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(57) ABSTRACT

The subject technology provides embodiments for sending
digital content between proximate computing devices. The
computing devices may each have varying display charac-
teristics depending on the specifications of the device. A first
computing device may display an interface including rep-
resentations of digital items. A user may perform a gesture
on a touch-sensitive display screen on the first computing
device, which selects at least one digital item for sharing
with another proximate computing device, in physical con-
tact with the first computing device, in a direction of the
gesture. Some embodiments further provide sending a digi-
tal item to multiple proximate computing devices using a
multi-touch gesture. The multiple proximate computing
devices may each have varying display characteristics.
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GESTURES FOR SHARING DATA BETWEEN
DEVICES IN CLOSE PHYSICAL PROXIMITY

BACKGROUND

[0001] Recent years have seen drastic increases in the use
of portable computing devices, such as smart phones and
tablet computers. Today’s consumers are utilizing such
devices for a wide variety of different purposes, such as to
access and search the Internet, purchase products and ser-
vices, capture and/or send digital images, compose elec-
tronic mail (email) messages, make telephone calls and the
like. Many of today’s portable devices utilize a touch screen
to receive input from users of the device. This input often
takes the form of gestures made by the user’s hand or fingers
made while touching the screen of the device. For example,
a user may make sliding motions to flip between pages or
applications, pinching motions to cause the screen to zoom
in or out, or tapping motions to cause the device to perform
various other functions.

[0002] Users can share information electronically. For
example, digital content including photographs, videos,
books, etc., are shared between users. In certain situations,
users may want to quickly share digital content. Even though
portable computing devices utilize touch based interaction
(s), these interactions may be constrained to standard mecha-
nisms. For example, copying and/or sharing content may
require custom applications and specialized interactions,
which may negatively impact the user’s experience.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Various embodiments in accordance with the pres-
ent disclosure will be described with reference to the draw-
ings, in which:

[0004] FIGS. 1A, 1B and 1C illustrate an example of
flinging content represented as a digital item from a first
computing device to a second computing device when both
devices are physically in contact with each other in accor-
dance with various embodiments;

[0005] FIGS. 1D and 1E illustrate of an example of
flinging content from a first computing device to a second
computing device when the devices are offset, with respect
to relative positions of each device, from each other in
accordance with various embodiments;

[0006] FIG. 1F illustrates an example computing environ-
ment including components for implementing aspects of the
disclosure;

[0007] FIGS. 2A, 2B, 2C, and 2D illustrate an example of
using a “splash” gesture that may performed by the user to
send content to different devices with varying display char-
acteristics;

[0008] FIG. 3 illustrates an example process 300 for
sending data corresponding to a digital item to a proximate
computing device, while in physical contact with a first
computing device, that can be used in accordance with
various embodiments;

[0009] FIG. 4 illustrates an example process for using a
multi-touch gesture for sending data corresponding to a
digital item to multiple proximate computing devices by,
that can be used in accordance with various embodiments;
[0010] FIGS. 5A and 5B illustrate front and back views,
respectively, of an example electronic computing device that
can be used in accordance with various embodiments;
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[0011] FIG. 6 illustrates a set of basic components of an
electronic computing device such as the device described
with respect to FIGS. 6A and 6B; and

[0012] FIG. 7 illustrates an example of an environment for
implementing aspects in accordance with various embodi-
ments.

DETAILED DESCRIPTION

[0013] In the following description, various embodiments
will be illustrated by way of example and not by way of
limitation in the figures of the accompanying drawings.
References to various embodiments in this disclosure are not
necessarily to the same embodiment, and such references
mean at least one. While specific implementations and other
details are discussed, it is to be understood that this is done
for illustrative purposes only. A person skilled in the relevant
art will recognize that other components and configurations
may be used without departing from the scope and spirit of
the claimed subject matter.

[0014] As used throughout this disclosure, the term “ges-
ture” means the action being performed by the user. For
example, a gesture may be a motion made by the user’s hand
or fingers. A gesture therefore may be a physical movement
performed by the user and include one or more character-
istics such as direction, pressure, duration, etc. A gesture, in
some examples, include motions, such as a swipe, a flicking,
a flinging, or a grabbing a portion of an interface provided
for display on a display screen. In an example, a gesture may
include having two proximate computing devices physically
touch each other. In another example, multiple gestures may
be performed.

