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communication module configured to support wireless communication, and one or more modules implemented at least partially in
hardware. The one or more modules are configured to perform operations that include recognizing a first event as involving
detection of proximity of an apparatus by the one or more object detection sensors, recognizing a second event as involving receipt
of a wireless communication by the wireless communication module from the apparatus, and responsive to the recognizing of the
first and second events, causing the apparatus to be bound for operation with the computing device such that the apparatus Is
configured to Initiate one or more host side commands of the computing device.
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bind an apparatus for operation with a computing device. A computing
device may include one or more object detection sensors that are con-
figured to detect proximity of an object, a wireless communication mod -
ule configured to support wireless communication, and one or more
modules implemented at least partially in hardware. The one or more
modules are configured to perform operations that mmclude recognizing a
first event as involving detection of proximity of an apparatus by the one
or more object detection sensors, recognizing a second event as in-
volving receipt of a wireless communication by the wireless communic-
ation module from the apparatus, and responsive to the recognizing of
the first and second events, causing the apparatus to be bound for opera-
tion with the computing device such that the apparatus 1s configured to
nitiate one or more host side commands of the computing device.
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BINDING OF AN APPARATUS TO A COMPUTING DEVICE

BACKGROUND
[0001] A variety of different types of apparatus may be utilized to expand the functionality
of a computing device. For example, peripheral devices may be utilized to expand storage,
act as mput devices, output devices, and so on. Thus, these devices may be utilized as an
integral part of a user’s interaction with the computing device.
[0002] Additionally, as the variety of computing devices has expanded, so too has the
varicty of different types of apparatus that may be utilized to support interaction with
computing devices. As such, a user may have access to a wide range of computing devices
in a typical day. However, conventional techniques that were utilized to bind the apparatus
for operation in conjunction with the computing device could be cumbersome, unwieldy,
and 1nvolve a multitude of manual steps. Consequently, users often choose to forgo this
functionality provided by the apparatus.

SUMMARY

[0003] Binding techniques configured to bind an apparatus for operation with a computing
device are described. In one or more implementations, a computing device includes one or
more object detection sensors that are configured to detect proximity of an object, a wireless
communication module configured to support wireless communication, and on¢ or more
modules implemented at least partially in hardware. The one or more modules are
configured to perform operations that include recognizing a first event as involving
detection of proximity of an apparatus by the one or more object detection sensors,
recognizing a second event as involving receipt of a wireless communication by the wireless
communication module from the apparatus, and responsive to the recognizing of the first
and second events, causing the apparatus to be bound for operation with the computing
device such that the apparatus 1s configured to initiate one or more host side commands of
the computing device.
[0004] In one or more implementations, an apparatus includes an identifier module
including a first identifier that 1s configured to be recognized through detection of proximity
to one or more object detection sensors of a computing device. The apparatus also includes
a wircless communication module that 1s configured to form a wireless communication for
communication to the computing device that includes a second identifier, the first and
second 1dentifiers being configured for comparison by the computing device to cause

binding of the apparatus with the computing device such that the apparatus 1s configured to
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initiate one or more host side commands of the computing device. The apparatus also
includes a mechanical actuator that 1s selectable by a user to cause the communication of
the second 1dentifier by the wireless communication module.
[0005] In one or more implementations, a first event 1s recognized as involving detection of
proximity of an apparatus by the one or more object detection sensors. A second event 18
recognized as involving receipt of a wireless communication by the wireless communication
module from the apparatus. Responsive to the recognition of the first and second events as
occurring within a predefined amount of time, the apparatus 1s caused to be bound for
operation with an operating system of a computing device.
[0006] This Summary 18 provided to introduce a selection of concepts 1 a simplified form
that are further described below 1n the Detailed Description. This Summary 1s not intended
to 1dentity key features or essential features of the claimed subject matter, nor 1s 1t intended
to be used as an aid 1n determining the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] The detailed description 1s described with reference to the accompanying figures.
In the figures, the left-most digit(s) of a reference number 1dentifies the figure in which the
reference number first appears. The use of the same reference numbers 1n different instances
in the description and the figures may indicate similar or identical 1tems. Entities
represented 1n the figures may be indicative of one or more entities and thus reference may
be made 1interchangeably to single or plural forms of the entities in the discussion.
[0008] FIG. 1 1s an 1illustration of an environment 1n an example implementation that 1S
operable to employ the techniques described herein to secure a peripheral device.
[0009] FIG. 2 depicts a system 1n an example implementation 1n which an apparatus
configured as a stylus 1s configured to initiate one or more host side commands via binding
with a computing device.
[0010] FIG. 3 depicts a system 1n an example implementation in which the stylus of FIG.
2 18 bound to a computing device to permit evocation of host side commands.
[0011] FIG. 4 depicts a graph in an example implementation showing overlapping
temporal windows 1in which the first and second events are to occur to cause binding of an
apparatus.
[0012] FIG. 5 depicts a procedure in an example implementation 1n which recognition of
a plurality of events 15 used as a basis to cause an apparatus to be bound for operation 1n

