a speaker operatively coupled to the
computing device 800. A person of ordinary skill 1n the art
will recognize the timing requirements associated with
detecting a gesture under such circumstances.

[0067] Inoperation, for example, a user may hold the com-
puting device 800 while the first processor 101 1s 1n an 1nac-
tive state and the second processor 102 1s 1n an active state as
referenced at blocks 201 and 301 of FIGS. 2 and 3. The
computing device 800 may use a first sensor and a fourth
sensor to determine that the computing device 800 1s 1n a first

orientation substantially similar to a predefined orientation
for a third time period, as referenced 1n FIGS. 2, 3 blocks 203,

203 and FIG. 6 flow chart 600.

[0068] In one example, the first sensor may be a motion
sensor such as an accelerometer or a gyroscope. The pre-
defined orientation may correspond to the expected orienta-
tion of the computing device 800 during a typical user-inter-
action for a particular use case. For example, the predefined
orientation may correspond to a user interaction to initially
prepare the computing device 800 to capture an 1mage using
a camera component of the computing device 800. In another
example, the predefined orientation may be associated with
the display 803 being positioned substantially parallel to the
direction of gravity. Note that the display 803 may be posi-
tioned 1n either a landscape screen format (as shown 1n FIG.
8) or a portrait screen format (as shown in FIG. 12) and still be
substantially parallel to the direction of gravity. As noted 1n
FIG. 8, the orientation axes of the computing device 800 are
relative to the device 1tself. An XY-plane defines a width and
height of a main display while the Z-axis 1s normal to the main
display and oriented toward a viewer. Although gravity may
be 1n any direction relative to the computing device 800, FIG.
8 shows gravity pulling 1n the —X direction 1n this example. In
another example, the predefined orientation may be associ-
ated with the computing device 800 being 1n a typical orien-
tation for another type of operation.

[0069] In response to determining that the computing
device 800 has fulfilled the first condition described with

respect to FIGS. 2, 3 blocks 203, 303, the computing device

800 mitializes the first processor 101 1nto a second state such
as an active state, as referenced at blocks 205 and 305 of

FIGS. 2 and 3.

[0070] Moving to a detection 211, 311 of a second condi-
tion as referenced 1n FIGS. 2, 3, the first processor 101 in the
second state may detect the presence of an input object near a
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plurality of first regions 807 a to 8074 of the computing device
800 using one or more of the plurality of ninth sensors 805a
to 805/. In one example, the computing device 800 may place
one or more of the plurality of ninth sensors 8034 to 8035/ into
an active mode during the imtialization of the computing
device 800 1nto the second state. In one example, the plurality
of ninth sensors 805a to 805/ may be presence sensors posi-
tioned near the corners of the computing device 800 to detect
the presence of an input object near one or more of the
plurality of firstregions 807a to 8074. In another example, the
plurality of ninth sensors 8035a to 805/~ may be positioned
near the sides or edges of the computing device 800.

[0071] Inresponse to determining 311 that the second con-
dition has occurred per FIG. 3, the computing device 800 may
provide 313 a nofification, as referenced in FIG. 3. In one
example, the computing device 800 may provide an audio
notification such as a beep using a speaker output component
113 when mput objects are concurrently detected at all four
first regions 807a to 8074d. In another example, the computing
device 800 may provide a visual notification by flashing an
LED output component 121. In another example, the com-
puting device 800 may provide a tactile vibration using a
haptic output component 113. Various configurations of out-
put components 113, 121 may be used to provide notifica-
tions, and different notifications may be provided in response
to different detected second conditions.

[0072] While the computing device 800 1s in the second
state, the computing device 800 may perform 215, 315 a first
action based on a detected second condition, as referenced in
FIGS. 2 and 3, where the user interaction includes having one
or more input objects near one or more of the plurality of first
regions 807a to 8074. In one example, the first action may
respond to a user-interaction having one or more fingers near
one or more corners o the computing device 800 correspond-
ing to one or more of the plurality of first regions 807a to
807d. In another example, the first action may respond to a
user-interaction having one finger or thumb on each of the
corners ol the computing device 800 corresponding to all of
the plurality of first regions 807a to 8074. In another example,
the first action may respond to the computing device 800
being 1n a position to capture an 1image using a capture device
of the computing device 800. In another example, the first
action may include securely unlocking the computing device
800. In another example, the first action may include launch-
ing an application such as a camera application, a phone
dialer application, or a browser application.

[0073] The user-interaction may use an input object to per-
form a gesture such as a tap near one or more of the plurality
of first regions 807a to 8074 to fulfill a third condition and
thus 1nstruct the computing device 800 to perform 321, 325 a
second action 1n accordance with FIG. 3. In one example, the
second action may 1include taking a snapshot using the camera
application. In another example, the second action may
include placing a call using the dialer application. In another
example, the second action may 1nclude loading a web page
using the browser application.

[0074] In another embodiment, the computing device 800
may detect a second condition based on the movement of the
computing device 800 as captured by another sensor of the
computing device 800 such as an accelerometer or a gyro-
scope. In one example, the computing device 800 may place
the other sensor mto an active mode during the 1nitialization
of the computing device 800 to the second state as described

with respect to FIGS. 2, 3 blocks 205, 305. The computing
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device 800 may perform 215, 315 the first action based on a
first movement gesture of the computing device 800 being
substantially similar to a predetermined movement gesture as
described with respect to FIGS. 2, 3. For example, the prede-
termined movement gesture of the computing device 800 may
be an up-and-down movement of the computing device 800
relative to gravity. In another example, the predetermined
movement gesture of the computing device 800 may be a
figure-eight movement of the computing device 800.