[0015] The term “user input” refers to the data that is
received or determined by the computing device when the
user makes the gesture. For example, the user input may
include touch screen data detected by the touch screen of the
computing device when the user makes a gesture while
touching the screen of the device. As used herein, an “item”
may correspond to any digital product or good, multimedia,
and/or other tangible or intangible item that may be offered
for consumption to a user. Content on a given computing
device may be represented by an item in which the item
could be a graphical representation(s) (e.g., icon, image,
video, etc.) of a type or category of content, including for
example, a movie, music, book, apparel, or any other type of
product.

[0016] Embodiments described herein provide gesture
driven content sharing between computing devices with
varying display characteristics. For example, sharing of
content between a source device and one or more target
devices can be initiated by a gesture. It is appreciated that
content can be shared using a standard or proprietary com-
munication protocol(s), wireless or radio technology, etc. In
an example, a source device may be a mobile computing
device with a display screen with a first set of display
characteristics, a target device may be a digital television
device with a display screen with a second set of display
characteristics. In some examples, a second target device
may be a tablet computing device with a display screen with
a third set of display characteristics. Such display charac-
teristics may include a display size, screen resolution, color
depth, aspect-ratio, etc. In some examples, a type of display
screen technology (e.g., CRT, LCD, LED, OLED, plasma,
electrophoretic, etc.) used in a given display screen may
determine at least some of the display characteristics.
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[0017] A gesture performed on a touch screen display may
initiate an action to be performed by an application, service,
or software plugin as described further herein with respect to
content (or a representation of content) shared from a device.
Embodiments may be implemented as a software service
that handles the delivery of information related to content
for sharing between devices. For example, a “flinging”
gesture for content (or a representation of content) on a
device in the physical direction of proximate device can
trigger information related to the content to be sent or copied
to the proximate device. As used herein, “flinging” may refer
to a gesture, when performed by a user, that includes a user’s
finger touching on the display screen (e.g., a touch screen or
touch-sensitive display) of the device to initiate a selection
of content provided for display, followed by a sliding or
dragging motion of the finger across the display screen in a
particular direction toward another proximate computing
device.

[0018] FIGS. 1A, 1B and 1C illustrate an example of
flinging content represented as a digital item from a first
computing device to a second computing device when both
devices are physically in contact with each other. In FIG.
1A, a user is holding a computing device 104, which in this
illustration, is shown to be a mobile computing device. It
will be evident to one of ordinary skill in the art, that any
number of other types of computing devices may be utilized
in accordance with various embodiments described herein,
including but not limited to mobile phones, tablet comput-
ers, electronic readers (e-readers), portable media players,
personal digital assistants, laptops, wearable computing
devices such as watches, glasses, visors or the like.

[0019] In the illustrated embodiment of FIG. 1A, the user
is holding a second computing device 120 so that an
enclosure of the second computing device 120 is physically
in contact with an enclosure of the computing device 104.
An enclosure may refer to an outer casing or shell that
encloses and substantially surrounds the internal electrical
components and other parts of a given computing device. As
further illustrated, the user is making physical contact with
a touch screen 106 (e.g., an initial touch contact) to select a
movie item 110 that is provided in an interface 108. In this
example, the movie item 110 represents movie content that
may be in a local location or hosted externally at another
location. The movie item 110 therefore is a graphical rep-
resentation (e.g., a thumbnail, image, short animation, etc.)
of the corresponding movie content. A user’s finger 112
selects the item 110 in the interface 108 displayed on a touch
screen 106 and performs a flinging gesture (e.g., a touch
movement), along or across a plane or surface of the touch
screen 106, in a direction of a second computing device 120
showing an interface 124 in a touch screen 122. In an
embodiment, as part of the flinging gesture, the finger 112
may also touch the touch screen 122 (e.g., a touch contact on
a different device) of the second computing device 120 in
that the finger 122 is moved across the touch screen 106 and
into the touch screen 122 as part of a continuous gesture
motion. By touching the touch screen 122 of the second
computing device 120, in an embodiment, information
regarding the second computing device 120 may be received
by the first computing device 104 that confirms that the
movie item 110 should be shared with the second computing
device 120. In an embodiment, a respective computing
device may not need to be in physical contact with another
device(s) to determine one or more proximate device.
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Instead, a distance threshold may be used to determine a
proximate device(s), which may be a distance that can be
traversed by the user’s finger, or within some set distance,
such as 1 foot, or preferably within 6 inches, or ideally
within 1 inch, etc.

