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DETERMINING UNINTENDED TOUCH REJECTION

BACKGROUND
[0001]  Touch enabled surfaces that detect and recognize user touch have become
increasingly available and integrated into computing devices. As such, the ability o
detect which touches o a touch-enabled surface are intended and which are unintended
is beneficial. By detecling that a touch to a touch-enabled surface is unintended and
preventing a computing device from responding fo the unintended touch, user

exparience may be improvad.

Brier DESCRIPTION OF THE DRAWINGS
[0002] The following detailed description references the drawings, wherein:
[0003] FIG. 1 is a biock diagram of an example system for determining unintended
touch rejection;
[0004] FIG. 2 is a biock diagram of an example system for determining unintended
touch rejection;
[0005]  FIG. 3 is a flowchart of an example method for execution by a system for
determining unintended touch rejection;
[0008] FIG. 3A s a flowchart of an example method for execution by a system for
determining unintended touch rejection; and
[0007] FiG. 3B is a flowchart of an example method for execution by a system for

determining unintended touch rejection.

Devaien DESCRIPTION
[0008] The following detalled descriplion refers {0 the accompanying
drawings. YWherever possible, the same reference numbers are used in the drawings
and the following description o refer 1o the same or similar parts.  While several
examples are described in this document, modifications, adaptations, and other
implementations are possible. In the following discussion and in the claims, the terms
“including” and "comprising” are used in an open-ended fashion, and thus should be
interpreted to mean “including, but not imited {o... ." Accordingly, the following detailed
description does not limit the disclosed examples. Insiead, the proper scope of the

disclosed examples may be defined by the appended claims.
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{00081 A system with touch-sensitive surfaces may facilitate detection of a touch and
response, by the system, {0 the detectad touch. By deteciing that a touch 10 a touch-
enabled surface is unintended and preventing a computing device from responding o
the unintended touch, user experience may be improved.

[0010] The system described herein may facilitate an improved determination of
whether a touch o a fouch-sensitive component of a system is an intended fouch. For
example, the system may delermine whether a touch was intended by comparing how
the shape of the touch changes over a set of ime intervals {e.g., a set of time intervals
from when the touch was first recognized © when the recognition of the touch ended).
The system may comprise a plurality of stored sets of spatial features for a respective
plurality of touches that were determined {o be intended. Each sel of spatial features
may comprise information related o fealures of the touch at individual time intervals. The
system may revise existing sets of spatial features. Further, the system may revise the
plurality of stored sets of spatial features o include new touches thatl are recognized o
be intended. The system may also include customized stored sets of spatial features,
which may be customized, for example, based on user, application, touch-sensitive
componant, environment, and/or other characteristic.

[0011]  As such, a system for improving unintended touch rejection may recognize a
touch on a touch-sensitive surface and capturs a set of data related to the touch, where
the set of data may comprise, for example, spatial fealures relating to a shape of the
touch over a set of time intervals, and/or other information related fo the touch. The
system may also determine whether the recognized fouch was intended based on a
comparison of a first shape of the touch al a first time interval of the set of time intervals
and a second shape of the touch at a second time interval of the set of time intervals.
[0012]  Referring now to the drawings, FIG. 1 is a block diagram of an example system
100 for improving unintended touch rejeclion on touch-sensitive components of the
system 100. System 100 may be a notebook, deskiop, teblet, workstation, maobile
device, retail point of sale device, smariphone, all-in-one (AIO) computer, gaming device,
or any other device suilable for executing the functionality described below. Further,
system 100 may comprise at least one touch-sensitive component (.g., a touch mat, a
touch display, andfor other fouch-sensitive component). In the example depicted in FIG.
1, system 100 includes a non-transitory machine-readable storage medium 120 and 3

processor 110
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[0013] Processor 110 may be one or more central 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 felch,
decode, and execule program inslructions 121, 122, 123, and/or other insfructions fo
improve unintended touch rejection on touch-sensitive components, as described below.
As an alternative or in addition to retrieving and executing instructions, processor 110
may include one or more electronic circuits comprising a number of elecironic
components for performing the functionality of one or more of instructions 121, 122, 123,
and/or other instructions.

