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is being used for one of a set of predetermined application types. The screen
brightness of the computing device may be changed based on a set of first
brightness values associated with the first predetermined application type re-
sponsive to the computing device being used for a first predetermined applic-
ation type and based on a set of second brightness values associated with the
second predetermined application type responsive to the computing device
being used for a second predetermined application type.
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CHANGING SCREEN BRIGHTNESS OF A COMPUTING DEVICE

BACKGROUND
[0001]  Computing devices may aulomatically change a brightness of a screen of a
device based on disparaie, predetermined conditions being mel.  For example, a
cormputing device may change screen brighiness responsive to the device entering a
power-saving mode. In ancther example, a computing device may change screen

brightness responsive 0 a user manually changing screen brightness,

Bricr DESCRIPTION OF THE DRAWINGS
[0002] The following detailed description references the drawings, wherein:
[0003] FIG. 1 is a block diagram of an exampie systern for changing screen
brightness based on usage;
[0004] FiG. 2 is a block diagram of an example sysiem for changing screen
brightness based on proximity of LED devices;
{0005] FIG. 3 is a block disgram of an example system for changing screen
brighiness based on various conditions;
[0006] FIG. 4 is a flowchart of an example method for execution by a system for
changing screen brightness of a computing device;
{00671 FiGs. 4A is a flowchart of an example method for execution by a system for
changing screen brighiness of a computing device;
[0008] FIG. 4B is a flowchart of an example method for execution by a system for
changing screen brightness of a computing device;
{0002}  FIG. § is a flowchart of an example method for execution by a system for
determining brightness values;
[0010] FIG. BA s a flowchart of an example method for execution by a system for
determining brightness values;
[0011] FiG. 5B is a flowchart of an example method for exgcution by a system for
determining brighiness values;
{00121 FIG. 6 is a flowchart of an example method for execution by a system for
determining application types; and
[0013] FIG. 7 is a flowchart of an example method for execution by a system for

determining brightness values.
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DeTAILED DESCRIPTION

{0014}  The following delailed description refers {o the accompanying drawings.
Wherever possible, the same reference numbers are used in the drawings and the
following description {o refer to the same or similar parts. While several examples are
described in this document, modifications, adaptations, and other implementations are
possible.  Accordingly, the foliowing detalled description does not limit the disclosed
examples. Instead, the proper scope of the disclosed exampies may be defined by the
appended claims.

{00151 A system may automatically change the brighiness of a screen of &
computing device based on various conditions. In some examples, the system may
change screen brightness of the computing device based on usage of the computing
device, proximity of a set of LED devices, any combination thereof, andior other
conditions.

[0016] The system may change screen brighiness based on a sel of brightness
values associated with gach condition. For example, the system may change screen
brightness {o a first brightness value for a first predetermined type of usage (e.g., a first
pradetermined application type running on the computing device) and may change
screen brightness o a second brightness value for a second predetermined type of
usage {e.g., 2 second predetermined application type running on the computing
device). In another example, the system may change screen brighiness fo a first
brightness value responsive to a first LED device being used within a predetermined
proximity of the compuiing device and may change ils screen brightness o a second
brightness value responsive 0 a second LED device (or second set of LED devices)
being used within a predeterminad proximity of the computing device.

[0017] The system may revise a sel of brightness values associated with a
condiion. The system may revise the set of brighiness values based on, for example,
ambient light conditions, monitored pupil dilation of a user, any combination theraof,
and/or other factors that may affect user experience of the computing device.

[0018] Referring now to the drawings, FIG. 1 is a block diagram of an example
system 100 for changing screen brighiness of a computing device 101, Computing
device 101 may be a notebook, deskiop, tablet, workstation, mobile device, retail point
of sale device, smariphone, all-in-one (AIQ} computer, gaming device, or any other

device suilable for executing the functionality described below. In the example
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depicted in FIG. 1, computing device 101 includes a non-transitory machine-readable
storage medium 120 and a processor 110.
{00191 Processor 110 may be one or more cendral processing units (CPUs),
microprocessors, and/or other hardware devices suitable for retrieval and execution of
instructions stored in machine-readable storage medium 120, Processor 110 may
fetch, decode, and execute program instructions 0 enable changing screen brighiness
of a computing device, as described below. As an alternative or in addition to retrieving
and execuling instructions, processor 110 may include one or more slectronic circuits
comprising a number of electronic components for performing the functionality of one or
more of instructions.
[0020] In one example, the program insiructions can be part of an instaliation
package that can be executed by processor 110 to implement the functionality
described herein. In this case, memory 120 may be a poriabie medium such as a
CD, DVD, or flash drive or a memory maintained by a computing device from which
the installation package can be downloaded and instalied. In another example, the
program instructions may be part of an application or applications already instalied
on computing device 100.
[0021] Machine-readable siorage medium 120 may be any hardware slorage
device for maintaining dala accessible {o computing device 100, For example,
machine-readable storage medium 120 may include one or more hard disk drives, solid
state drives, taps drives, and/or any other storage devices. The storage devices may
be located in computing device 101 and/or in another device in communication with
computing device 101, For example, machine-readable storage medium 120 may be
any selectronic, magnetic, optical, or other physical storage device that stores
execulable instructions. Thus, machine-readable storage medium 120 may be, for
example, Random Access Memory (RAM), an Electrically-Erasable Programmable
Read-Only Memory (EEFPROM), a storage drive, an oplical disc, and the like. As
described in detail below, machine-readable storage medium 120 may be encoded with
execulable instructions for changing screen brighiness of a computing device. As
detailed below, storage medium 120 may maintain and/or slore the data and
information described herein.
[0022] In some examples, the storage medium 120 may slore information related {o
the set of conditions based on which the sysiem 100 may change the screen