[0020] In an embodiment, a camera of the second com-
puting device 120 detects the first computing device 104 and
predict gestures based on the detected device. This, in an
example, may be accomplished by detecting an outline
and/or a shape of the first computing device 104. Other
techniques may be used. A three-dimensional (3D) map of
the skeleton of the user may be generated by using a depth
camera and a model of where the user is looking (e.g., an eye
gaze direction) may then be predicted. In an embodiment, a
ray tracing technique using incident light from a camera
flash (from an LED, IR emitter, or other light source) of the
first computing device 104 and referencing the ray traced
light with respect to the view from the camera flash may be
used to predict a direction where the user was looking
through the camera. Further, a digital zoom of the camera
may also be used for predicting gestures.

[0021] In at least an embodiment, a publisher-subscriber
model may be used for implementing the sharing of content
as described herein. For example, information for the ges-
ture, including input data indicating the direction of the
gesture and the selected movie item 110, may be received by
an input listener running on the first computing device 104
and then forwarded to the background application. The
background application may then publish the data by for-
warding it to a content sharing service, which may then send
the published data to one or more subscriber applications
based at least in part on the information included in the
published data (e.g., the direction of the gesture for instance
that corresponds to a position of a respective proximate
computing device). Further, in response to receiving user
input on the touch screen of the second computing device
120 as part of the continuous gesture as described above, the
second computing device 120 may publish information
corresponding to the position of the touch input on the touch
screen of the second computing device. The device appli-
cation running on the first computing device, as a subscriber
of information from the second computing device, may
receive this information from the second computing device.
The information may be used to confirm that the selected
movie item 110 is to be shared with the second computing
device 120.

[0022] In FIG. 1B, in response to the flinging gesture, the
item 110 is graphically represented as being sent to the
second computing device 120 by being partially displayed as
a movie item 126 in the interface 124 to depict the transfers
from the computing device 104. Sending the item 110 may
be graphically depicted using an image or animation show-
ing that the item 110 is moving in the direction of the second
computing device as a result of the flinging gesture. In FIG.
1C, the movie item 126 is fully displayed in the interface 124
of the second computing device 120 after being transferred
from the computing device 104.

[0023] As discussed above, information for the gesture
from the computing device 104, including input data indi-
cating the direction of the gesture and the selected movie
item 110, may be received by the input listener and for-
warded to the background application. The background
application may publish the data by forwarding it to the
content sharing service, which includes additional metadata
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into the published data identifying a location of external
content (e.g., a video of a trailer) corresponding to the movie
item 110, and sends the published data to a subscriber
application running on the computing device 120. The
subscriber application on the computing device 120 receives
this published data and determines a manner and location for
displaying and positioning a representation of content cor-
responding to the initially shared movie item 110. In this
example, the movie item 126 is provided for display on the
computing device 120 that represents the shared movie item
110 from the computing device 104.

[0024] FIG. 1D illustrates an example of flinging content
from one computing device to a second computing in a
scenario in which the computing devices are offset in
position from each other. In this example, the computing
device 104 is positioned at a position that is offset from the
computing device 120. A gesture is performed with a user’s
finger 164 starting at an initial touch position 160 on the
touch screen 106 and continued across the touch screen 122
of the second computing device 120 and stops at a second
touch position 162 in an interface 124. As illustrated, the
gesture includes a curved path for the user’s finger 164.
Using the second touch position 162, it may be determined
that a movie item 150 is to be shared with the second
computing device 120.

[0025] FIG. 1E illustrates an example in which a movie
item 155 is provided for display on the touch screen of the
second computing device 120. The position of the movie
item 155 is based on the second touch position 162 described
above. Since the positions of the two computing devices are
offset in this example, the ending position of the gesture
corresponds to a different position of the interface 124 when
compared to the position of the movie item 150 shown in the
interface 108 in the first computing device 104.