conjunction with a computing device.
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[0013] FIG. 6 1llustrates an example system including various components of an example
device that can be implemented as any type of computing device as described with reference
to FIGS. 1-5 to implement embodiments of the techniques described herein.
DETAILED DESCRIPTION

Overview
[0014] Computing devices may employ a wide range of types of apparatus to support
different types of user interaction with the device. This may include mput devices that are
configured to be used 1n addition to the computing device, an example of which 1s a stylus,
cursor control device, and so on. However, conventional techniques that were utilized to
bind operation of the apparatus to the computing device often involved a plurality of steps
that include manual interaction with a user interface on the part of a user, processing by an
opcerating system of the computing device, and so on.
[0015] Apparatus binding techniques are described herein. In one or more implementations,
binding techniques are described that may be utilized to bind an apparatus for operation with
a computing device without interaction with a user interface output by the computing device.
Further, initiation of the binding operation may be caused separately without involvement
by an operating system of the computing device, thereby conserving device resources. A
varicty of different techniques may be utilized to perform this binding.
[0016] For example, recognition of a plurality of events may be leveraged to cause
apparatus binding. A stylus, for mstance, may include a digitizer that 1s recognized by a
computing device, such as an “craser” end of the stylus that mimics a pen/pencil
configuration. The eraser may be tapped against a display device of the computing device,
which causes the computing device to recognize an 1dentifier stored as part of the digitizer
such that the computing device may recognize that an eraser 1s being used. Thus, this may
be recognized as a first event by the computing device.
[0017] A second event may also be recognized by the computing device. Continuing with
the previous 1nstance, the stylus may also include a mechanical actuator such that a user
may ‘“‘click” the stylus, ¢.g., the craser end of the stylus that mimics a mechanical
pencil/retractable pen. This may cause the stylus to send a wireless communication (e.g.,
via a radio frequency module) that includes an identifier to the computing device. The
computing device may then compare the two 1dentifiers received via the first and second
events to determine whether to permit binding of the stylus to the computing device. If so,
the operating system may be caused to perform the binding such that the stylus 1s configured

to evoke one or more host side commands of the computing device, €.g., as part of the
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operating system, applications, or other software. Thus, 1n this example the recognition and
causing of the binding may be performed by firmware or other modules of the computing
device apart from the operating system. Further discussion of this and other examples may
be found 1n relation to the following figures.
[0018] In the following discussion, an example environment 1s first described that may
employ the techniques described herein. Example procedures are then described which may
be performed 1n the example environment as well as other environments. Consequently,
performance of the example procedures is not limited to the example environment and the
example environment 18 not limited to performance of the example procedures.

Example Environment
[0019] FIG. 1 1s an 1llustration of an environment 100 1n an example implementation that 1S
opcerable to employ techniques described herein. The 1llustrated environment 100 1ncludes
a computing device 102. The computing device 102 may be configured 1n a variety of ways.
For example, a computing device may be configured as a computer that 1s capable of
communicating over a network, such as a desktop computer, an entertainment appliance, a
set-top box communicatively coupled to a display device, a game console, and so forth. The
computing device 102 may also be configured as a mobile communications device, such as
to include a housing 104 that 1s configured to be held by one or more hands 106, 108 of a
user. For example, a mobile communications device may be configured as a mobile phone,
a slate (e.g., tablet), portable music device, portable gaming device, and so on.
[0020] Thus, the computing device 102 may range from full resource devices with
substantial memory and processor resources (€.g., personal computers, game consoles) to a
low-resource device with limited memory and/or processing resources (€.g., traditional set-
top boxes, hand-held music devices). Additionally, although a single computing device 102
1s shown, the computing device 102 may be representative of a plurality of different devices,
such as multiple servers utilized by a business to perform operations such as by a web
service, a remote control and set-top box combination, an image capture device and a game
console configured to capture gestures, and so on. Further discussion of different
configurations that may be assumed by the computing device may be found in relation to
FIG. 6.
[0021] The computing device 102 is further illustrated as including an operating system
110. The operating system 110 18 configured to abstract underlying functionality of the
computing device 102 to applications or other software that are executable on the computing