{0014] In one example, the program instructions 121, 122, 123, and/or other
instructions can be part of an inslaliation package that can be executed by processor
110 to implerment the functionality described herein. In this case, memory 120 may
be a portable medium such as a CD, DVD, or flash drive or a memory maintained by
a computing device from which the installation package can be downioaded and
installed. in ancther example, the program instructions may be part of an application
or applications already instailled on systermn 100,

[0015] Machine-readable storage medium 120 may be any hardware storage device
for maintaining data accessible o system 100. For example, machine-readable storage
medium 120 may include one or more hard disk drives, solid state drives, {ape drives,
and/or any other storage devices. The storage devices may be igcated in system 100
and/or in another device in communication with system 100, For example, machine-
readable storage medium 120 may be any slectronic, magnetic, optical, or other physical
storage device that stores executable instructions. Thus, machine-readable storage
medium 120 may be, for example, Random Access Memory (RAM), an Electrically-
Erasable Programmable Read-Only Memory (EEPROM), a storage drive, an oplical
disc, and the like. As described in detall below, machine-readable storage medium 120
may be encoded with execulable instructions for improving unintended touch rejection
on touch-sensitive components. As detailed below, storage medium 120 may maintain
and/or store the data and information described herein.

{0018]  in some examples, the storage medium 120 may store information related t©
unirtended touch rejection processing performead by the system 100 on touch-sensitive
components of the system. Forexample, the storage medium 120 may slore information
related to a plurality of stored sets of spatial features. In some examples, the plurality of

storad sets of spatial features may inilially comprise a standard stored set of spatial
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features that may later be modified, customized, and/or otherwise improved based on
use of the systern 100, The initial information related to the standard slored sets of
spatial features, and/or the standard slored sets of spatial features may be oblained, for
example, from test data, from a third party, and/or in other ways.

00171 In some examples, the information related to an individual stored set of spatial
features may also comprise, for example, a user identifier, an application identifier, a
touch-sensitive component identifier, an obiect used to perform the louch, environmental
information surrounding the fouch-sensitive component, and/or other information that
may be included to indicate that the stored set of spatial features may have been
customized.

[0018] The information related to an individual stored sel of spatial features may
cornprise an identifier of the stored set of spatial features, a st of components that
recognizad the touch, an amount of time the touch was recognized, a number of time
intervals representing the amount of time the touch was recognized, information relaied
{0 a shapse of the touch for gach time interval in the number of ime intervals, and/or other
information related to the stored set of spatial features. The information related o the
shape of the touch at a particular time interval may comprise, for example, specifications
indicating a size, length, area, circumference, center, and/or other indication of shape of
the touch at that time interval. The information related to the shape of the touch may
also include, for example, a location of the shape {e.g., a location of a center of the shape,
a location at which the fouch was first recognized, and/or other location,) on the touch-
sensitive component on which it was recognized. In some examples, the amount of ime
in each time intervals of the set of time intervals may be dependent on the object being
used o perform the touch, the touch-sensitive component, the user performing the touch,
an application being executed while the touch is being performed, the set of componenis
being used o recognize the touch, and/or other factors related to the touch.

{00181  The stored set of spatial features may be determined, as discussed below, for
example, from data captured from one or more sensors andfor from the touch-sensitive
component af predetermined time intervalg of the deteclted touch {e.g., every 30 ms,
and/or other predetermined time interval). The dala caplured from the sensors may
include, for example, optical data, infrared data, acoustic data, and/or other data that
comprises information about the touch io the louch-sensitive component. The data
captured from the touch-sensitive surface may comprise, for example, information from

Sensors, ping, haptic materials, andior other components in the touch-sensitive
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componeant that delect interaction with the touch-sensitive surface. The location of the
detected touch on the touch-sensitive component may be determined by capluring data
from the fouch-sensitive component, optical data, acoustic data, infrared data, and/or
other data that may be used o delermine the location of the detecled touch.

100201 In some examples, the set of data o be captured may include a confidence
score associated with the recognized touch. The confidence score may be automatically
generated and/or made available by the louch-sensitive component. In some examples,
a third party manufacturer of the touch-sensitive component may generate a confidence
score comprising a8 number value that indicates a confidence that the touch was
intended, responsive {0 a touch being detected. In some exampiles, information related
to a stored set of spailal Teatures may comprise the confidence score associated with
the recognized touch.