[0026] FIG. 1F illustrates an example computing environ-
ment including components for implementing aspects of the
disclosure. The example computing environment, in an
embodiment, include a device operating system 170 execut-
ing on a computing device. A background application 172
may be executing within the device operating system 170.
The background application 172 may include a content
detector 174, and an input listener 176. The device operating
system 170 may include an input listener 176, which may be
a software component running on the device operating
system 170 that detects input events corresponding to vari-
ous input data (e.g., gesture or touch-input, mouse-clicks or
movement, keyboard-input, etc.), and may forward infor-
mation for the input data to another application that has
requested to receive the input data. In an embodiment, the
background application 172 may request to receive infor-
mation for input events that are detected by the input listener
176. The background application 172, for example, may
provide to the input listener 176 information for defining a
gesture that the input listener should detect. For example, a
gesture, as defined by the background application 172, may
include a combination of one or more input events (e.g.,
when a user first places a finger on a touch-sensitive display,
when the user moves the finger around, when the user raises
the finger off of the touch-sensitive display, etc.). Input
events therefore may processed by the input listener 176 and
interpreted as corresponding to the gesture by using the
information that defined the gesture

[0027] Information for content can be requested by the
device application 178, and then provided by the content
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detector 174 to the device application 178. For example, the
content detector 174 may determine content for sharing by
identifying representations of content or parsing links to
content on a web page, scanning content in a folder or
directory or location provided in local (e.g., on the device)
or remote (e.g., in the cloud) storage, and/or as provided or
hosted in an external site, data source, or repository (e.g.,
electronic marketplace, content provider, etc.). A determi-
nation of the type of content can further be made. In an
example, a link to the content may provide information that
indicates the type of content, and in another example, a
portion of the file name (e.g., extension) may indicate the
type of content. In yet another example, metadata informa-
tion provided in the web page, or stored locally or remotely
may be used to determine the type of content.

[0028] The input listener 176, as a software component
running on the device operating system 170, may listen to
one or more input events 177 received by the device
operating system 170. Such user input events may include
input data corresponding keyboard input, mouse input, and/
or touch or gesture input. Touch or gesture input may include
data for touch, swipe, and direction of the swipe, velocity,
position, among other input data. In an example, the input
listener 176 may receive input data 127 and forward infor-
mation for the input data 127 to a device application 178
running on the operating system. The device application 178
may be a mobile device app, a web browser, thin client,
among other types of applications. As further shown, the
input listener 176 may forward information for the input
data 177 to the background application 172.

[0029] Inan embodiment, the background application 172
serves as a publisher of data, messages, or information to
one or more subscriber applications. A publisher application
publishes information, and one or more subscriber applica-
tions request and use the information. In an embodiment, a
quanta of information suitable for publishing is referred to as
an event. The publisher application therefore publishes
events and subscriber applications can subscribe to events
that match criteria or attributes as defined by the respective
subscriber application(s). In an example, a publisher appli-
cation (e.g., the background application 172) can commu-
nicate to one or more subscriber applications according to a
topic (e.g., a logical grouping) or based on criteria including
attributes or content. Each subscriber application can receive
events published by the background application 172 if the
event matches the criteria specified by the subscriber.
[0030] The background application 172 may send pub-
lished data 180 (e.g., including one or more events) over a
network 182 to a content sharing service 184. The content
sharing service 184 acts as a middleware system or server
that connects the publisher to subscribers. The content
sharing service 184 receives published event(s) in the form
of the published data 180 from the background application
172 and sends the event(s) to each of the subscribers. It is
appreciated that, under this implementation, the publisher
and subscribers do not need to have direct knowledge about
each other to communicate.

[0031] In an embodiment, the content sharing service 184
is implemented as a Web service that supports a program-
matic interaction with the content sharing service 184 (e.g.,
to exchange information) by exposing one or more defined
APIs (“application program interfaces™). As a Web service,
the content sharing service 184 enables different applica-
tions and different computing devices to interact, and may be
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implemented using various underlying protocols and tech-
niques. For example, some Web service implementations
return data in XML (“extensible Markup Language”) format
using HTTP (“HyperText Transport Protocol”) in response
to a Web service invocation request specified as a URI
(“Uniform Resource Identifier”), such as a URL (“Uniform
Resource Locator”) that includes a specified operation and
one or more query parameters. In other implementations,
additional underlying protocols are used for various pur-
poses, such as SOAP (“Simple Object Access Protocol”) for
standard message exchange, WSDL (“Web Services
Description Language™) for description of service invoca-
tions, and UDDI (“Universal Description, Discovery, and
Integration service”) for discovery of available services.
[0032] The content sharing service 184 includes an API
187 for publishers and for subscribers. The API 187 defines
one or more procedures that allow respective publishers and
subscribers to interface with the content sharing service 184.
Thus, different publishers and subscribers can be connected
to the content sharing service 184, when using the proce-
dures defined by the APIL.