device 102. For example, the operating system 110 may abstract the processing system,
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memory, network, and/or display device 112 functionality of the computing device 102 such
that the applications may be written without knowing “how” this underlying functionality
1s implemented. The application, for instance, may provide data to the operating system
110 to be rendered and displayed by the display device 112 without understanding how this
rendering will be performed. Likewise, the operating system 110 may abstract touchscreen
functionality of the display device 112 for use by the application. The operating system 108
may also represent a variety of other functionality, such as to manage a file system and user
interface that 1s navigable by a user of the computing device 102.

[0022] The computing device 102 may support a variety of different interactions. For
example, the computing device 102 may include one or more hardware devices that are
manipulable by a user to interact with the device. Examples of such devices include
peripheral devices such as a keyboard, cursor control device (e.g., mouse), a stylus 114, and
SO on.

[0023] In the 1llustrated example, first and second hands 106, 108 of a user are shown. The
first hand 106 of the user 1s shown as holding a housing 104 of the computing device 102.
The second hand 108 of the user 1s illustrated as providing one or more nputs using the
stylus 114 that are detected using an input module 116.

[0024] The mput module 116, for instance, may support touchscreen functionality of the
display device 112 to perform an operation, such as to launch an application, draw on the
display device 112, perform gestures, and so on. Thus, recognition of the inputs may be
leveraged to interact with a user interface output by the computing device 102, such as to
interact with a game, an application, browse the internet, change one or more settings of the
computing device 102, and so forth. Although a stylus 114 1s shown, a variety of other types
of apparatus are also contemplated that may support interaction with the computing device
102, such as a mouse or other cursor control device, output device, input device such as a
keyboard or camera, and so on.

[0025] The computing device 102 1s also 1llustrated as including a binding module 118. The
binding module 118 1s representative of functionality to bind an apparatus for operation 1n
conjunction with the computing device 102, an example of which 1s 1llustrated as the stylus
114 1n the figure. For example, an apparatus may be configured to initiate a host side
command of the computing device 102 via one or more inputs that are detected by the
computing device 102. The computing device 102, however, may not be configured to
recognize the mputs unless the apparatus 1s bound to the device. This may be configured

for a variety of reasons, such as to protect against inadvertent inputs or outputs, enforce
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security protocols, and so on. As previously described, however, conventional techniques
utilized to perform such a binding were often complex, involved user interaction with a user
interface, and so on and thus could detract from a user’s overall experience with the
computing device 102.

[0026] Accordingly, the biding module 118 may be configured to bind operation of the
apparatus (¢.g., stylus 114 in this example) with the computing device 102 1n an efficient
and intuitive manner. Thus, this binding may support scamless use of the apparatus with a
variety of different computing devices 1n an efficient manner. Binding may be performed
in a variety of ways, such as through recognition of events as further described in relation
to the following discussion and corresponding figure. Further, binding may be 1nitiated
apart from the operating system 110 to conserve resources, €.g., such that the events may be
recognized before involvement 1n the operating system 110 as further described below.
[0027] FIG. 2 depicts a system 200 1n an example implementation 1n which an apparatus
configured as a stylus 1s configured to initiate one or more host side commands via binding
with a computing device. The computing device 102 mcludes an operating system 110,
input module 116, and binding module 118 as before that are contained within a housing
104 that assumes a mobile configuration.

[0028] An example of an apparatus 1s 1llustrated as a stylus 114 1n this example that 1S
configured to support interaction with the computing device 102. For example, a housing
of the stylus 114 1n this example 1s configured to mimic a retractable pen or mechanical
pencil. As such, the stylus 202 may include a first and second ends 202, 204 that are
configured to support different operations in conjunction with the computing device 102.
For example, the first end 202 may be configured to write on the display device 112 and a
second end 204 may be configured to act as an eraser to erase the writing or other portions
of a user interface output by the display device 112 of the computing device 102.

[0029] To recognize the different ends of the stylus 114, different digitizers 206 may be
disposed at corresponding ends such that an input module 116 may detect which end of the
stylus 114 1s disposed proximal to touchscreen functionality of the input module 116 of the
computing device 102. In other words, the stylus 114 may be configured to approximate
two different pens having different functionality which 1s detected through the digitizers
206 of the stylus 114.