brightness of the computing device 101, The set of conditions may include, for
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example, usage of predetermined application types, proximity of LED devices, and/or

other conditions. Predetermined application types may comprise, for example, gaming,
multimedia usage, reading, and/or other predetermined application types. In some
examples, a condilion may comprise occurrence of mulliple evenis {e.g., usage of a
predetermined application type and delermination of a predetermined amount of
ambient light, proximity of muitiple LED devices, usage of a predetermined application
type and proximity of an LED device, andfor occurrence of other events al 2 same
time).

{0023] The storage medium 120 may also store sets of brightness values, such that
an individual set of brighiness values may correspond to an individual condition. For
example, for a first predetermined applicalion type that may be slored in the slorage
medium 120, the storage medium 120 may store a set of first brightness values 121
that may correspond to the first predetermined application type. Similarly, for a second
predetermined application type, the slorage medium 120 may siore a set of second
brightness values 122, An individual set of brightness values may comprise a single
brightness value to which the screen brightness of the computing device 100 should be
changed responsive o the individual condition metl, may comprise a linear scale of
values that correspond to different faclors thal may affect the predetermined application
type, may comprise a curve reprasenting values that correspond to the different factors,
may comprise a funclion by which a value may be determined, and/or may otherwise
represent a set of brightness values for screen brightness of a computing device. In
some examples, a faclor may include an ambient light value delermined by the
computing device 100, a monitored pupil dilation value of a user, time of usage, current
location of the computing device, user of the computing device, and/or other factors,
[0024]  As discussed further below, responsive o the system 100 determining that a
condition for changing screen brightness has been mel, the system 100 may determing
the brightness value to which the screen brighiness of the compuling device 100
should be changed based on the set of brightness values associated with the condition.
[0025] As detailed below, system 100 may comprise computing device 101,
Computing device 101 may include a series of engines 130-140 for changing screen
brighiness of the computing device. Each of the engines may generally represent any
combination of hardware and programming. For example, the programming for the
engines may be processor executable instructions stored on a non-transitory machine-

readable storage medium and the hardware for the engines may include at least one
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processor of the computing device 101 o execute those instructions. In addition or as

an altemnatlive, each engine may inciude one or more hardware devices including
alectronic circuitry for implementing the functionality described below.

[0026] In some examples, system 100 may also comprise a camera that may be
used in changing the screen brightness of the computing device 101 (e.g., as
described below with respect to FIG. 3).

[0027] Returning to FIG. 1, usage determinagtion engine 130 may delermine whether
the computing device 101 is being used for one of the set of predetermined application
tvpes. For example, usage determination engine 130 may determine the current usage
of the computing device 101 {e.g., the application being displayed on the screen of the
computing device 101).  Usage determination enging 130 may compare the
determined appilication with the set of predetermined application fypes siored in the
storage medium 120,

[0028]  Brightness adjustment engine 140 may change the screen brighiness of the
computing device 101 responsive {0 determining that a condition stored in the storage
medium 120 has been met. For example, brightness adjustment engine 140 may
change the screen brightness of the computing device 101 based on a set of first
brighiness values associaled with a first predetermined application type responsive {o
the usage determination engine determining that the computing device 101 is being
used for that first predetermined application fype.

[0028]  As mentioned above, an individual set of brightness values may comprise a
single brighiness value to which the screen brightness of the computing device 101
should be changed responsive 1o the individual condition metl, may comprise a linear
scale of values that correspond to different factors that may affect the predetermined
application type, may comprise a curve representing values that correspond to the
different factors, may comprise a function by which a value may be determined, andfor
may otherwise represent a sel of brightness values for screen brightness of a
computing device.

[0030] Responsive to the set of brighlness values associated with the first
predetermined application type comprising a single individual brighiness value, the
brightness adjustment engine 140 may changs the screen brighingss of the computing
device 101 to that single individual brightness vaiue.

[0031] Responsive {0 the sel of brightness values associated with the first

predetermined application type comprising a linear scale of values that correspond to
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different factors that may affect the predetermined application type, the brightness

adjustment engine 140 may determine the faclors associated with the predstermined
application type and the corresponding vaiues associated with those factors. For
example, the brightness adjustment engine 140 may access the factors, the values,
and/or other related information from the storage medium 120, Based on the factors
and their corresponding values, the brightness adjustment engine 140 may change the
screen brightness of the computing device 101 1 a brighiness value on the linear scale
of values.