[0033] A device discovery and authentication engine 186
may perform operations to discover one or more devices that
are in proximity to the computing device hosting the device
operating system 170. In an example, a location of a
computing device in proximity may be determined using one
or more techniques including GPS signals, a Wi-Fi network
in which the computing device is connected to, a specified
location of the computing device, etc. The location of a
proximate computing device may also include a relative
position of the proximate computing device to computing
device running the device operating system 170 with the
background application 172. Once discovered, a respective
proximate device may be authenticated by the device dis-
covery and authentication engine 186 using an authentica-
tion technique (e.g., device ID, username and password,
PIN, MAC address, unique key or string, etc.).

[0034] Inthe example of FIG. 1F, the device discovery and
authentication engine 186 may determine that a subscriber
application 190a, a subscriber application 1906, and a
subscriber application 190% are all located within the prox-
imity of the computing device running the background
application 172. Each subscriber application (e.g., web
browser, web application, mobile device application, desk-
top application, thin client, etc.) may be running on a
respective computing device (not illustrated in FIG. 1F).
[0035] As mentioned before, the published data 180 is sent
from the background application 172, which may include
information for events (e.g., information corresponding to a
flinging gesture selecting a representation of content dis-
played on the computing device, information corresponding
to a direction of the flinging gesture, information corre-
sponding to the selected content, etc.) A metadata engine
186 may determine additional information for including in
the published data 180. For example, the metadata engine
186 may obtain (e.g., by requesting from an external source)
metadata information for describing the selected content
indicated in the published data 180, and include this meta-
data information with published data 180 that will be sent to
each of the subscriber applications. The metadata informa-
tion, for example, may include a location or URL of the
selected content, among other types of information.

[0036] FIGS. 2A, 2B, 2C, and 2D illustrate an example of
using a “splash” gesture that may performed by the user to
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send content to different devices with varying display char-
acteristics. The splash gesture may be a multi-touch gesture
where two fingers are used to follow a trajectory or pattern
when both fingers are in contact with a touch screen. As used
herein, the splash gesture occurs when a user places two
fingers in physical contact with a touch screen (e.g., respec-
tive touch contacts at respective position on the touch
screen) and then moves the fingers apart (e.g., in respective
directions that are away from each other) while keeping the
fingers in contact with the touch screen. In FIG. 2A, a user
is holding a user is holding a computing device 204 with a
touch screen 206. An interface 208 shows a clothing item
210 that represents an article of apparel (e.g., a dress).
[0037] As illustrated in FIG. 2B, the user selects the
clothing item 210 using finger 212 and finger 214 placed in
physical contact with the touch screen of the computing
device 204. As further shown, a second computing device
220, with a display screen 222 showing an interface 224, and
a third computing device 230, with a display screen 232, are
within proximity of the computing device 204.

[0038] InFIG. 2C, the user performs a splash gesture 250
by moving the finger 212 and the finger 214 apart while
maintaining physical contact with the touch screen. In an
embodiment, the computing device 204 may detect or iden-
tity one or more proximate computing devices using location
information associated with the proximate computing
device, e.g., GPS, NFC or BLUETOOTH data. In this
example, the computing device 204 detects that the second
computing device 220 and the third computing device 230
are proximate to the computing device 204. The display
screen 222 of second computing device 220 may have
different display characteristics than the display character-
istics of the touch screen of the computing device 204.
Further, the display screen 232 of the third computing device
230, with its larger screen size, may have different display
characteristics with respect to the other display screens.
[0039] By reference to FIG. 1F for illustrating backend
operations performed in accordance with at least an embodi-
ment, information for the splash gesture, including input
data indicating the direction of the gesture and the selected
clothing item 210, may be received by the input listener 176
and then the input listener 176 may forward information for
the input data to the background application 172. The
background application 172 may then publish the data by
forwarding it to the content sharing service 184, which may
then send the published data to one or more subscriber
applications running on proximate devices based at least in
part on the information included in the published data (e.g.,
information indicating a splash gesture for sharing content to
multiple proximate devices). Although the above example
discusses an example with a single computing device, it is
appreciated that other devices may also communicate with a
content sharing service using similar components running on
the device (e.g., using a respective input listener, back-
ground application, and/or device application).

[0040] After performing the splash gesture, as shown in
FIG. 2D, a clothing item 270 is shown in the display screen
222 of the second computing device 220, and a clothing item
260 is shown in the display screen 232 of the third com-
puting device 230. In this example, the clothing item 260
may be displayed using a different image (e.g., the back
view) of the corresponding article of apparel.