[0075] In another example, the predetermined movement
gesture of the computing device 800 may be a jerk movement
of the computing device 800 1n the +Z-axis direction followed
by a jerk movement 1n the —Z-axis direction. A jerk 1s a first
derivative of acceleration with respect to time. A jerk move-
ment would be registered when the jerk value (as calculated
from a time derivative of an accelerometer output) 1s above a
threshold. As mentioned previously with respect to the first
threshold, this threshold may be static or dynamic, generally-
determined or tailored to the user. Natural body movements
tend to minimize jerk, so motions that create a significant jerk
value should be easily distinguishable from natural body
movements. In yet another example, the predetermined
movement gesture of the computing device 800 may be a jerk
movement of the computing device 800 1n a clockwise direc-
tion around a Y-axis followed by a jerk movement in an
anti-clockwise direction around the Y-axis. Of course, other
axes may be used as a rotational axis, such as an X-axi1s or an
axis represented by a line such as one from the upper leit
corner of the display to the lower right corer of the display
(or from the lower lett corner of the display to the upper right
corner of the display). Thus, both the derivative of a linear
acceleration and the dertvative of an angular acceleration may
produce jerk values.

[0076] In one definition, a double-jerk movement 1s a jerk
movement 1n a first direction followed by a jerk movement in
a second direction. The second direction may be opposite to
the first direction as described previously 1n both a linear and
a rotational situation. In another example, the predetermined
movement gesture of the computing device 800 may be a
single jerk movement of the computing device 800. Also,
more than two jerk movements may be concatenated to define
a predetermined movement gesture. For example, both linear
and rotational jerk segments may be combined 1n a gesture
that moves the computing device 100 1n a first linear jerk
direction, 1 a linear jerk direction opposite the first linear
direction, and then a rotational jerk around any axis.

[0077] Several examples of methods for determining that a
second condition has occurred will be described with refer-
ence to FIGS. 9-11 and 13-15. Given the use case proposed 1n
FIG. 8, FIGS. 9-11 describe various multi-part elements for
various second conditions. Based on the descriptions given,
these elements may be modified for different use cases, dii-
ferent second condition definitions, and different first actions.

[0078] FIG. 9 illustrates one embodiment of a flow chart
900 for determining that a second condition has occurred with
various aspects described herein. In FI1G. 9, the flow chart 900
may begin by receiving 901, from a sixth sensor operatively
coupled to at least one of the first processor 101 and the
second processor 102, a first movement indication associated
with a first movement of the computing device. In one
example, the sixth sensor may be a motion sensor such as an
accelerometer. In another example, the sixth sensor may be
the same as the first sensor or the fourth sensor. The method
may determine 901 that the first movement indication 1s sub-
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stantially similar to a first predefined movement gesture such
as an up-and-down movement, a figure-eight movement, a
linear single jerk movement, a linear double-jerk movement,
a rotational single-jerk movement, or a rotational double jerk
movement previously described with respect to FIG. 8.

[0079] In FIG. 9, the method may recerve 907, from a
seventh sensor operatively coupled to at least one of the first
processor 101 and the second processor 102, a fifth indication
associated with the amount of ambient light 1n the environ-
ment around the computing device. In one example, the sev-
enth sensor may be an optical sensor such as an ambient light
sensor. In another example, the seventh sensor may be the
same as the second sensor. Further, the method may deter-
mine 907 that the fifth indication 1s greater than a fifth thresh-
old. In one example, the fifth threshold may be associated
with the computing device not being partially or wholly con-
tained within another object such as a pocket, holster, or
purse. In another example, the fifth threshold may be associ-
ated with the computing device being placed near an ear. As
mentioned previously with respect to the first threshold, the
fifth threshold may be static or dynamic, generally-deter-
mined or tailored to the user.

[0080] In this embodiment, the method may receive 909,
from an eighth sensor operatively coupled to at least one of
the first processor 101 and the second processor 102, a sixth
indication. In one example, the eighth sensor may be a motion
sensor. In another example, the eighth sensor may be a gyro-
scope operatively coupled to the first processor 101. In
another example, the eighth sensor may be the same as the
fifth sensor. Further, the method may determine 909 that the
sixth indication 1s less than a sixth threshold. In one example,
the sixth threshold may be associated with the computing,
device substantially maintaining a certain orientation, which
would help to confirm a jerk movement or a double-jerk
movement 1n a linear direction. In another example, the sixth
threshold may be associated with the computing device sub-
stantially maintaining a certain heading, which would help to
confirm a jerk movement or a double-jerk movement 1n a
linear direction. In yet another example, the sixth threshold
may be associated with the computing device rotating a cer-
tain amount, which would help to confirm a jerk movement or
a double-jerk movement 1n a rotational direction. As men-
tioned previously with respect to the first threshold, the sixth
threshold may be static or dynamic, generally-determined or
tailored to the user.

[0081] In FIG. 9, in response to determiming that the first
movement 1s substantially similar to the first predefined
movement and determining that the fifth indication 1s greater
than the fifth threshold and determining that the sixth indica-
tion 1s less than the sixth threshold, the first processor 101
determines 911 that the second condition has occurred. Alter-
natively, 1n response to determining that the first movement 1s
not substantially similar to the first predefined movement or
determining that the fifth indication 1s not greater than the
fifth threshold or determining that the sixth indication 1s not
less than the sixth threshold, the first processor 101 deter-
mines 913 that the second condition has not occurred.

[0082] Although the three different indications 901, 907,
909 are described here as sequentially determined, the order
of determination may be different or the indications may
occur simultaneously. FIG. 9 describes evaluating three sepa-
rate factors 1n order to determine whether the second condi-
tion has occurred; additional independent indications may be
added to strengthen a determination that a second condition
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has occurred, including to reduce false positive or false nega-
tive determinations. In these examples, each separate factor 1s
directed toward a different aspect of the same user action to
help determine that the second condition has occurred; one 1s
directed toward an accelerometer-sensed movement of the
computing device, another 1s directed toward the ambient
light around the computing device, and a third 1s directed
toward a gyroscopically-sensed movement of the computing
device. While the first processor 1s 1n the second state, 1n this
example, the computing device evaluates these three factors
to determine when the user moves the computing device 1n a

particular pattern or gesture movement to fulfill the second
condition described with reference to FIGS. 2-3 blocks 211,

311.