[0030] The stylus 114 may also be configured to 1nitiate a host side command at a range
that 18 greater than that which may be detected using the digitizers 206. The stylus 114, for

instance, may include a radio device 208 having a range to permit 1nitiation of the host side



10

15

20

25

30

CA 02932267 2016-05-31

WO 2015/088747 PCT/US2014/066993

command from three to four feet away. The stylus 114 may include a mechanical actuator
210 (e.g., a switch) that 1s selectable by a user. Selection (e.g., pressing) of the mechanical
actuator 210 may cause the radio device 208 to generate a signal having an 1dentifier that 1S
usable to cause the computing device 102 to perform a host side command, ¢.g., an operation
by the operating system 110, applications, and so on. A variety of different types of host
side commands may be 1nitiated, such as a “next slide” command for a presentation, to
navigate back through a browser, navigate within and/or between applications 1n a user
interface output by the display device 112, and so forth.

[0031] To manage whether the host side command 1s able to be mitiated by the stylus 114,
a binding techniques may be utilized such that the computing device 102 may manage which
apparatuses arc able to interact with the device. A variety of different techniques may be
utilized to pertorm this binding, such as to recognize a plurality of events that are indicative
of an apparatus that 1s to be bound to the computing device 102, an example of which 1s
described as follows and shown in the corresponding figure.

[0032] FIG. 3 depicts a system 300 1in an example implementation in which the stylus 114
of FIG. 2 1s bound to a computing device 102 to permit nitiation of host side commands.
The system 300 1s 1llustrated through use of first and second stages 302, 304. At the first
stage 302, performance of a first event 18 shown. In this example, a second end 204 of the
stylus 114 1s disposed proximal to a display device 112 of the computing device 102, ¢.g.,
tapped against. This causes the input module 116 of the computing device 102 to recognize
an 1dentifier 306 associated with the digitizer 206, ¢.g., which 1s used to determine “which
end of the pen” 18 beimng used, identify the stylus 114 1itself, and so on.

[0033] In onc or more 1implementations, the input module 116 responds to the recognition
of the 1dentifier 306 to “listen” for performance of the second event. In this way, resources
of the computing device may be conserved (e.g., power consumption, processing, and so
on) until the first event has been recognized. Further, the computing device 102 may be
configured to “look™ for a particular identifier as described below.

[0034] At the second stage 304, performance of an example of a second event 1s shown. In
this example, a mechanical actuator 210 of the stylus 114 1s “clicked.” Continuing with the
previous example, for instance, the second end 204 of the stylus 114 may be placed proximal
to the display device 112 for performance of the first event as shown 1n the first stage 302.
This motion may then continue to perform the second event by pressing the mechanical
actuator 210 of the stylus 114 against the display device 112, which 1s shown through use

of an arrow 1n the second stage 304.
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[0035] The pressing of the mechanical actuator 210 causes the radio module 208 of the
stylus 114 to communicate (e.g., broadcast) an identifier 308 for received by a radio module
310 of the computing device 102. As previously described, the radio module 310 may be
configured to “listen” for the 1dentifier 308 due to receipt of the 1dentifier 306 as part of the
first event of the first stage 302. Thus, 1n this example the first stage 302 depicts a first
cvent that communicates an identifier 306 via the digitizer 206 and a second event depicted
in the second stage 304 that communicates another identifier 308 via a radio module 208.
[0036] Both of these events may then be recognized by the binding module 118 and 1n
response to successtul comparison of the 1dentifiers 306, 308 bind operation of the stylus
114 with the computing device 102. For example, subsequent actuations of the mechanical
actuator may be utilized to initiate host side commands of the computing device 102 as
previously described. Thus in this example the digitizers 206 may be configured to work
with the computing device 102 without binding whereas the radio module 208 1involves
binding to mitiate the host side commands. A variety of other examples are also
contemplated without departing from the spirit and scope thercof, such as to make use of a
predefined amount of time to perform the binding.