{0021}  As mentioned above, and in some examples, the set of data may comprise
temporally differentiated data. The temporally differentiated data may comprise a first
subset of data being captured at a first time interval and a second subset of data different
from the first subset being captured at a second fime inferval after the first time interval,
As such, the data in the set of data being caplured over time for a detecied fouch may
change and may comprise information about the touch at each time interval.

[0022] Touch recognition instructions 121, when executed by processor 110, may
recognize a touch on a touch-sensitive surface of the systemn 100, The touch
recognition instructions 121, when executed by processor 110, may detect that a touch
is recognized by the system 100 responsive 1o a touch being detecled at a touch-
sensitive component of the system 100, For example, the system 100 may send a signal
and/or otherwise indicate 10 the processor 120 {and/or the touch recognition instructions
121} that a touch has been detecled.

[0023] Dala capture instructions 122, when executed by processor 110, may capture
a set of data related to the recognized touch. The set of data may comprise, for
example, a set of spatial features relating to a shape of the touch over a set of time
intervals. The set of time intervais may comprise, for example, a set of time intervals
from when the touch was recognized to when the touch ended (and/or a subset of the
time that the touch was recognized). The data capture instructions 122, when executed
by processor 110, may capture the set of data relaled io the fouch from sensors, the

touch-sensitive component, and/or other componenis of the system.
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[0024] For example, the data caplure instructions 122, when executed by processor
110, may caplure the set of data from the sensors, which may include, for example,
optical data, infrared data, acoustic data, and/or other data related o the touch. The data
capture instructions 122, when executed by processor 110, may also capture the set of
data from the touch-sensitive surface may comprise, for example, information from
Sensors, ping, haptic materials, and/or other components in the touch-sensitive
component. The data caplure inslructions 122, when executed by processor 110, may
also obtain a context of an application being executed during performance of the fouch
from the system 100, which may be projecting, displaying, and/or otherwise making
accessible for viewing images on the fouch-sensitive component. In some examples,
data capture instructions 122, when executed by processor 110, may capture data
regardless of whether a touch is recognized. For example, the data capture instructions
122, when executed by processor 110, may continually capture data from the sensors,
touch-sensitive component, and/or other components of the system 100.

{0025] In other examples, the data caplure instructions 122, when execuled by
processor 110, may caplure the set of data at predetermined time infervals. The data
capture instructions 122, when executed by processor 110, may determine the
predelermined time intervals based on information relaled o a sel of componentis
recognizing the touch, a user performing the touch, an object being used o perform the
touch, any combination thereof, and/or other factors related {o the fouch. For example,
the data caplure instructions 122, when executed by processor 110, may determine
and/or oblain from the storage medium 120 an appropriate time interval at which o
capture daia based on one or more of the factors related © the touch,

{0026] Intended touch determination instructions 123, when exscuted by processor
110, may determine whether the recognized touch was intended. The intended touch
determination instructions 123, when executed by processor 110, may determine
whether the recognized touch was intended based on the captured set of data related o
the recognized touch. For example, the intended touch determination instructions 123,
when executed by processor 110, may delerming whether the touch was intended based
on a comparison of the set of spatial features relating to a shape of the {cuch at each
predetermined time interval of the captured set of data.

[0027] Tothatend, the intended touch determination instructions 123, when executed
by processor 110, may make the determination based on a comparison of a first shape

{e.q., set of spatial features reiating 1o a shape of the touch) at a first time interval of
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the set of time intervals and a second shape {e.¢., a second set of spatial fealures
relating {0 a second shape of the touch) at a second time interval of the set of time
intervals. For exampie, the intended fouch determination instructions 123, when
executed by processor 110, may compare the first set of spatial features relaling to a
first shape of the touch and the second set of spatial features relating to a second
shape of the touch {0 a corresponding first set of spatial features relating to a first shape
of the touch and second set of spatial features relating o a second shape of the touch
at corresponding first and second time intervals of a subset of the plurality of stored sets
of spatial features.