[0083] FIG. 10 illustrates another embodiment of a flow
chart 1000 for determining that a second condition has
occurred with various aspects described herein. In FIG. 10,
the flow chart 1000 may begin by receiving 1001, from a sixth
sensor operatively coupled to at least one of the first processor
101 and the second processor 102, a first movement indica-
tion associated with a first movement of the computing device
as described previously with respect to FIG. 9 block 901.
Further, the method may determine 1001 that the first move-
ment 1s substantially similar to a first predefined movement
gesture such as a single linear or rotational jerk movement as
previously described with respect to FIG. 8. In one example,
the first predefined movement may be the up movement of the
up-and-down movement of the computing device. In another
example, the first predefined movement may be the first (lin-
car or rotational ) jerk movement of the double jerk movement
of the computing device.

[0084] In FIG. 10, the method may set 1003 a fourth timer
to a fourth time period. In one example, the fourth time period
may be associated with a typical time period to perform a
second predefined movement gesture. In another example,
the fourth time period may be associated with a typical time
period to perform a second jerk movement soon after a first
jerk movement. A person of ordinary skill in the art waill
recognize a typical time period for a user to deliberately
perform the second predefined movement. The method may
receive 1004, from the sixth sensor, a second movement 1ndi-
cation associated with a second movement of the computing
device. Further, the method may determine 1004 that the
second movement 1s substantially similar to the second pre-
defined movement prior to the expiration 1005 of the fourth
time period. In one example, the second predefined move-
ment may be the down movement of the up-and-down move-
ment of the computing device. In another example, the second
predefined movement may be the second (linear or rotational)
jerk movement of the double jerk movement of the computing
device. In another example, the first predefined movement
and the second predefined movement may form a contiguous
movement of the computing device.

[0085] In this embodiment, the method may receive 1007,
from a seventh sensor operatively coupled to at least one of
the first processor 101 and the second processor 102, a fifth
indication associated with the amount of ambient light 1n the
environment around the computing device as previously
described with respect to FIG. 9 block 907. Further, the
method may determine 1007 that the fifth indication 1s greater

than a fifth threshold as previously described with respect to
FIG. 9 block 907.

[0086] In FIG. 10, the method may recerve 1009, from an
eighth sensor operatively coupled to at least one of the first
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processor 101 and the second processor 102, a sixth indica-
tion as previously described with respect to FI1G. 9 block 909.
Further, the method may determine 1009 that the sixth indi-
cation 1s less than a sixth threshold as previously described

with respect to FIG. 9 block 909.

[0087] In FIG. 10, 1n response to determining that the first
movement 1s substantially similar to the first predefined
movement and the second movement 1s substantially similar
to the second predefined movement and performed within a
fourth time period and also determining that the fifth indica-
tion 1s greater than the fifth threshold and determining that the
sixth indication 1s greater than the sixth threshold, the first
processor 101 may determine 1011 that the second condition
has occurred. Alternatively, 1n response to determining that
the first movement 1s not substantially similar to the first
predefined movement or the second movement 1s not substan-
tially similar to the second predefined movement or the sec-
ond movement 1s not performed quickly enough after the first
movement or determining that the fifth indication 1s not
greater than the fifth threshold or determining that the sixth
indication 1s not less than the sixth threshold, the first proces-
sor 101 may determine 1013 that the second condition has not
occurred.

[0088] FIG. 11 1illustrates another embodiment of a flow
chart 1100 for determining that a second condition has
occurred with various aspects described heremn. In FIG. 11,
the flow chart 1100 may begin by recerving 1101, from a
plurality of ninth sensors 805a to 805/ operatively coupled to
at least one of the first processor 101 and the second processor
102, a second gesture indication associated with a second
gesture. Further, the method may determine 1101 that the
second gesture 1s substantially similar to a second predefined
gesture. In response to determining that the second gesture 1s
substantially similar to the second predefined gesture, the first
processor 101 may determine 1111 that the second condition
has occurred. Alternatively, 1n response to determining that
the second gesture 1s not substantially similar to the second
predefined gesture, the first processor 101 may determine
1113 that the second condition has not occurred.

[0089] In addition to positive indications from various sen-
sors that assist the computing device 800 to determine that a
second condition has been fulfilled, various embodiments
contemplate that negative indications from various sensors
may assist the computing device 800 to determine that a
second condition has been fulfilled. Although FIGS. 9-11
present a paradigm where the decisions are binary (YES/NO),
these methods may be modified using a probability engine
such that one or more of the multiple YES/NO decisions
become probability values. Then, the determinations 911,
913,1011, 1013, 1111, 1113 by the second processor, or the
first processor in the second state, may be an average or
accumulation (or weighted average or weighted accumula-
tion) of the probability values with a comparison to a total
second probability threshold such as 85%.

[0090] FIG. 12 illustrates another embodiment of a front
view of a computing device 1200 1n portrait orientation with
various aspects described herein. According to FIG. 12, the
computing device 1200 includes a housing 1201, a touch-
sensitive display 1203, a first sensor (not shown), a plurality
of ninth sensors 12054 to 12054, and a plurality of tenth
sensors 1211a to 1211d. The housing 1201 houses the inter-
nal components of the computing device 1200 such as the first
sensor and those described 1 FIG. 1 and may frame the
display 1203 such that the display 1203 1s exposed for user-
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interaction with the computing device 1200. The plurality of
ninth sensors 1205a to 12054 may be used individually or in
combination, including with any of the plurality of tenth
sensors 1211a to 12114, to detect the presence of an 1nput
object near a plurality of first regions 1207a to 1207d. For
example, the ninth sensor 12054 may be used to detect the
presence ol an mput object near the first region 1207q. In
another example, the ninth sensor 1205a¢ may be used 1n
combination with the adjacent tenth sensor 1211a and the
adjacent tenth sensor 12114 to detect the presence of an input
object near the first region 1207a.