{00321 Responsive 0 the set of brighlness values associated with the first
pradetermined application type comprising a curve representing values that correspond
to the different faclors, the brighiness adjustment engine 140 may delermine the
faciors associated with the predetermined application type and the corresponding
values associated with those factors. For example, the brightness adjustment engine
140 may access the factors, the values, and/or other related information from the
storage medium 120, Based on the faclors and their corresponding values, the
brightness adjustment engine 140 may change the screen brighiness of the computing
device 101 to a brightness value of the curve.

[0033] Responsive to the sel of brightness values associated with the first
predetermined application type comprising a function by which a value may be
determined, the brightness adjusiment engine 140 may determine the factors
associated with the predstermined application type and the corresponding values
associated with those Tactors. For example, the brightness adjustment engine 140 may
access the faclors, the values, and/or other related information from the storage
medium 120, Based on the factors and their corresponding values, the brightness
adjusiment engine 140 may change the screen brightness of the compuling device 101
to a brighiness value calculated using the function.

{0034] In some examples, a factor may include an ambient light value determined
by the systemy 100, a monitored pupil dilation of the user, time of usage, cument
location of the computing device, a user of the computing device 101, andfor other
factors.

[0035]  The brightness adjusiment engine 140 may change the screen brighiness of
the computing device 101 in other ways based on the set of brightness values, and is

not limited {o the examples described herein,
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[0036] Referring now to the drawings, FIG. 2 is a block diagram of an example

system 200 for changing screen brighiness of a computing device 201, Computing
device 201 may be a notebook, deskiop, tablet, workstation, mobile device, retail point
of sale device, smariphone, all-in-one (AIQ} computer, gaming device, or any other
device suilable for executing the functionality described below. In the example
depicted in FIG. 2, computing device 201 includes a processor 220 and a maching-
readabie storage medium 210.

{00371 Processor 220 may be one or more central processing units (CPRPUs),
microprocassors, and/or other hardware devices suitable for retrieval and exscution of
instructions stored in machine-readable storage medium 220, Processor 220 may
felch, decode, and execule program instructions 1o enable changing screen brightness
of a computing device, as described below. As an altemnative or in addition to retrisving
and executing instructions, processor 220 may include one or more eleclronic circuils
comprising a number of electronic components for performing the functionality of oneg or
more of instructions.

{0038] In one example, the program instructions c¢an be part of an instaliation
package that can be executed by processor 220 to implement the functionality
described herein. In this case, memory 220 may be a poriable medium such as a
CD, DVD, or flash drive or a memory maintained by a computing device from which
the installation package can be downicaded and installed.  In another example, the
program instructions may be part of an application or applications already instalied
on computing device 201,

{00381 Machine-readable storage medium 220 may be any hardware slorage
device for maintaining data accessible to computing device 201, For example,
machine-readable storage medium 220 may include one or more hard disk drives, solid
state drives, tape drives, and/or any other storage devices. The slorage devices may
be located in computing device 201 and/or in another device in communication with
computing device 201, For example, machine-readable storage medium 220 may be
any selectronic, magnetic, oplical, or other physical storage device thal slores
exaecuiable instructions. Thus, machine-readable storage medium 220 may be, for
axample, Random Access Memory (RAM), an Electrically-Erasable Programmable
Read-Only Memory (EEPROM), a slorage drive, an optical disc, and the like. As
described in delail below, machine-readable storage medium 220 may be encoded with

executable instructions for changing screen brightness of a computling device. As
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detailed below, storage medium 220 may maintain andfor store the data and

information described herein.

{00401 The storage medium 220 may siore information related o the set of
condiions based on which the system 200 may change screen brighiness of the
computing device 201, The storage medium 220 may store sets of brightness values,
such that an individual set of brighiness valuss may correspond {0 an individual
condition. The information slored by slorage medium 220 may be the same as or
similar {o the information stored by storage medium 120

{00411  As discussed further below, responsive to the system 200 determining that a
condition for changing screen brightness has been mel, the system 200 may determine
the brighiness value to which the screen brighlness of the compuling device 201
should be changed based on the set of brighiness values associated with the condition.
[0042] As detailled below, system 200 may comprise a computing device 201,
Computing device 201 may include a series of engines 230-240 for changing screen
brightness of the computing device. Each of the engines may generally represent any
combination of hardware and programming. For example, the programming for the
engines may be processor executable instructions stored on a non-transitory machine-
readable storage medium and the hardware for the engines may include al ieast one
processor of the computing device 201 1o execute those instructions. In addition or as
an alternative, each engine may include one or more hardware devices including
electronic circuitry for implementing the funcitionality described below.

[0043] In some examples, system 200 may also comprise a camera that may be
used in changing the screen brightness of the computing device 201 {(e.g., as
described below with respect to FIG. 3).