{0028] In some examples, the intended touch determination instructions 123, when
executed by processor 110, may seiect a subsel of the plurality of stored sets of spatial
features to compare the captured set of data. A subset of the plurality of slored sets of
spatial features may comprise one or a pluralily of stored seis of spatial features that
have been narrowed from the pluraiity of slored seis of spatial features based on
information related o the recognized touch. The intended touch determination
instructions 123, when executed by processor 110, may select the subset based on the
touch-sensitive component on which the touch was performed, an object used to perform
the touch, a user performing the touch, an application being executed while the touch
was being performed, andfor other information related to the recognized touch. In some
examples, the intended touch delermination instructions 123, when execuled by
processor 110, may determine the subset based on a speed of movement of the
recognized touch, an amount of time that the touch was performed (and/or recognized),
and/or other characteristics related © the touch. In some examples, the intended touch
determination instructions 123, when executed by processor 110, may select the subset
of the stored sels of spalial features by comparing, for each stored set of spatial features,
a first predetermined number of shapes of the first predetermined number of time
intervals with the captured set of data. Responsive to a threshold amount of the shapes
at the corresponding time intervals matching, the stored set of spatial features may be
inciuded in the subset of stored sets of spatial features compared with the captured set
of data. In some examples, each siored set of spatial features in the subset may be
compared with the captured set of data.

[0028] The intended touch determination inslructions 123, when executed by
processor 110, may compare the caplured set of data with each stored set of spatial

features in the subsel. In somea examples, the intended touch determination instructions
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123, when executed by processor 110, may compare a stored set of spatial features with
the captured set of data by comparing, for each time interval in the captured set of data,
a shape from the caplured set of data and a corresponding shape from the stored set of
spatial features. The intended touch determination instructions 123, when executed by
processor 110, may delermine the recognized fouch is intended based on a maich
between at least one stored set of spatial features and the caplured set of dats. The
intended touch determination instructions 123, when executed by processor 110, may
determing thal a captured set of data matches a stored set of spatial features based on
a threshold number of the shapes maiching, based on a difference between the caplured
set of data and the stored set of spatial features being within a threshold amount, based
on a statistically significant correlation between the captured set of data and the stored
set of spatial features, based on having no statistical cutliers between a shape of the
captured set of data and a corresponding shape of the stored set of spatial features,
and/or based on other comparison(s) between the captured set of data and the slored
sel of spatial features.

{00301  In some examples, in addition to determining whether the recognized ouch is
intended based on the captured set of data and each of the stored sets of spatial features
in the subset, the inlended touch determination instructions 123, when executed by
processor 110, may also consider additional data from the caplured set of data in
determining wheather the recognized touch is intended. For example, the intended touch
determination instructions 123, when executed by processor 110, may alsc compare
capiured infrared data, acoustic data, data captured from sensors, ping, haptic materials,
and/or other components in the touch-sensitive component, and/or any other caplured
data related o the recognized touch. In these sxamples, each stored set of spatial
features in the subset may also comprise information relaled to acoustic data, infrared
data, data from sensors, pins, haptic materials, and/or other types of data that may relate
to a touch. The intended touch determination instructions 123, when execuled by
processor 110, may compars the capiured data at each time interval to corresponding
data from a stored set of spatial features at a corresponding interval, and may determine
whether a touch was intended in 8 manner similar to that described above.

{00311 The intended touch determination instructions 123, when executed by
processor 110, may make availabie to the system information related lo the recognized
touch responsive to determining that the recognized touch was intended. For example,

the intended touch determination instructions 123, when executed by processor 110,
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may provide the information related {o the recognized touch to the processor 120, andfor
to other components of the system 100.

{0032] In some examples, the intended touch determination instructions 123, when
executed by processor 110, may disregard information related to the recognized touch
responsive to determining that the recognized touch was not intended. For example,
the intended touch determination instructions 123, when executed by processor 110,
may not make available the information (o the system 100, may delete the captured data
from any storage in which it may have been maintained, and/or may otherwise disregard
the information related to the recognized touch.