[0091] In addition, each of the plurality of minth sensors
12054 to 12054 may be used individually or in combination,
including with any of the plurality of tenth sensors 1211a to
12114, to detect a gesture of the input object associated with
performing an action on the computing device 1200. For
example, one or more taps of an input object near one or more
of the plurality of ninth sensors 1205a to 12054 may direct the
computing device 1200 to perform an action. While the plu-
rality of first regions 1207a to 1207d are illustrated in FI1G. 12
in two dimensions, the plurality of first regions 1207 and
12074 may extend 1n three dimensions to include areas 1n,
around, above and below the computing device 1200.

[0092] In FIG. 12, the plurality of tenth sensors 1211a to
1211d may be used individually or in combination, including
with any of the plurality of ninth sensors 120354 to 120354, to
detect the presence of an mnput object near any of the plurality
of second regions 1213a to 12134. For example, the tenth
sensor 1211aq may be used to detect the presence of an input
object near the second region 1213«. In addition, each of the
plurality of tenth sensors 1211a to 12114 may be used 1ndi-
vidually or in combination, including with any of the plurality
of ninth sensors 1205q to 12054, to detect a gesture of the
input object associated with performing an action at the com-
puting device. For example, one or more taps ol an input
objectnear one or more of the plurality of tenth sensors 1211a
to 12114 may direct the computing device 1200 to perform an
action. In another example, the tenth sensor 12114 may be
used 1n combination with an adjacent mnth sensor 1205q and
another adjacent ninth sensor 12054 to detect a gesture of an
input object such as a swipe near the right edge of the com-
puting device. In determining the swipe, a certain elapsed
time may be considered for an input object traversing near the
first sub-region 12074, the second sub-region 12134, and the
third sub-region 1207d. Further, the direction of the swipe
may be used to perform two different actions or two opposite
actions such as zooming 1n and zooming out an 1mage dis-
played on the display 1203 or increasing the volume and
decreasing the volume of a speaker operatively coupled to the
computing device. A person of ordinary skill in the art will
recognize the timing requirements associated with detecting a
gesture under such circumstances. While the plurality of sec-
ond regions 1213a to 12134 are 1llustrated 1n FIG. 12 1n two
dimensions, the plurality of second regions 1213a to 12134
may extend 1n three dimensions to include areas 1n, around,
above and below the computing device 1200.

[0093] Inoperation, for example, a user may hold the com-
puting device 1200 while the first processor 101 1n an 1mnactive
state and the second processor 102 1n an active state as refer-
enced at blocks 201 and 301 of FIGS. 2 and 3. The computing
device 1200 may use a first sensor or a fourth sensor to
determine that the computing device 1200 1s 1n a {irst orien-
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tation substantially similar to a predefined orientation for a
third time period, as referenced 1n FIGS. 2, 3 blocks 203, 303

and FIG. 6 flow chart 600.

[0094] In one example, the first sensor may be a motion
sensor such as an accelerometer or a gyroscope. The pre-
defined orientation may correspond to the expected orienta-
tion of the computing device 1200 during a typical user inter-
action for a particular use case. For example, the predefined
orientation may correspond to a user interaction to mitially
prepare the computing device 1200 to make a telephone call.
In another example, the predefined orientation may be asso-
ciated with the display 1203 being positioned substantially
perpendicular to the direction of gravity. In response to deter-
mimng that the computing device 1200 has fulfilled the first
condition described with respect to FIGS. 2, 3 blocks 203,
303, the computing device 1200 1nitializes the first processor
101 into a second state such as an active state, as referenced at

blocks 205 and 305 of FIGS. 2 and 3.

[0095] Moving to a detection of a second condition as ret-
erenced at FIGS. 2, 3 blocks 211, 311, the first processor 101
in the second state may detect the presence of an input object
near the plurality of first regions 1207a to 12074 using the
plurality of ninth sensors 1205a to 12054. In one example, the
computing device 1200 may place one or more of the plurality
of ninth sensors 1205a to 120354 into an active mode during
the imtialization of the computing device 1200 to the second
state. In one example, the plurality of ninth sensors 1205a to
12054 may be presence sensors positioned near the corners of
the computing device 1200 to detect the presence of an input
object near one or more of the plurality of first regions 1207a
to 1207d, respectively. In addition, the computing device
1200 may detect the presence of an mput object near one or
more of the plurality of second regions 1213a to 12134 using,
the plurality of tenth sensors 1211a to 12114d. In one example,

the computing device 1200 may place the plurality of tenth
sensors 1211a to 12114 into an active mode during the 1ni1-
tialization of the computing device 1200 into the second state.
In one example, the plurality of tenth sensors 1211a to 12114
may be presence sensors positioned near the sides or edges of
the computing device 1200 to detect the presence of an input
object near one or more of the plurality of second regions

1213a to 12134.

[0096] Whle the first processor 101 1s 1n the second state,
the computing device 1200 may perform 2135, 315 a first
action based on a detected second condition, as referenced in
FIGS. 2 and 3, where the user interaction includes having one
or more input objects near one or more of the plurality of first
regions 1207a to 12074 and not having any 1input objects near
the plurality of second regions 1213aq to 12134. In one
example, the first action may correspond to a user-interaction
having one or more fingers near one or more corners of the
computing device 1200 corresponding to one or more of the
plurality of first regions 1207a to 12074 and without one or
more fingers being near one or more sides of the computing
device corresponding to one or more of the plurality of second
regions 1213a to 12134. In another example, the first action
may correspond to a user-interaction having one finger or
thumb on each of the corners of the computing device 1200
corresponding to one or more of the plurality of first regions
1207ato 12074 and without the one or more fingers or thumbs
being near one or more sides of the computing device corre-
sponding to one or more of the plurality of second regions
1213a to 1213d. See the hand positions shown 1n FIG. 8. In

another example, the first action may correspond to a user-
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interaction having no fingers or thumbs at the corners of the
computing device corresponding to one or more ol the plu-
rality of first regions 1207a to 12074 and having one or more
fingers or thumbs near one or more sides of the computing
device corresponding to one or more of the plurality of second
regions 1213a to 1213d. See the hand position shown i FIG.
8. In another example, the first action may correspond to the
computing device 1200 being 1n a position to capture an
image using a capture device of the computing device 1200.
The first action may include securely unlocking the comput-
ing device or limiting the capability of the computing device.
Further, the first action may include launching a camera appli-
cation, a phone dialer application, or a browser application.