[0044]  LED determination engine 230 may determing whether a set of LED devices
is being used within a predetermined proximity of the compuiing device 201, In some
instances, the system 200 and/or the LED determination engine 230 may be aware of a
predetermined set of LED devices that may be in proximily of the computing device
201, For example, the computing device 201 may have stored thereon an AP for each
of the predetermined set of LED devices. In this example, the LED dstermination
engine 230 may determine whether an individual LED device is within a predstermined
proximity of the computing device 201 by determining whether the AP associated with
that individual LED device is being accessed. in some examples, the LED

determination engine 230 may alse determiine a predetermined proximity of the LED
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device whose API is being accessed based on information obtained from the AP,

based on sensors, cameras, and/or other equipment of the computing device 201,
and/or in other ways.

[0045] In some examples, the siorage medium 220 may slore a different distance
for each predetermined LED device, such that a first device may need {o be within a
first distance of the computing device 201 {o be considerad within the predetermined
proxirity, whereas a second device may need to be within a second distance different
from the first distance {o be considered within the predetermined proximity.

{0046]  Brightness adjustment enging 240 may change the screen brighiness of the
computing device 201 responsive {o determining that a set of LED devices areg within a
predetermined proximity of the computing device. For example, the brighiness
adiustment engine 240 may change the screen brightness based on a set of first LED
brightness values associated with a first LED device within a predetermined proximity
of the computing device 201 and a determined ambient light value responsive to LED
determination engine 230 delermining that the first LED device is used within the
predetermined proximity of the computing device 201, The brightness adjusiment
angine 240 may determine the ambient light value using a camera, sensor, and/or
other equipment that may delermine an ambient light value.

[0047]  In some examples, the brightness adjiusiment engine 240 may change the
screen brightness of the computing device 201 responsive {¢ determining that muitiple
LED devices are within a predetermined proximity to the computing device. For
example, the brighiness adjustment engine 240 may change the screen brightness of
the computing device 201 responsive {¢ determining that a first LED device and a
second LED device are within a predetermined proximity o the computing device 200.
[0048]  The brighiness adjusiment enging 240 may change the screen brighiness of
the computing device 201 based on a set of first brighiness values associated with a
first LED device responsive to the LED determination engine 230 determining that the
first LED device is being used within a predetermined proximity of the computing device
201.

{00481  As mentioned above, an individual set of brighiness values may comprise a
single brightness value to which the screen brighiness of the compuiing device 201
should be changed responsive (o the individual condition met, may comprise a linear
scale of values that correspond to different factors that may affect the predetermined

application type, may comprise a curve representing values that correspond (o the
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different factors, may comprise a function by which a value may be delermined, andfor
may cotherwise represent a set of brightness values for screen brighiness of &
computing device.,
[00580] Responsive fo the sel of brightness values associated with the first
predetermined application type comprising a single individual brightness value, the
brightness adjustment engine 240 may change the screen brightness of the computing
device 201 (o that single individual brighiness vaiue.
[0051] Responsive to the set of brighiness valuss associated with the first
predetermined application type comprising a linear scale of values that correspond 0
different factors that may affect the predstermined application type, the brightness
adjusiment engine 240 may determine the factors associated with the predetermined
application type and the corresponding values associated with those factors, For
example, the brightness adjustment engine 240 may access the factors, the values,
and/or other related information from the slorage medium 220. Based on the factors
and their corresponding values, the brightness adjustment engine 240 may change the
screen brightness of the computing device 201 to a brighiness value on the linear scale
of values.
[0052] Responsive fo the sel of brightness values associated with the first
predetermined application type comprising a curve representing values that correspond
to the different factors, the brightness adjustment engine 240 may determine the
factors associated with the predstermined application type and the corresponding
values associated with those factors. For example, the brightness adjustment engine
240 may access the factors, the values, andior other related information from the
storage medium 220, Based on the factors and their corresponding values, the
brighiness adjustment engine 240 may change the screen brightness of the computing
device 201 to a brightness value of the curve.
{0053] Responsive {0 the set of brightness values associated with the first
predetermined application type comprising a function by which a value may be
determined, the brighiness adjustment engine 240 may determine the factors
associated with the predetermined application type and the corresponding values
associated with those factors. For example, the brightness adjustment engine 240 may
access the factors, the values, and/or other related information from the storage

medium 220. Based on the factors and their corresponding values, the brighiness
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adjustment engine 240 may change the screen brighiness of the computing device 201

to a brightness value calculated using the function.

[0054]  The brightness adjusiment engine 240 may change the screen brighiness of
the computing device 201 in other ways based on the set of brightness values, and is
not limited {o the examples described herein,

[00585] FIG. 3is a block diagram of an example computing device 300 that may be
in communication with a plurality of LED devices 400, 4008, ..., 400N.

{0056] In the example depicted in FIG. 3 and described below, system 300 may
comprise a computing device 301, a set of LED devices 400A, 4008, ..., 400N, a
camera 311, and/or other components Tor changing screen brightness of the computing
device 301. The computing device 301 may communicale with LED devices 4004,
4008, ..., 400N via a network 50, Network 50 may be any wired, wirgless, and/or other
type of network via which the components of system 300 may communicate.