[0033] FIG. 2is a block diagram of an sxample system 200 for improving unintended
touch rejection on touch-sensitive componenis of the system 200. As with system 100,
system 200 may be a notebook, deskiop, tablet, workstation, mobile device, retaill point
of sale device, smartphone, all-in-one (AIQ) compuler, gaming device, or any other
device suilable for execuiing the functionality described below. As with system 100,
systern 200 may comprise at least one touch-sensitive component (8.g., a touch mat, a
touch display, andfor other touch-sensitive component). As with processor 110 of FIG.
1, processor 220 may be one or more CPUSs, microprocessors, and/or other hardware
devices suilable for relrieval and execution of instructions.  Syslem 200 may aiso
comprise a non-transitory machine-readable storage medium that includes information
related io the set of modes as described above with non-transitory machine-readable
storage medium 120.

[0034]  As delailed below, system 200 may include a series of engines 220-230 for
improving unintended fouch rejection on touch-sensitive components.  Ekach of the
engines may generally represent any combination of hardware and programming. For
example, the programming for the engines may be processor execulable instructions
stored on a non-transitory machine-readable storage medium and the hardware for the
engines may include at least one processor of the systermn 200 to execute those
instructions. In addition or as an alternative, each engine may include one or more
hardware devices including slectronic cdircuitry for implementing the functionality
described below,

[0035]  Touch determination engine 220 may determine whether the recognized
touch was intended. For example, touch determination engine 220 may determine
whether the recognized touch was intended by accessing a plurality of sfored sets of

spatial features and comparing a captured set of spatial features to at least one set of
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the stored set of spatial features. The captured set of spatial features may comprise,
for example, a set of spatial features captured from the system 200 that relate to &
shape of the recognized touch collected over a respective set of ime intervals. The
touch determination engine 220 may then determine whether the recognized fouch
was infended based on the comparison.  In some examples, touch determination
engine 220 may determine whether the recognized touch was intended further based
on a confidence scorg associated with the recognized louch.

[0036] Touch determination engine 220 may also make available © the system
information related to the recognized fouch responsive to delermining that the
recognized touch was intended. In some examples, touch determination engine 220
may disregard information related o the recognized touch responsive to delermining
that the recognized touch was not intended.

{0037}  Touch determination engine 220 may also obtain information from a camera
{e.9., camera 240} and/or other sensors of the system 200 {(which may include sensors,
cameras, and/or other componenis {0 recognize a touch and obtain data related {0 a
touch as system 100). Touch determination engine 220 may determine whether the
recognized touch was intended by correlating the set of data from the recognized touch
with recorded data from the camera 240.

[0038] In some examples, the touch determination engine 220 may perform this
functionality in @ manner the same as or similar 1o that of the data caplure instructions
122, intended touch determination instructions 123, andfor other instructions of
computing device 100. Further delails regarding an example implementation of touch
determination engine 220 are provided above in conneclion with dala caplure
instructions 122, intended touch determination instructions 123, and/or other instructions
of FIG. 1.

[0038] Touch learning engine 230 may modify the plurality of slored sets of spatial
features based on user interaction with {ouch-sensitive components of the system 100.
The touch learning engine 230 may modify the stored sets of spatial fealures using a
machine-learning framework, such as SVM, AdaBoost, CNN, andfor other machine
learmning frameworks. The touch learning engine 230 may modify the stored sets of
spatial features to customize the stored seis of spatial features for a user, application,
object used to perform the fouch, fouch-sensilive component on which the touch is
performed, environment in which the system 200 resides, any combination thereof,

and/or other factors involved in the touch.
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{00401  The touch learning engine 230 may modify the stored sels of spatial features
based on input from a user from whom the touch was recognized. For example, the
touch learning engine 230 may modify the plurality of slored sets of spatial features by
customizing the stored sels of spatial features for a user based on input received from
the user. The touch leaming engine 230 may prompt a user to enter input that
correspond fo intended touches by the user. The touch leaming engine 230 may then
store information related {o a shape of the fouch over time and/or other information
related to the touch as a set of slored spatial features in the storage medium 120.
{0041]  For example, the touch leaming engine 230 may prompt the user {o type a
pradetermined text and may store information related o the set of spatial features
gleaned from the touch recognized during the user's typing as an intended touch. In
another example, the touch learming engine 230 may prompt the user {0 draw a picture
and/or modify a displayed picture and may oblain information related o the set of spatial
features gleaned from the touch recognized during the user's movemeni. The louch
leaming engine 230 may prompt the user © interact with a fouch-sensitive component
of the systermn 100 in other ways as well. In some examples, the fouch isarming engine
230 may guery the user as o a portion of the recognized fouch and may modify the
information related to the set of spalial features based on the user's response. The touch
learning engine 230 may also capture outliers and/or extra information o modify the
stored sels of spatial features for the user.