[0097] The user-interaction may use an mput object to per-
form a gesture such as tapping one or more times near one or
more of the first regions 1207a to 12074 to fulfill a thard
condition and thus instruct the computing device 800 to per-
form 321, 325 a second action 1n accordance with FIG. 3. For
example, the second action may be to capture an 1image such
as a snapshot using a capture device of the computing device
1200. The user-interaction may use the input object to, for
instance, slide along the side of the computing device 1200
near one or more of the first regions 1207a to 12074 and one
or more of the second regions 1213a to 12134 to perform a
second action at the computing device 1200. For example, the
second action may be to zoom in or zoom out on an 1mage
displayed on the display 1203. In another example, the second
action may be to answer a phone call.

[0098] FIG. 13 illustrates another embodiment of a method
1300 for determiming that a second condition has occurred
with various aspects described herein. In FIG. 13, the method
1300 may begin by recerving 1301, from one or more of the
plurality of ninth sensors 1205a to 12054, operatively
coupled to at least one of the first processor 101 and the
second processor 102, a second gesture indication associated
with a second gesture. Further, the method 1300 may deter-
mine 1301 that the second gesture 1s substantially similar to a
second predefined gesture. The method 1300 may determine
1303 that no indications were received from any of the plu-
rality of tenth sensors 1211a to 12114 operatively coupled to
at least one of the first processor 101 and the second processor
102 within the first time period. In response to determining,
1301 that the second gesture 1s substantially similar to a
second predefined gesture and determining 1303 that no 1ndi-
cations were recerved from any of the plurality of tenth sen-
sors 1211a to 12114, the first processor 101 may determine
1311 that the second condition has occurred. Alternatively, in
response to determiming 1301 that the second gesture 1s not
substantially similar to a second predefined gesture or deter-
mining 1303 that an indication was received from one or more
of the plurality of tenth sensors 1211a to 1211d, the first
processor 101 may determine 1313 that the second condition
has not occurred.

[0099] Although different indications 1301, 1303, are
described here as sequentially determined, the order of deter-
mination may be different or the indications may occur simul-
taneously. FIG. 13 describes using two separate indications
for determining that the second condition has occurred; addi-
tional independent indications may be added to strengthen a
determination that a second condition has occurred, including
to reduce false positive or false negative conclusions. In these
examples, each separate indication 1s directed toward a dii-
terent aspect of the same user action, or lack of user action, to
help conclude that the second condition has occurred; one 1s
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directed toward a user’s physical interaction with a set of first
regions 1207 and another 1s directed toward a user’s physical
interaction with a set of second regions 1213.

[0100] FIG. 14 1illustrates another embodiment of a flow
chart 1400 for determining that a second condition has
occurred with various aspects described heremn. In FIG. 14,
the flow chart 1400 may begin by receiving 1401, from an
cleventh sensor operatively coupled to at least one of the first
processor 101 and the second processor 102, a first command
indication associated with a first command. In one example,
the eleventh sensor may be a microphone operatively coupled
to at least one of the first processor 101 and the second
processor 102. Further, the method may determine 1401 that
the first command 1s substantially similar to a first predeter-
mined command. In one example, the first predetermined
command may be a voice command such as “‘camera,”
“snap,” “search,” “browser,” “call,” or “answer.” The method
may receive 1403, from a twellth sensor operatively coupled
to at least one of the first processor 101 and the second
processor 102, a seventh indication. In one example, the
twellth sensor may be an optical sensor. In another example,
the twelith sensor may be the same as the second sensor or the
seventh sensor. Further, the method may determine 1403 that
the seventh indication 1s greater than a seventh threshold. In
one example, the seventh threshold may be associated with
the computing device not being partially or wholly contained
within another object such as a pocket, holster, or purse. In
another example, the seventh threshold may be associated
with the computing device being placed near an ear. As men-
tioned previously with respect to the first threshold, the sev-
enth threshold may be static or dynamic, generally-deter-
mined or tailored to the user.

[0101] In FIG. 14, in response to determining 1401 that the
first command 1s substantially similar to the first predeter-
mined command and determining 1403 that the seventh indi-
cation 1s greater than the seventh threshold, the first processor
101 determines 1411 that the second condition has occurred.
Alternatively, 1n response to determining 1401 that the first
command 1s not substantially similar to the first predeter-
mined command or determining 1403 that the seventh 1ndi-
cation 1s not greater than the seventh threshold, the first pro-
cessor 101 determines 1413 that the second condition has not
occurred.

[0102] Inoperation, for example, the second processor 102
may use one or more indications to determine that a first
condition has occurred while the first processor 101 1s oper-
ating 1n a {irst state such as a sleep state, as referenced at
blocks 203 and 303 of FIGS. 2 and 3. In response to deter-
mimng the first condition, the computing device may 1nitial-
1ze the first processor 101 into a second state such as an active
state, as referenced at blocks 205 and 305 of FIGS. 2 and 3.
Also, the computing device may 1nitialize an eleventh sensor
such as a microphone and a twelfth sensor such as an optical
sensor. Furthermore, the computing device may use one or
more indications to determine that a second condition has
occurred while the first processor 101 1s operating in the
active state, as referenced at FIGS. 2, 3 blocks 211, 311 of. For
instance, the computing device may receive a first command
indication via the microphone. In response, the computing
device may determine that the first command 1s substantially
similar to a first predetermined command such as a verbal
“snap” command, as referenced 1n FIG. 14 block 1401. Fur-
ther, the computing device may receive a seventh indication
from the optical sensor. In response, the computing device
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may determine that the seventh indication 1s greater than a
seventh threshold corresponding to an ambient light environ-
ment adequate to capture an 1mage, as referenced in FIG. 14
block 1403. In response to determining the verbal *“snap”
command and determining an adequate ambient light envi-
ronment, the computing device may determine 1411 that the
second condition has occurred, as referenced in FIG. 14. In
response to the second condition occurring, the computing
device may provide 313 a user notification, as referenced 1n
FIG. 3. Further, the computing device may perform 315 a first
action such as automatically snapping a picture using an
image capture device operatively coupled to the computing
device, as referenced 1n FI1G. 3.