[0057]  As with computing device 101 of FIG. 1 and computing device 201 of FIG. 2,
computing device 301 may be a notebook, deskiop, tablel, workstation, mobile device,
retail point of sale device, smariphone, all-in-one (A} computer, gaming device, or
any other device suitable for executing the functionality described below,

[0058]  As with processor 110 of FIG. 1 and processor 210 of FIG. 2, processor 310
may be one or more CPUs, microprocessors, and/or other hardware devices suitable
for retrieval and execution of instructions. As with storage medium 120 of FiGG. 1 and
storage 220 of FIG. 2, machine-readable siorage medium 320 may be any hardware
storage device for maintaining dala accessible o compuiing device 301. In some
examples, the siorage medium 320 may store information related o the sef of
conditions based on which the system 300 may change screen brightness of the
computing device 301, In some examples, the storage medium 320 may store sets of
brightness values, such that an individual set of brightness values may correspond o
an individual condition. The information stored by storage medium 320 may be the
same as or similar to the information stored by storage medium 120 and/or storage
medium 220, For example, the slorage medium 320 may comprise a set of first
brightness values 321 associated with a first predetermined application type, a set of
second brightness values 321 associated with a second predetermined application
type, a set of nth brightness values 323 associated with an nth predstermined
application type, a set of first LED brightness values 324 associated with a first LED

device 400A, a set of second LED brightness values 325 associated with a second
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LED device 4008, a set of nth LED brightness values 326 associated with a nth LED

device 400N, and/or other sets of brightness values.

{0059] In some examples, systern 300 may comprise a camera 311. The camera
311 may be used to delermineg ambient light values, (o determine pupil dilation of a
user of the compuling device, andfor to otherwise obiain information related to
changing screen brightness of the computing device 301, The camera 311 may be
irtegral 1o the computing device 301, externally mounied on the computing device 301,
connacted {0 computing device 301 via network 50, and/or otherwise communicably
coupled to the computing device 301.

{00601  As discussed further below, responsive to the system 300 determining that a
condition for changing screen brightness has been met, the system 300 may determineg
the brighiness value to which the screen brightness of the computing device 301
should be changed based on the sel of brighiness values associated with the condition.
[0061]  As delailed below, system 300 may include a series of engines 330-360 for
changing screen brighiness of a computing device. For example, computing device
301 may comprise the series of engines 330-380. Each of the engines may generally
represent any combination of hardware and programming.  For example, the
programming for the engines may be processor executable instructions stored on a
non-transiory machine-readable storage medium and the hardware for the engines
may include at least one processor of the computing device 301 to executs those
instructions. In addition or as an alternative, each engine may include one or more
hardware devices including slectronic circuitry for implementing the functionality
described below.

[0062] Usage determination engine 330 may delermine whether the computing
device 301 is being used for one of the set of predetermined application types. In
sorme examples, the usage defermination engine 320 may determine whether the
cormputing device 301 is being used for one of the set of predetermined application
types in a manner the same as or similar to that of the system 100. Further details
regarding an example implementation of usage determination engine 330 are provided
above in connection with usage determination engine 130 of FIG. 1.

[0063]  LED determination engine 340 may determine whether a set of LED devices
{(e.g., one or more of LED devices 400A, 4008, ..., 400N) is being used within a
predetermined proximity of the computing device 301, In some examples, the LED

determination engine 340 may delermine whether a set of LED devices is being used
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within a predetermined proximity of the computing device 301 in a manner the same as

or similar to that of the system 200, Further defalls regarding an example
implementation of LED determination engine 240 are provided above in connection
with LED determination engine 230 of FIG. 2.

[0064]  Brighiness adjustment engine 140 may change the screen brightness of the
cormputing device 301 responsive o determining that a condition stored in the storage
medium 120 has been mel. For example, brightness adjustment engine 140 may
change the screen brighiness of the computing device 301 based on a set of first
brightness values associated with a first predetermined application type responsive o
the usage determination engine determining that the computing device 301 is being
used for that first predetermined application type. In ancther example, brightness
adiustment engine 350 may change the screen brightness of the computing device 301
responsive t© determining that a set of LED devices are within a predetermined
proxirity of the computing device, and/or based on other conditions being mel. In
some examples, the brighiness adjustment engine 350 may change the screen
brightness of the computing device 301 in a manner the same as or similar {o that of
the system 100 andfor system 200. Further detaills regarding an example
impiementation of brightness adjustment engine 350 are provided above in connection
with brightness adjustment engine 140 and brightness adjustment engine 240 of FIG.
1.

[0065]  Brightness leaming engine 3680 may determine a set of brighiness values
associated with a condition. For example, the brighiness learning enging 360 may
determine the set of first brighiness values for the first predetermined application. The
brighiness learning engine 360 may determing the set of first brighiness values for the
first predetermined application type based on monitored pupll dilation values of a user
of the computing device 301 during usage of the computing device 301 for the first
predetermined application type. The camera 311 may obtain pupil dilation values of
the user at predetermined time thresholds and may slore the obtained pupil dilation
values in the storage medium 320, In some examples, the brighiness learning engine
360 may determine the set of first brighiness values based on pupil dilation of the user,
based on determined ambient light values during usage of the computing device 301
for the first predetermined application iype.