[0042] The touch leaming engine 230 may alsc obtain user input responsive {0
processing done by the system and may revise a stored set of spatial features based on
that oblained user inpul. For example, the system 100 may perform processing
responsive {0 what the system determined to be an intended touch by the user. The
user may perform an action in response o the processing that indicates that the
processing should not have occurred and that the touch was actually not intended. The
touch learning engine 230 may modify the stored set of spatial features which was used
by the touch delermination engine 220 o determine that the recognized touch was
intended to ry o preciude an identical touch from being considered intended in the
future.

[0043] The touch leaming engine 230 may also modify the stored sels of spatial
features based on environmental conditions surrounding the system 200, an age of the
touch-sensitive component, and/or other factors external 10 a user’s inferaction with thea

systemn 200, For example, the touch leaming engine 230 may modify the stored sets of
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spatial features based on ambient temperature surrounding the system 200, average
humidity measurements surrcunding the system 200, and/or other environmental
conditions surrounding the systern 200. The touch leaming engine 230 may also modify
the stored sets of spatial features based on an age of a touch-sensitive component. For
exampie, as the touch-sensitive component continues to be used, it may be less
responsive than a new uch-sensitive component because of wear and {ear to electrical
circuits in the touch-sensitive component. In some examples, the touch leaming engine
230 may also modify the stored sels of apatial features based on infrared data, acoustic
data, data captured from sensors, pings, haptic materials, and/or other components in the
touch-sensitive component, and/or any other captured data related to the recognized
touch. The touch learning engine 230 may modify the stored sets of spatial features
based on other factors as well, both relevant and external {o the user's interaction with
the system 200.

[0044] FIG. 3 is a flowchart of an example method for exgcution by a system for
improving unintended touch rejection of a {ouch-sensitive component.

{0045]  Although execution of the method described below is with reference {0 system
100 of FIG. 1, other suitable devices Tor execution of this method will be apparent to
those of skill in the art (e.g., system 200 of FIG. 2, and/or other devices). The method
described in FIG. 3 and other figures may be implemented in the form of executable
instructions stored on a machine-readable storage medium, such as storage medium
120, by one or more engines described hersin, and/or in the form of electronic circuitry.
[0046] In an operation 300, spatial daia related fo a touch recognized on a touch-
sensitive component of the system may be accessed, wherein the spatial data
comprises a set of shapes recognized in the touch over a respective set of time
intervals. For example, the systemn 100 (and/or the louch recognition instructions 121,
touch determination engine 220, and/or other resource of the system 100) may access
the spatial data. The system 100 may access the spatial data in a manner similar or the
same as that described above in relation o the execution of the touch recognition
instructions 121, fouch determination engine 220, and/or other resource of the system
100.

{00471 In an operation 310, the accessed spatial data may be compared o a
pluralily of slored sets of spatial features. For example, the sysiem 100 {(andfor the
data caplure instructions 122, touch determination engine 220, or other resource of the

system 100) may compare the data. The system 100 may compare the data in a manner
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similar or the same as that described above in relation to the exgcution of the data
capture instructions 122, touch determination engine 220, and/or other resource of the
system 100.

[0048] In an operation 320, a determination may be made as to whether the touch
is intended based on the comparison. For example, the systerm 100 (and/or the
intended fouch determination instructions 122, fouch determination engine 220, or other
resource of the system 100} may determine whether the touch is intended. The system
100 may determine whether the touch is intended in a manner similar or the same as
that described above in relation 0 the execulion of the intended fouch determination
instructions 122, touch determination engine 220, and/or other resource of the system
100.