[0103] Although different indications 1401, 1403, are
described here as sequentially determined, the order of deter-
mination may be different or the indications may occur simul-
taneously. FIG. 14 describes using separate indications for
determining that the second condition has occurred; addi-
tional independent indications may be added to strengthen a
determination that a second condition has occurred, including
to reduce false positive or false negative determinations. In
these examples, each separate indication 1s directed toward a
different aspect of the same user action, or lack of user action,
to help determine that the second condition has occurred; one
1s directed toward a user voice command and another 1s
directed toward the ambient light around the computing
device.

[0104] FIG. 15 1illustrates another embodiment of a flow
chart 1500 of determining that a second condition has
occurred with various aspects described herein. In FIG. 15,
the flow chart 1500 may begin by recerving 1501, from an
cleventh sensor operatively coupled to at least one of the first
processor 101 and the second processor 102, a first command
indication associated with a first command as previously
described with reference to FIG. 14 block 1401. Further, the
method may determine 1501 that the first command 1s sub-
stantially similar to a first predetermined command as
described with reference to FIG. 14 block 1401. The method
may recerve 1503, from a twellth sensor operatively coupled
to at least one of the first processor 101 and the second
processor 102, a seventh indication as described with refer-
ence to FIG. 14 block 1403. Further, the method may deter-
mine 1503 that the seventh indication 1s greater than a seventh

threshold as previously described with respect to FIG. 14
block 1403.

[0105] The method may recerve 13505, from a thirteenth
sensor operatively coupled to at least one of the first processor
101 and the second processor 102, an eighth indication. In one
example, the thirteenth sensor 1s a presence sensor. In another
example, the thirteenth sensor 1s a proximity sensor. In
another example, the thirteenth sensor 1s the same as the third
sensor, the ninth sensor, or the tenth sensor. Further, the
method may determine 1505 that the eighth indication 1s
greater than an eighth threshold. In one example, the eighth
threshold may be associated with the computing device not
being partially or wholly contained within another object
such as a pocket or a purse. In another example, the eighth
threshold may be associated with a user positioming the com-
puting device to take a picture. In another example, the eighth
threshold may be associated with the computing device being
placed near an ear. As mentioned previously with respect to
the first threshold, the eighth threshold may be static or
dynamic, generally-determined or tailored to the user.
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[0106] InFIG. 15, 1 response to determining 1501 that the
first command 1s substantially similar to the first predeter-
mined command, determining 1503 that the seventh indica-
tion 1s greater than the seventh threshold, and determiming,
1505 that the eighth indication 1s greater than the eighth
threshold, the first processor 101 may determine 1511 that the
second condition has occurred. Alternatively, 1n response to
determining 1501 that the first command 1s not substantially
similar to the first predetermined command, determining
1503 that the seventh indication 1s not greater than the seventh
threshold, or determining 1505 that the eighth indication 1s
not greater than the eighth threshold, the first processor 101
determines 1513 that the second condition has not occurred.

[0107] Inoperation, for example, the second processor 102
may use one or more indications to determine the first con-
dition while the first processor 101 1s operating 1n the first
state such as a sleep state, as referenced at blocks 203 and 303
of FIGS. 2 and 3. The first condition may be determined 1n a
variety of ways using different combinations of sensors as
described with reference to FIGS. 4-7. In response to deter-
minmng the first condition, the first processor 101 mitializes to
a second state such as an active state, as referenced at blocks
205 and 305 of FIGS. 2 and 3. Also, the computing device
may 1itialize the eleventh sensor such as a microphone, the
twelfth sensor such as an optical sensor, and the thirteenth
sensor such as a presence sensor. Furthermore, the computing
device may use one or more indications to determine the
second condition while the first processor 101 1s operating 1n
the active state, as referenced at FIGS. 2, 3 blocks 211, 311.
The second condition may be determined 1n a variety of ways
using different combinations of sensors as described with
reference to FIGS. 9-11 and 13-15. For instance, the comput-
ing device may receive a first command indication via the
microphone. In response, the computing device may deter-
mine that the first command 1s substantially similar to the first
predetermined command such as a verbal “hello” command,
as referenced 1n FIG. 15 block 1501. Further, the computing
device may receive a seventh indication from the optical
sensor. In response, the computing device may determine that
the seventh indication 1s greater than the seventh threshold
corresponding to the computing device being placed near an
ear, as referenced in FIG. 15 block 1503. Further, the com-
puting device may recerve the eighth indication from the
presence sensor. In response, the computing device may
determine that the eighth indication 1s greater than the eighth
threshold corresponding to the computing device being
placed near an ear, as referenced 1n FIG. 15 block 1503. In
response to determining the verbal “hello” command and
determining that the computing device 1s held near an ear
using two different sensors, the computing device may deter-
mine that the second condition has occurred, as referenced 1n
FIG. 15 block 1511. In response to the second condition
occurring, the computing device may provide 313 a user
noftification, as referenced in FIG. 3. Further, the computing
device may perform 315 the first action such as answering an
incoming call, as referenced 1n FIG. 3.