[0037] FIG. 4 depicts a graph 400 1n an example implementation showing overlapping
temporal windows 1n which the first and second events are to occur to cause binding of an
apparatus. A first temporal window 1s shown that corresponds to a first event, such as
detecting the object as proximal to a display device as described in the previous figure.
[0038] As previously described, this may cause the computing device to “listen” for an
identifier for a predetermined amount of time, which 1s illustrated as a ““click” temporal
window 1n the figure although 1t should be readily apparent that a wide variety of other
events are also contemplated. In this way, the binding module 118 may protect against false
positives which may further be improved by “listening” for a particular 1dentifier as
previously described. Continuing with the previous example, the digitizer 206 of the second
end (or associated with the stylus itself) may communicate the 1dentifier 306 and the radio
module 208 of the stylus 114 may communicate the other i1dentifier 308 1n response to
“clicking” of the mechanical actuator 210. These identifiers may then be compared and 1f
a determination 18 made that the i1dentifiers correspond to each other, the stylus 114 and
more particularly the radio module 208 of the stylus 114 1s this example may be bound to
the computing device 102.

[0039] Although a radio module was described, it should be readily apparent that a wide

varicty of other types of wireless communication (e.g., audio, infrared, camera, audio, and
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so forth that may be detected using corresponding sensors) are also contemplated without
departing from the spirit and scope thercof. As previously described, the apparatus may
assume a wide variety of configurations other than a stylus 114 for binding with the
computing device 102 using the described techniques, such as a headset, cursor control
device, mput device, output device, another computing device (e.g., a mobile
communications device such as a mobile phone), and so on.

Example Procedures
[0040] The following discussion describes apparatus binding techniques that may be
implemented utilizing the previously described systems and devices. Aspects of each of the
procedures may be implemented 1n hardware, firmware, or software, or a combination
thercof. The procedures are shown as a set of blocks that specity operations performed by
on¢ or more devices and are not necessarily limited to the orders shown for performing the
opcrations by the respective blocks. In portions of the following discussion, reference will
be made to the previous figures.
[0041] FIG. 5 depicts a procedure 500 1n an example implementation 1n which recognition
of a plurality of events 1s used as a basis to cause an apparatus to be bound for operation in
conjunction with a computing device. A first event 1s recognized as involving detection of
proximity of an apparatus by the one or more object detection sensors (block 502). The
first event may be detected 1n a variety of different ways, such as through touchscreen
functionality of a display device 112 of the computing device 102, a spoken command,
gesture, captured through use of a natural user interface by a camera that does not involve
touch, and so forth.
[0042] A sccond event 18 recognized as involving receipt of a wireless communication by
the wireless communication module from the apparatus (block 504). The second event may
be detected 1n the same or different manner that the first event, ¢.g., using different sensors,
communication channel types, and so forth.
[0043] Responsive to the recognition of the first and second events, the apparatus 1s caused
to be bound for operation with an operating system of a computing device (block 506). As
previously described, this may include matching identifiers, recognition of the events
themselves without the 1dentifiers, use of temporal windows of predefined amounts to time,
and so on.
[0044] A host side command of the computing device 1s initiated by the apparatus that 1s
permitted as a result of the binding (block 508). The host side command, for instance, may

involve a particular communication channel that was bound, such as a radio frequency
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channel as described above as opposed to use of the digitizer. Additionally, a variety of
different types of host side commands may be initiated, such as operating system

commands, application commands, hardware specific commands, and so forth as previously

described.

Example System and Device
[0045] FIG. 6 illustrates an example system generally at 600 that includes an example

computing device 602 that 1s representative of one or more computing systems and/or
devices that may implement the various techniques described herein. The computing device
602 may be, for example, be configured to assume a mobile configuration through use of a
housing formed and size to be grasped and carried by one or more hands of a user, illustrated
examples of which include a mobile phone, mobile game and music device, and tablet
computer although other examples are also contemplated.

[0046] The example computing device 602 as 1llustrated includes a processing system 604,
on¢ or more computer-readable media 606, and one or more I/0 interface 608 that are
communicatively coupled, one to another. Although not shown, the computing device 602
may further include a system bus or other data and command transfer system that couples
the various components, on¢ to another. A system bus can include any one or combination
of different bus structures, such as a memory bus or memory controller, a peripheral bus, a
universal serial bus, and/or a processor or local bus that utilizes any of a variety of bus
architectures. A variety of other examples are also contemplated, such as control and data
lines.