[0049] In an operation 330, information related to the touch may be provided {o the
system responsive to determining that the touch is intended. For example, the system
100 {(andior the intended touch determination instructions 122, touch determination
engine 220, or other resource of the system 100} may provide the information. The
system 100 may provide the information in @ manner similar or the same as that
described above in relation to the execulion of the intended touch determination
instructions 122, touch determination engine 220, and/or other resource of the system
100.

{00501 in an operation 340, user input related o user interaction with the touch-
sensitive component of the system may be received. In some examples, the user
interaction may comprise user interaction in response o processing occurring in the
system responsive {o the information related to the touch being provided (e.g., by
operation 330). For example, the system 100 (and/or the intended touch determination
instructions 122, touch learning engine 220, touch learning engine 230, or other resource
of the systern 100) may receive the user inpul. The system 100 may receive the user
input in @ manner similar or the same as that describad above in relation to the execution
of the intended ftouch determination instructions 122, touch determination engine 220,
touch learning engine 230, and/or other resource of the system 100,

{0051} In some examples, operation 340 may be performed in various mannars. FiG.
3A s a flowchart of an example method for execution by a system for receiving user input
related to the user interaction.

[0052] In some examples, and as lllustrated in FIG. 34, in an operation 341, the user

may be prompled {o interact with the touch-sensitive component of the system. For
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example, the system 100 (and/or the intended fouch determination insfructions 122,
touch determination engine 220, touch learning engine 230, or other resource of the
system 100) may prompt the user. The system 100 may prompt the user in @ manner
similar or the same as that described above in relation o the execution of the intended
touch determination instructions 122, touch determination engine 220, touch leaming
engine 230, and/or other resource of the system 100,

[0053] In an opseration 342, information related 1o the user interaction with the touch-
sensitive component of the system may be captured as the received user input. For
example, the system 100 (and/or the inlended fouch determination instructions 122,
touch determination engine 220, touch learning engine 230, or other resource of the
system 100) may capture information relaied to the user inleraction as the received user
input. The system 100 may capture information refated to the user interaction as the
racaived user input in a manner similar or the same as that describad above in relation
to the exsculion of the intended ftouch determination instructions 122, touch
determination engine 220, touch leaming engine 230, and/or other resource of the
system 100,

[0054] Retuming to FIG. 3, in an operation 350, the plurality of stored sets of spatial
features may be modified based on the received user input. For example, the system
100 (andfor the touch learning engine 230, or other resource of the system 100) may
maodify the plurality of stored sets of data. The system 100 may modify the plurality of
stored sets of data in a manner similar or the same as that described above in relation
to the execution of the fouch learning engine 230, and/or other rescurce of the system
100

{0055] In some examples, operation 350 may be performed in various manners. FiG.
38 is a flowchart of an exampie method for execution by a system for modifving the
plurality of stored sets of spatial features.

{0056] In some examples, and as illustrated in FIG. 3B, in an opsration 351, the
plurality of stored seis ¢of spatial Teatures may be modified based on environmental
conditions surrounding the system. For example, the system 100 {and/or the touch
leaming engine 230, or other resource of the system 100) may modify the plurality of
stored setls of data. The system 100 may modify the plurality of stored sels of data in a
manner similar or the same as that described above in relation to the execution of the

touch learming engine 230, and/or other resource of the systermn 100,
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{00571  The foregoing disclosure describes a number of examples for determining
unintended touch rejection. The disclosaed examples may include systems, devices,
computer-readable storage media, and methods for determining unintended touch
rejection. For purposes of explanation, certain examples are described with reference
to the components Hlustrated in FIGS. 1-3B. The functionality of the illustrated
cormponents may overlap, however, and may be present in a fewer or greater number of
slements and components. Further, all or part of the functionality of illustrated elements
may co-exist or be distribuled among several geographically dispersed locations.
Moreover, the disclosed examples may be implemented in various environments and are
not imited © the illustrated examples.