[0108] In another operation, for example, the second pro-
cessor 102 may use one or more indications to determine that
a first condition has occurred while the first processor 101 1s
operating in a first state such as a sleep state, as referenced at
blocks 203 and 303 of FIGS. 2 and 3. In response to deter-
mimng the first condition, the computing device may 1nitial-
1ze the first processor 101 into the second state such as an
active state, as referenced at blocks 205 and 305 of FIGS. 2
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and 3. Also, the computing device may 1nitialize an eleventh
sensor such as a microphone, a twelith sensor such as an
optical sensor, and a thirteenth sensor such as a presence
sensor. Furthermore, the computing device may use one or
more indications to determine that a second condition has
occurred while the first processor 101 1s operating in the
active state, as referenced at FIGS. 2, 3 blocks 211, 311. For
instance, the computing device may receive a first command
indication via the microphone. In response, the computing
device may determine that the first command 1s substantially
similar to a first predetermined command such as a verbal
“browser” command, as referenced in FIG. 15 block 1501.
Further, the computing device may receive a seventh 1ndica-
tion irom the optical sensor. In response, the computing
device may determine that the seventh indication 1s greater
than a seventh threshold corresponding to an ambient light
environment when the computing device 1s 1n a pocket, hol-
ster, or purse, as referenced 1 FIG. 135 block 1503. Further,
the computing device may recerve an eighth indication from
the presence sensor. In response, the computing device may
determine that the eighth indication 1s greater than an eighth
threshold corresponding to the computing device being held
in a common grip for browser interactions, as referenced 1n
FIG. 15 block 1505. In response to determining the verbal
“browser” command and determining that the computing
device 1s not 1n a pocket or purse using two diflerent sensors,
the computing device may determine that the second condi-
tion has occurred, as referenced in FIG. 15 block 1511. In
response to the second condition occurring, the computing
device may provide 313 a user notification, as referenced 1n
FIG. 3. Further, the computing device may perform the first
action such as automatically opening a browser, as referenced

at block 315 in FIG. 3.

[0109] Although the three different indications 1501, 1503,
1505 are described here as sequentially determined, the order
of determination may be different or the indications may
occur simultaneously. FIG. 15 describes using three separate
indications for determining that the first condition has
occurred; additional independent indications may be added to
strengthen a determination that a first condition has occurred,
including to reduce false positive or false negative determi-
nations. In these examples, each separate indication 1s
directed toward a different aspect of the same user action to
help determine that the first condition has occurred; one 1s
directed toward a user voice command, another 1s directed
toward the ambient light around the computing device, and a
third 1s directed toward a user proximity to a display.

[0110] Although FIGS. 13-13 present a paradigm where
the decisions are binary (YES/NO), these methods may be
modified using a probability engine such that one or more of
the multiple YES/NO decisions become probability values.
Then, the determinations 1311, 1313, 1411, 1413, 1511, 1513
by the second processor, or the first processor in the second
state, may be an average or accumulation (or weighted aver-
age or weighted accumulation) of the probability values with

a comparison to a total second probability threshold such as
85%.

[0111] This detailed description 1s merely illustrative 1n
nature and 1s not intended to limit the present disclosure, or
the application and uses of the present disclosure. Further-
more, there 1s no mntention to be bound by any expressed or
implied theory presented in the preceding field of use, back-
ground, or this detailed description. The present disclosure
provides various examples, embodiments and the like, which
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may be described herein 1 terms of functional or logical
block elements. Various techniques described herein may be
used to 1mitialize a computing device to perform an action.
The various aspects described herein are presented as meth-
ods, devices (or apparatus), systems, or articles of manufac-
ture that may include a number of components, elements,
members, modules, nodes, peripherals, or the like. Further,
these methods, devices, systems, or articles of manufacture
may include or not include additional components, elements,
members, modules, nodes, peripherals, or the like. Further-
more, the various aspects described herein may be imple-
mented using standard programming or engineering tech-
niques to produce software, firmware, hardware, or any
combination thereof to control a computing device to 1imple-
ment the disclosed subject matter. The term “article of manu-
facture” as used herein 1s intended to encompass a computer
program accessible from any computing device, carrier, or
media. For example, a non-transitory computer-readable
medium may include: a magnetic storage device such as a
hard disk, a tloppy disk or a magnetic strip; an optical disk
such as a compact disk (CD) or digital versatile disk (DVD);
a smart card; and a flash memory device such as a card, stick
or key drive. Additionally, it should be appreciated that a
carrier wave may be employed to carry computer-readable
clectronic data including those used in transmitting and
receiving electronic data such as electronic mail (e-mail) orin
accessing a computer network such as the Internet or a local
area network (LAN). Of course, a person of ordinary skill 1in
the art will recognize many modifications may be made to this
configuration without departing from the scope or spirit of the
claimed subject matter.

[0112] Throughout the specification and the claims, the
following terms take at least the meanings explicitly associ-
ated herein, unless the context clearly dictates otherwise. The
term “connected’” means that one function, feature, structure,
component, element, or characteristic 1s directly joined to or
in communication with another function, feature, structure,
component, element, or characteristic. The term *“‘coupled”
means that one function, feature, structure, component, ele-
ment, or characteristic 1s directly or indirectly joined to or in
communication with another function, feature, structure,
component, element, or characteristic. Relational terms such
as “first” and “second,” and the like may be used solely to
distinguish one entity or action from another entity or action
without necessarily requiring or implying any actual such
relationship or order between such entities or actions. The
term “or” 1s intended to mean an inclusive or. Further, the
terms “a,” “an.” and “the” are intended to mean one or more
unless specified otherwise or clear from the context to be
directed to a singular form. The term “include’ and its various

forms are intended to mean including but not limited to.

[0113] In this detailed description, numerous specific
details are set forth. However, it 1s to be understood that
embodiments of the disclosed technology may be practiced
without these specific details. References to “one embodi-
ment,” “an embodiment,” “example embodiment,” “various
embodiments,” and other like terms indicate that the embodi-
ments of the disclosed technology so described may include a
particular function, feature, structure, component, element,
or characteristic, but not every embodiment necessarily
includes the particular function, feature, structure, compo-
nent, element, or characteristic. Further, repeated use of the
phrase “in one embodiment™ does not necessarily refer to the
same embodiment, although 1t may.
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[0114] It 1s important to recognize that it 1s impractical to
describe every conceivable combination of components or
methodologies for purposes of describing the claimed subject
matter. However, a person having ordinary skaill in the art wall
recognize that many further combinations and permutations
of the subject innovations are possible. Accordingly, the
claimed subject matter 1s intended to cover all such alter-
ations, modifications, and variations that are within the spirit
and scope of the claimed subject matter.