[0068] In some examples, the brightness leaming engine 360 may determine an

optimal brighiness curve for the first predstermined application type based on the
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monitored pupil dilation values, the delermined ambient light values, andfor other

factors related to screen brightness during usage of the computing device 301 for the
first predetermined application type.

{00671  In anciher example, the brightness learning engine 360 may determing the
set of first LED brightness values associated with the first LED device. The brighiness
learning engine 360 may determine the set of first LED brighiness vaiues for the first
LED device based on monitored pupil dilation values of 3 user of the computing device
301 while the first LED device is within the predetermined proximity to the computing
davice 301, The camera 311 may oblain pupil diation values of the user at
predetermined time thresholds and may store the obtained pupil dilation values in the
storage medium 320. In some examples, the brightness learning engine 360 may
determine the set of first LED brightness values based on pupil dilation of the user,
based on determined ambient light values while the first LED device is within the
predetermined proximity to the compuling device 301.

[0068] In some examples, the brighiness learming engine 360 may determine an
optimal brighiness curve for the first LED device based on the monitored pupil dilation
values, the determinad ambient light values, and/or other factors related o screen
brighiness while the first LED device is within the predetermined proximily to the
computing device 301.

[0068]  Application type selection engine 370 may determine the predetermined
application types responsive to usage of the computing device 301, For example, the
application type selection engine 370 may revise the sel of predetermined application
tvpes storad in the storage meadium 320 based on usage of the computing device 3C1.
In some examples, the application type seleclion sngine 370 may add a new
application type responsive 1o the sel of predetermined application types not including
the new application type. The application type selection engine 370 may add a new
application type based on the new application type being used for more than a
threshold amount of time, based on the new application type being used more
fraquently than a predetermined number of other application types, based on the new
application type using a predetermined percentage of processing capabilities, based on
usage of the new application being one of a fop used application types {s.g., one of the
top predetermined number of application types used on the computing device 301),

and/or based on other factors related to usage of the new application type.
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{00701 FIG. 4 is a flowchart of an example method for execution by a system for

changing screen brightness of a computing device. FIGS. 4A and 4B are flowcharis of
an example method for execution by a system for changing screen brighiness.

[0071]  Although execution of the method described below is with reference to
system 300 of FiG. 3, other suitable devices for execution of this method will be
apparent 1o those of skill in the art {e.q., system 100 of FIG. 1, and/or system 200 of
FIG. 2, and/or other devices). The method described in FIG. 4 and other figures may
be implernented in the form of executable instructions stored on a machine-readable
storage medium, such as storage medium 320, by one or more engines described
herein, and/or in the form of electronic circuilry.

[0072] In an operation 400, a delerminalion may be made as to whether a
computing device is used for a predetermined application type. For example, the
system 300 (and/or the usage determination engine 330, or other resource of the
system 300) may determine whether the computing device is used for a predetermined
application type. The system 300 may determine whether the computing device 301 is
used for a predetermined application fype in a manner similar or the same as that
described above in relation to the execution of the usage determination engine 330,
and/or other resource of the sysiem 300.

[0073]  in an operation 410, the screen brighiness of the computing device may be
changed based on a set of first brightness values associated with a first predetermined
application type responsive {0 the computing device being used for the first
predetermined application type. For example, the systern 300 {(and/or the brightness
adjustment engine 380, or other resource of the system 300) may change the screen
brightness. The system 200 may change the screen brighiness in a manner similar or
the same as that described above in relation to the execulion of the brightness
adiustment engine 350, and/or other resource of the system 300.

{0074}  In an operation 420, the screen brighiness of the computing device may be
changed based on a sel of second brightness values associated with a second
predetermined application fype responsive to the computing device being used for the
second predetermined application type. For example, the systemn 300 (andfor the
brightness adjustment engine 350, or other resource of the system 300) may change
the screen brightness. The system 300 may change the screen brighiness in a manner
similar or the same as that described above in relalion to the execution of the

brightness adjustment engine 350, and/or other resource of the system 300,
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{0075] In an operation 430, a determinagtion may be made as o whether the

computing device is used in the proximity of the set of LED devices., For example, the
system 300 (and/or the LED determination engine 340, or other resource of the system
300) may determine whether the compuling device is used in the proximily of the set of
LED devices. The systermn 300 may determine whether the computing device is used in
the proximity of the set of LED devices in a manner similar or the same as that
described above in relation o the execution of the LED determination engine 340,
and/or other resource of the systern 300.

{00768]  In an operation 440, the screen brightness of the computing device may be
changed based on a set of LED brightness values associated with a set of LED devices
responsive (o the computing device being used in proximity of the set of LED devices.
For example, the systern 300 (and/or the brightness adjustment engine 350, or other
resource of the system 300} may change the screen brighiness. The system 300 may
change the screen brightness in a manner similar or the same as that described above
in relation to the execulion of the brightness adjusiment engine 350, and/or other
resource of the system 300.