[0047] The processing system 604 1s representative of functionality to perform one or more
operations using hardware. Accordingly, the processing system 604 1s 1illustrated as
including hardware element 610 that may be configured as processors, functional blocks,
and so forth. This may include implementation 1n hardware as an application specific
integrated circuit or other logic device formed using one or more semiconductors. The
hardware elements 610 are not limited by the materials from which they are formed or the
processing mechanisms employed therein. For example, processors may be comprised of
semiconductor(s) and/or transistors (e.g., electronic integrated circuits (ICs)). In such a
context, processor-ecxecutable mstructions may be electronically-executable instructions.
[0048] The computer-readable storage media 606 1s 1llustrated as including memory/storage
612. The memory/storage 612 represents memory/storage capacity associated with one or
more computer-readable media. The memory/storage component 612 may include volatile

media (such as random access memory (RAM)) and/or nonvolatile media (such as read only

10



10

15

20

25

30

CA 02932267 2016-05-31

WO 2015/088747 PCT/US2014/066993

memory (ROM), Flash memory, optical disks, magnetic disks, and so forth). The
memory/storage component 612 may include fixed media (e.g., RAM, ROM, a fixed hard
drive, and so on) as well as removable media (e.g., Flash memory, a removable hard drive,
an optical disc, and so forth). The computer-readable media 606 may be configured 1n a
varicty of other ways as further described below.

[0049] Input/output interface(s) 608 are representative of functionality to allow a user to
enter commands and information to computing device 602, and also allow information to
be presented to the user and/or other components or devices using various input/output
devices. Examples of mput devices include a keyboard, a cursor control device (e.g., a
mous¢), a microphone, a scanner, touch functionality (e¢.g., capacitive or other sensors that
are configured to detect physical touch), a camera (e.g., which may employ visible or non-
visible wavelengths such as infrared frequencies to recognize movement as gestures that do
not involve touch), and so forth. Examples of output devices include a display device (e.g.,
a monitor or projector), speakers, a printer, a network card, tactile-response device, and so
forth. Thus, the computing device 602 may be configured in a variety of ways to support
user interaction.

[0050] The computing device 602 is further illustrated as being physically coupled to a
peripheral device 614 that 1s physically removable from the computing device 602, ¢.g.,
using magnetism. In this way, a variety of different input devices may be coupled to the
computing device 602 having a wide variety of configurations to support a wide variety of
functionality.

[0051] Various techniques may be described herein in the general context of software,
hardware elements, or program modules. Generally, such modules include routines,
programs, objects, clements, components, data structures, and so forth that perform
particular tasks or implement particular abstract data types. The terms “module,”
“functionality,” and “component” as used heremn generally represent software, firmware,
hardware, or a combination thercof. The features of the techniques described herein are
platform-independent, meaning that the techniques may be implemented on a variety of
commercial computing platforms having a variety of processors.

[0052] An implementation of the described modules and techniques may be stored on or
transmitted across some form of computer-readable media. The computer-readable media
may include a variety of media that may be accessed by the computing device 602. By way
of example, and not limitation, computer-readable media may include “computer-readable

storage media” and “computer-readable signal media.”
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[0053] “Computer-readable storage media” may refer to media and/or devices that enable
persistent and/or non-transitory storage of information i1n contrast to mere signal
transmission, carricr waves, or signals per se. Thus, computer-readable storage media refers
to non-signal bearing media. The computer-readable storage media includes hardware such
as volatile and non-volatile, removable and non-removable media and/or storage devices
implemented 1n a method or technology suitable for storage of information such as computer
readable 1nstructions, data structures, program modules, logic elements/circuits, or other
data. Examples of computer-readable storage media may include, but are not limited to,
RAM, ROM, EEPROM, flash memory or other memory technology, CD-ROM, digital
versatile disks (DVD) or other optical storage, hard disks, magnetic cassettes, magnetic tape,
magnetic disk storage or other magnetic storage devices, or other storage device, tangible
media, or article of manufacture suitable to store the desired information and which may be
accessed by a computer.

[0054] “Computer-readable signal media” may refer to a signal-bearing medium that 1s
configured to transmit instructions to the hardware of the computing device 602, such as via
a network. Signal media typically may embody computer readable instructions, data
structures, program modules, or other data in a modulated data signal, such as carrier waves,
data signals, or other transport mechanism. Signal media also include any information
delivery media. The term “modulated data signal” means a signal that has one or more of
its characteristics set or changed 1n such a manner as to encode information in the signal.
By way of example, and not limitation, communication media include wired media such as
a wired network or direct-wired connection, and wireless media such as acoustic, RF,
infrared, and other wireless media.