[0115] Although the present disclosure describes speciiic
examples, embodiments, and the like, various modifications
and changes may be made without departing from the scope
of the present disclosure as set forth in the claims below. For
example, although the example methods, devices, systems, or
articles ol manufacture described herein are 1n conjunction
with a configuration for the aforementioned initializing a
computing device to perform an action, the skilled artisan will
readily recogmize that the example methods, devices, sys-
tems, or articles ol manufacture may be used 1n other meth-
ods, devices, systems, or articles of manufacture and may be
configured to correspond to such other example methods,
devices, systems, or articles of manufacture as needed. Fur-
ther, while at least one example, embodiment, or the like has
been presented in this detailed description, many variations
exist. Accordingly, the specification and figures are to be
regarded 1n an illustrative rather than a restrictive sense, and
all such modifications are mtended to be included within the
scope of the present disclosure. Any benefits, advantages, or
solutions to problems that are described herein with regard to
specific embodiments are not mtended to be construed as a
critical, required, or essential feature or element of any or all
of the claims.

What 1s claimed 1s:

1. A method, at a computing device that includes a first
processor 1n a first state operatively coupled to a second
Processor, comprising:

determining, by the second processor, that a first condition

has occurred;

imitializing the first processor to a second state, 1n response
to determining that the first condition has occurred;

determiming, by the first processor, that a second condition
has occurred within a first time period; and

performing a first action by the first processor, 1n response
to determining that the second condition has occurred
within the first time period.

2. The method of claim 1, wherein determining that the first
condition has occurred 1ncludes:

recerving a first indication from a {irst sensor operatively
coupled to the second processor;

determiming that the first indication 1s greater than a first
threshold;

recerving a second indication from a second sensor opera-
tively coupled to the second processor; and

determiming that the second indication 1s greater than a
second threshold.

3. The method of claim 2, wherein determining that the first
condition has occurred further includes:

recerving a third indication from a third sensor operatively
coupled to the second processor; and

determining that the third indication 1s greater than a third

threshold.

4. The method of claim 1, wherein determining that the first
condition has occurred includes:
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receiving, irom a fourth sensor operatively coupled to the
second processor, a first orientation indication associ-
ated with a first orientation of the computing device;

determining that the first orientation is substantially simailar
to a first predefined orientation of the computing device
prior to starting a third time period;

receiving, from the fourth sensor, a secondary orientation
indication associated with a secondary orientation of the
computing device during the third time period;

determining that the secondary orientation 1s substantially
similar to the first predefined orientation of the comput-
ing device during the third time period.

5. The method of claim 4, wherein determining that the first

condition has occurred further includes:

receiving, from a fifth sensor operatively coupled to the
second processor, a fourth indication; and

determining that the fourth indication i1s greater than a
fourth threshold.

6. The method of claim 1, further comprising:

providing a user notification at the computing device, 1n
response to determiming that the second condition has
occurred within the first time period.
7. The method of claim 6, wherein providing the user
notification includes:
providing an auditory user notification.

8. The method of claim 6, wherein providing the user
notification includes:

providing a visual user notification.

9. The method of claim 6, wherein providing the user
notification includes:

providing a haptic user notification.

10. The method of claim 1, wherein mitializing the first
processor to the second state includes increasing a power
supply voltage to the first processor.

11. The method of claim 1, wherein determining that the
second condition has occurred includes:

receiving, from a sixth sensor operatively coupled to at
least one of the first processor and the second processor,
a first movement indication associated with a first move-

ment of the computing device;

determining that the first movement s substantially similar
to a first predefined movement;

receiving a fifth indication, from a seventh sensor opera-
tively coupled to at least one of the first processor and the
second processor;

determining that the fifth indication 1s greater than a fifth
threshold;

receiving a sixth indication, from an eighth sensor opera-
tively coupled to at least one of the first processor and the
second processor; and

determining that the sixth indication 1s greater than a sixth

threshold.
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12. The method of claim 11, further comprising:

receving, from the sixth sensor, a secondary movement

indication associated with a secondary movement of the
computing device; and

determiming that the secondary movement 1s substantially

similar to a secondary predefined movement prior to
expiration of a fourth time period.
13. The method of claim 1, wherein determining that the
second condition has occurred includes:
receving, from a plurality of ninth sensors operatively
coupled to at least one of the first processor and the
second processor, a second gesture indication associated
with a second gesture during the first time period; and

determiming that the second gesture 1s substantially similar
to a second predefined gesture.

14. The method of claim 13, wherein each of the plurality
of ninth sensors 1s associated with a corner of the computing
device.

15. The method of claim 13, wherein determining that the
second condition has occurred includes:

determining that no indications were received from a plu-

rality of tenth sensors operatively coupled to at least one
of the first processor and the second processor during the
first time period.

16. The method of claim 15, wherein each of the plurality
ol tenth sensors 1s associated with a side of the computing
device.

17. The method of claim 1, turther comprising:

performing a second action in response to determining that

a third condition has occurred within a second time
period.

18. The method of claim 17, wherein determining that the
third condition has occurred includes:

receving, from a touch-sensitive display operatively

coupled to at least one of the first processor and the
second processor, a third gesture indication associated
with a third gesture; and

determiming that the third gesture 1s substantially similar to

a third predefined gesture.

19. The method of claim 1, wherein determining that the
second condition has occurred includes:

receving, from an eleventh sensor operatively coupled to

at least one of the first processor and the second proces-
sor, a first command indication associated with a first
command;

determining that the first command 1s substantially similar

to a first predetermined command;

receving, from a twellfth sensor operatively coupled to at

least one of the first processor and the second processor,
a seventh indication; and

determining that the seventh indication i1s greater than a
seventh threshold.

20. The method of claim 1, wherein the first state 1s an
inactive mode and the second state 1s an active mode.
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