{00771 In some examples, and as dlustrated in FIG. 44, in an opsration 441, the
screen brighiness of the computing device may be changed based on a set of first LED
brighiness values associated with a first LED device responsive o the computing
device being used in proximity of the first LED device. For example, the system 300
{and/or the brighiness adjustment engine 350, or other resource of the system 300)
may change the screen brightness. The system 300 may change the screen
brightness in a manner similar or the same as that described above in relation {o the
aexecution of the brighiness adjusiment engine 350, and/or other resource of the
system 300.

[0078] In some examples, and as llustraled in FIG. 4B, in an operation 442, the
screen brighiness of the computing device may be changed based on a set of first LED
brightness values associated with a first LED device and a set of second LED
brightness values responsive to the computing device being used in proximity of the
first LED device and the second LED device. For example, the systermn 300 {(and/or the
brightness adjustment engine 350, or other resource of the system 300) may change
the screen brightness. The system 300 may change the screen brighiness in a manner
similar or the same as that described above in relalion to the execution of the

brightness adjustment engine 350, and/or other resource of the system 300,
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[0079] FIG. § is a flowchart of an example method for execution by a system for

determining brighiness values. FIGS. 5A and 5B are flowcharts of an example method
for execution by a system for determining brighitness values.

[0080]  In an operation 500, the pupil dilation of a user of the computing device may
be monitored. For example, the system 300 (and/or the camera 311, or other resource
of the system 300) may monitor pupil dilation. The systern 300 may monitor pupi
dilation in a manner similar or the same as that described above in relation to the
execution of the camera 311, and/or other resource of the system 300.

{00811  in an operation 510, a set of brightness values may be determined based on
the monitored pupil dilation of the user. For example, the system 300 {and/or the
brighiness leaming engine 360, or other rescurce of the system 300} may determine
the set of brightness values. The systern 300 may determing the brighiness valuesin a
manner similar or the same as that described above in relation to the execution of the
brightness learning engine 360, and/or other resource of the system 300.

{0082 In some examples, and as illustrated in FIG. 8A, in an operation 511, an
optimal brightness curve for the set of brightness values for a predetermined
application type may be determined based on one or more of. ambient light values,
monitored pupil dilation, and predetermined application iype. For example, the sysiem
300 (and/or the brighiness leaming engine 360, or other resource of the system 300)
may determine the set of brightness values. The system 300 may determine the
brightness values in a manner similar or the same as that described above in relation o
the exscution of the brighiness learning engineg 360, and/or other resource of the
system 300,

{00831 In some examples, and as illustrated in FIG. 8B, in an operation 512, a set of
brighiness values for a predetermined application type may be determined based on
one or more of. ambient ight values, monitored pupil dilation, and predetermined
application type. For example, the system 300 {and/or the brightness leaming engine
360, or other resource of the system 300} may determine the set of brighiness values.
The system 300 may delermine the brightness values in a manner similar or the same
as that described above in relation {0 the execution of the brightness ieaming engine
360, and/or other resource of the systam 300.

[0084] FIG. 6 is a flowchart of an example method for execution by a system for

determining application types.
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{008s] In an operation 600, a set of predetermined application types may be

determined. For example, the systern 300 (and/or the application type seleclion enging
370, or other resource of the systermn 300) may determine the set of predstermined
application types. The system 300 may determine the sel of predetermined application
types in a manner similar or the same as that described above in relation to the
execution of the application type selection engine 370, and/or other resource of the
system 300.

{a08e] In an operation 610, the computing device may determing a set of brightness
values for each predetermined application type. For example, the systern 300 (andior
the brightness learming engine 360, or other resource of the system 300} may
determine the set of brightness values. The system 300 may determine the brighiness
values in a manner similar or the same as thal described above in relation {o the
execution of the brighiness ieaming engine 380, and/or other resource of the system
300.

{00877  FIG. 7 is a flowchart of an example method for execution by a system for
determining brighiness values.

{0088] In an operation 700, the LED devices within a predeterminad proximity of the
computing device may be determined. For example, the computing device 100 (and/or
the LED determination engine 340, or other resource of the computing device 100} may
determine the LED devices. The computing device 100 may delermine the LED
devices in a manner similar or the same as that described above in relation to the
execution of the LED delerminaiion engine 340, and/or other resource of the computing
device 100.

{0089] In an operation 710, the computing device may determing a set of brightness
values for each LED device and/or set of LED devices. For example, the system 300
{and/or the brighiness leaming engine 380, or other resource of the systern 300) may
determine the set of brighiness values. The system 300 may determine the brightness
values in a manner similar or the same as that described above in relation to the
execution of the brightness learning engine 360, and/or other rescurce of the system
300.