[0055] As previously described, hardware elements 610 and computer-readable media 606
arc representative of modules, programmable device logic and/or fixed device logic
implemented 1n a hardware form that may be employed 1n some embodiments to implement
at least some aspects of the techniques described herein, such as to perform one or more
instructions. Hardware may include components of an integrated circuit or on-chip system,
an application-specific integrated circuit (ASIC), a ficld-programmable gate array (FPGA),
a complex programmable logic device (CPLD), and other implementations 1n silicon or
other hardware. In this context, hardware may operate as a processing device that performs
program tasks defined by instructions and/or logic embodied by the hardware as well as a
hardware utilized to store instructions for execution, ¢.g., the computer-readable storage

media described previously.
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[0056] Combinations of the foregoing may also be employed to implement various
techniques described herein. Accordingly, software, hardware, or executable modules may
be mplemented as one or more nstructions and/or logic embodied on some form of
computer-readable storage media and/or by one or more hardware elements 610. The
computing device 602 may be configured to mmplement particular instructions and/or
functions corresponding to the software and/or hardware modules. Accordingly,
implementation of a module that 1s executable by the computing device 602 as software may
be achieved at least partially in hardware, ¢.g., through use of computer-readable storage
media and/or hardware elements 610 of the processing system 604. The instructions and/or
functions may be executable/operable by one or more articles of manufacture (for example,
on¢c or more computing devices 602 and/or processing systems 604) to implement
techniques, modules, and examples described herein.
Conclusion

[0057] Although the example implementations have been described 1n language specific to
structural features and/or methodological acts, 1t 1s to be understood that the
implementations defined 1n the appended claims 1s not necessarily limited to the specific
features or acts described. Rather, the specific features and acts are disclosed as example

forms of implementing the claimed features.
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CLAIMS

1. A computing device comprising:

on¢ or more object detection sensors that are configured to detect proximity of an
object;

a wireless communication module configured to support wireless communication;
and

on¢ or more modules implemented at least partially in hardware, the one or more
modules configured to perform operations comprising:

recognizing a first event as involving detection of proximity of an apparatus
by the one or more object detection sensors;

recognizing a second event as involving receipt of a wireless communication
by the wireless communication module from the apparatus; and

responsive to the recognizing of the first and second events, causing the
apparatus to be bound for operation with the computing device such that the
apparatus 18 configured to 1nitiate one or more host side commands of the computing
device.

2. A computing device as described 1n claim 1, wherein the binding 1s not
performed 1f either of the first or second events are not recognized.

3. A computing device as described in claim 1, wherein the recognizing of the
first and second events and the causing 1s performed without involvement of an operating
system of the computing device that 1s responsible for file management of the computing
device.

4. A computing device as described in claim 3, further comprising binding the
apparatus by the operating system responsive to receipt of an mput generated as part of the
causing by the one or more modules.

3. A computing device as described 1n claim 1, wherein the recognizing of the
first and second events and the causing 1s performed automatically and without user
intervention.

0. A computing device as described in claim 5, wherein the causing 1s
performed automatically and without user intervention such that a user interface is not
output, via which a user 1s to interact to cause the apparatus to be bound to the computing
device.

7. A computing device as described 1n claim 1, wherein the one or more object

detection sensors are configured to support touchscreen functionality of a display device.
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8. A computing device as described m claim 1, wherein the wireless
communication module 1s configured as one or more radio frequency sensors configured to
detect a radio communication, infrared sensors configured to detect 1nfrared
communication, audio sensors, or image sensors configured to capture one or more 1mages.

9. An apparatus comprising:

an 1dentifier module mcluding a first identifier that 1s configured to be recognized
through detection of proximity to one or more object detection sensors of a computing
device;

a wireless communication module configured to form a wireless communication for
communication to the computing device that includes a second identifier, the first and
second 1dentifiers being configured for comparison by the computing device to cause
binding of the apparatus with the computing device such that the apparatus 1s configured to
initiate one or more host side commands of the computing device; and

a mechanical actuator that 1s selectable by a user to cause the communication of the
second 1dentifier by the wireless communication module.

10. A method comprising:

recognizing a first event as involving detection of proximity of an apparatus by the
on¢ or more object detection sensors;

recognizing a second event as involving receipt of a wircless communication by the
wireless communication module from the apparatus; and

responsive to the recognizing of the first and second events as occurring within a
predefined amount of time, causing the apparatus to be bound for operation with an

operating system of a computing device.
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