[0058] Further, the sequence of opsrations described in conneclion with FIGS. 1-3B
are examples and are not infended o be Hmiting. Additional or fewer operations or
cormnbinations 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 seguence of operations in any particular order. Thus,
the present disclosure merely sets forth possible examples of implementations, and
many variations and modifications may be made to the described examples. Al such
modifications and variations are intended o be included within the scope of this

disclosure and protected by the following claims.
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CLAIMS

We claim:
1. A non-transitory machine-readable storage medium comprising instructions for
determining uniniended touch rejection, the instructions executable by a processor of
a system to:

recognize a touch on a touch-sensitive surface;

capiure a set of data related o the touch, wherein the sei of data comprises a
set of spatial features reiating to a set of shapes of the touch over a set of lime
intervals; and

determine whether the recognized touch was intended based on a comparison
of g first shape of the touch at a first time interval of the set of time intervals and a

sacond shape of the touch at a second time interval of the set of time intervals.

2. The storage medium of claim 1, wherein the set of time intervals comprise a
plurality of time intervals from an initial recognition of the {ouch o an end of recognition

of the touch.

3. The storage medium of claim 1, wherein determining whether the touch was
intended comprises comparing of the set of data to a plurality of stored sets of spatial

features.

4, The storage medium of claim 3, wherein gach of the plurality of stored sets of

spatial features corresponds 0 a respadctive intended touch.

5. The slorage medium of claim 3, wherein the plurality of stored sels of spalial
features comprise a customized sel of spatial features for a user that provided the
touch, wherein the customized set of spatial features Tor the user is customized based

on input from the user.

6. The slorage medium of claim 3, further comprising instructions executable by

the processor of the system to:
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access a subset of the plurality of stored sets of spatial features based on an

application being executed at a time that the touch is recognized.

7. The storage medium of claim 1,
wherein the instructions executable by the processor of the system to capture
the set of data include instructions to:
capture optical data related fo the fouch, and
wherein the instructions {o determine wheather the touch was intended comprise
instructions to:
determine, based on the captured optical data, whether the fouch

occurred in a region in which an intended touch couid be allowed.

8. A system for determining unintended touch rejection, the system comprising:
a touch delermination engine to:
determine whether a recognized touch was intended by:
accessing a plurality of stored sets of spatial features;
comparing a captured set of spatial features related to a shape of
the recognized louch coliected over a respeclive set of ime intervails to
at least one stored set of spatial features of the plurality of stored sets of
spatial features; and
determining whether the recognized touch was intended based
on the comparison; and
a touch learning engine to:
maodify the plurality of stored sets of spatial features based on input from

a user from whom the touch was recognized.

a. The systemn of claim 8, wherein the touch learning engine:

maodifies the plurality of stored sets of spatial features by customizing the stored
set of spatial features for the user based on user input received from the user.
10. The system of claim 8, wherein the touch determination engine provides
information related to the recognized touch to the system, and

wherein the touch learing engine modifies the plurality of stored sets of spatial

features by:
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obtaining user input provided in response {o the processing by the
system responsive {0 the information related to the recognized touch being
provided; and

modifying the stored sel of spatial features based on the obtained user

input.

1. The system of claim 8, further comprising:

a camera that records data related to the touch,

wherein the touch determination engine determines whether the recognized
touch was intended by correlating the set of data from the recognized touch with the

recorded data from the camera.

12. A method for execution by a set of physical processors implementing machine-
readable instructions for determining unintended touch rejection, the method
comprising:

accessing spatial data related to a touch recognized on a touch-sensifive
component of the system, wherein the spatial data comprises a set of shapes
recognized in the touch over a respective set of ime intervals;

comparing the accessed spatial data to a plurality of stored sets of gpatial
features;

determining wheather the touch is intended based on the comparison;

responsive {0 delermining that the fouch is intended, providing information
related o the touch o the sysiem;

receiving user inpui related o user interaction with the touch-sensilive
component of the systemn; and

modifying the plurality of stored sets of spatial features based on the received

user input.
13, The method of claim 12, wherein the user interaction comprises user interaction
in response 1o precessing oceurring in the system responsive {o the information related

to the fouch bsing provided.

14,  The method of claim 12, wherein receiving the user input comprises:
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prompting the user to interact with the louch-sensitive component of the
systerm;
capturing information related o the user interaction with the touch-sensitive

component of the syslem as the received user input.

15, The method of claim 12, further comprising:
maodifying the plurality of stored sets of spatial features based on environmental

conditions surrounding the system.
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