{00801 The foregoing disclosure describes a number of examples for changing
screen brightness of a compuling device. The disclosed examples may include
systems, devices, computer-readable storage media, and methods for changing screen

brightness of a computing device. For purposes of explanation, certain examples are
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described with reference o the components illustrated in FIGS. 1-7. The funclionality

of the illustrated components may overlap, howaver, and may be prasent in a fewer or
greater number of slements and components. Further, all or part of the functionality of
iHustrated elemenis may co-exist or bhe distributed among several geographically
dispersed locations. Moreover, the disclosed examples may be implemented in
varicus snvironments and are not limited 1o the illustrated examples.

[0081]  Further, the ssquence of operations described in connection with FIGS. 1-7
are examples and are not intended o be limiting. Additional or fewer operations or
combinations of operations may be used or may vary without departing from the scope
of the disclosed examples. Furthermore, implementations consistent with the disclosed
examples need not perform the sequence of operations in any particular order. Thus,
the present disclosure merely sets forth possible examples of implementations, and
many variations and maodifications may be made {0 the described examples. All such
modifications and variations are iniended fo be included within the scope of this

disclosure and protecied by the following claims.
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CLAIMS
We claim:
1. A system for changing screen brighiness of a computing device, the system
comprising:

a usage delermination engine 1o determineg whether the computing device is
being used for one of a set of predetermined application types; and

a brightness adjustment engine {o:

change the screen brightness of the computing device based on a set
of first brightness values associated with the first predetermined application
type responsive to the computing device being used for a first predetermined
application type; and

change the screen brightness of the computing device based on a set
of second brightness values associated with the second predstermined
application type responsive {0 the computing device being used for a second

predetermined application fype.

2. The system of claim 1, further comprising:
a brightness learning engine to determine the set of first brightness values for

the first predetermined application type.

3. The sysiem of claim 2, further comprising:
a camera to monitor pupil dilation of a user of the computing device,
wherein the brightness learning engine determines the set of first brightness
values for the firs predetermined application type based on the monitored pupl

dilation of the user.

4. The system of claim 2, wherein the brighiness lsaring engine determines the
set of first brightness values by determining an optimal brightness curve for the
predetermined application type based on a determined ambient ight value and the
first predetermined application type,
5. The system of claim 1, further comprising:

an application type selection engine {o determine the predetermined

application types responsive {0 usage of the computing device.
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B. A system for changing screen brighiness of a computing device, the system
comprising:

a LED determination engine to determine whether a set of LED devices is
being used in the proximity of the compuling device;

a brightness adjustment engine to:

change the screen brightness of the computing device based on a set
of first LED brightness values associated with the first LED device and a
determined ambient light value responsive 1o the first LED device being used

in the proximity of the computing device.

7. The system of ¢laim 6, further comprising:
a brighiness learning engine to determine the set of first LED brightness

values associated with the first LED devics.

8. The system of claim 7, further comprising:

a camera to monitor pupil dilation of a user of the computing device,

wherein the brighiness learning engine determines the set of first LED
brightness values based on the monitored pupi! dilation of the user and a determined

brightness value of the first LED device.

9. The system of claim 7, wherein the brighiness learning engine delermines the
set of first brightness values by determining an optimal brightness curve associated
with the first LED device based on a determined ambient light value and a

determined brightness value of the first LED device.

10.  The system of claim 6, wherein the brightness adiustment engine changes the
screen brighiness of the computing device based on the set of first LED brightness
values associated with the first LED device and a set of second LED brighiness
values associated with a second LED device responsive to the first LED device and

the second LED device being used in the proximity of the computing device.

1. A method for changing screen brightness of a computing device, comprising:
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determining whether the computing device is being used for one of a set of

predetermined application types;

responsive to the computing device being used for a first predetermined
application type, changing the screen brighiness of the computing device based on 3
set of first brightness values associated with the first predetermined application type;

responsive {o the computing device being usad for a second predetermined
application type, changing the screen brighiness of the computing device based on a
set of second brightness values associated with the second predetermined
application type;

determining whether a seif of LED devices is being used in the proximity of the
computing device; and

responsive 1o a first LED device being used in the proximity of the computing
device, changing the screen brightness of the computing device based on a set of
first LED brighiness values associated with the first LED device and a determined

arbient light value.

12. The method of claim 11, further comprising:

monitoring, by a camera communicably coupled (o the computing device,
pupil ditation of a user of the computing device; and

determining the set of first brightness values based on the monitored pupil

ditation of the user.

13, The method of claim 12, further comprising:

determining the set of first brightness vaiues by determining an optimal
brightness curve for the predetermined application type based on a determined
ambient light value and the first predetermined application type.
14. The method of claim 12, further comprising:

determining the set of first LED brightness values based on the monitored

pupil difation of the user and a determined brighiness value of the first LED device.

15, The method of claim 11, further comprising:
responsive o the computing device being used for the first predetermined
application type and responsive to the first LED device being used in the proximity of

the computing device, changing the screen brighiness of the computing device
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based on the set of first brightness values associated with the first predetermined

application type, the set of first LED brightness values associated with the first LED

device, and a determined ambient light value.
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