[0041] Again, by reference to FIG. 1F for illustrating
backend operations performed in accordance with at least an
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embodiment, information for the selected clothing item 210
received in the published information from the content
sharing service 134, may be processed by respective sub-
scriber applications running on the second computing device
220 and the third computing device 230. Based at least in
part on respective display characteristics of the computing
device and/or published information, each computing device
may select a different graphical representation of the origi-
nally shared clothing item 210 to display. However, it is
appreciated that in at least one embodiment, the graphical
representation of the shared item may be the same as
displayed in the first computing device 204.

[0042] FIG. 3 illustrates an example process 300 for
sending data corresponding to a digital item to a proximate
computing device, while in physical contact with a first
computing device, that can be used in accordance with
various embodiments. Although this figure, as well as other
process illustrations contained in this disclosure may depict
functional steps in a particular sequence, the processes are
not necessarily limited to the particular order or steps
illustrated. One skilled in the art will appreciate that the
various steps portrayed in this or other figures can be
changed, rearranged, performed in parallel or adapted in
various ways. Furthermore, it is to be understood that certain
steps or sequences of steps can be added to or omitted from
the process, without departing from the scope of the various
embodiments. The process 300 may be implemented by one
or more computing devices or systems in some embodi-
ments.

[0043] At step 302, a proximate computing device in
physical contact with a computing device is determined. In
an example, at least a portion of an enclosure of the
proximate computing device is substantially adjacent to at
least a portion of an enclosure of the computing device. At
step 304, a gesture performed on a touch-sensitive display
screen is determined, the gesture indicating a direction
toward the proximate computing device and including a
selection of a digital item. At step 306, data corresponding
to the digital item is sent to the proximate computing device.
[0044] FIG. 4 illustrates an example process for using a
multi-touch gesture for sending data corresponding to a
digital item to multiple proximate computing devices by,
that can be used in accordance with various embodiments.
The process 400 may be implemented by one or more
computing devices or systems in some embodiments.

[0045] At step 402, a second proximate computing device
is determined. At step 404, a third proximate computing
device is determined. At step 406, a multi-touch gesture
performed on the touch-sensitive display screen is deter-
mined, the multi-touch gesture comprising at least a selec-
tion of a representation of a digital item and including two
contact positions moving apart from each of the two contact
positions. At step 408, data corresponding to the digital item
is sent to the second proximate computing device and the
third proximate computing device. In an example, the rep-
resentation of the digital item includes at least one of an
image, text, audio, or video, and the digital item is associated
with a category corresponding to movies, music, books, or
apparel. A set of display characteristics of a display screen
of the second proximate computing device may be different
than a set of display characteristics of a display screen of the
third proximate computing device. Further, after the data is
sent, a second representation of the digital item is displayed
on the display screen of the second proximate computing
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device and a third representation of the digital item is
displayed on the display screen of the third proximate
computing device. The second representation and the third
representation are different depictions of the digital item in
an embodiment.

[0046] FIGS. 5A and 5B illustrate front and back views,
respectively, of an example electronic computing device 500
that can be used in accordance with various embodiments.
Although a portable computing device (e.g., a smartphone,
an electronic book reader, or tablet computer) is shown, it
should be understood that any device capable of receiving
and processing input can be used in accordance with various
embodiments discussed herein. The devices can include, for
example, desktop computers, notebook computers, elec-
tronic book readers, personal data assistants, cellular
phones, video gaming consoles or controllers, television set
top boxes, and portable media players, among others.
[0047] In this example, the computing device 500 has a
display screen 502 (e.g., an LCD element) operable to
display information or image content to one or more users or
viewers of the device. The display screen of some embodi-
ments displays information to the viewers facing the display
screen (e.g., on the same side of the computing device as the
display screen). The computing device in this example can
include one or more imaging elements, in this example
including two image capture elements 504 on the front of the
device and at least one image capture element 510 on the
back of the device. It should be understood, however, that
image capture elements could also, or alternatively, be
placed on the sides or corners of the device, and that there
can be any appropriate number of capture clements of
similar or different types. Fach image capture element 504
and 510 may be, for example, a camera, a charge-coupled
device (CCD), a motion detection sensor or an infrared
sensor, or other image capturing technology.

[0048] The computing device can also include at least one
microphone or other audio capture elements capable of
capturing audio data, such as words spoken by a user of the
device, music being hummed by a person near the device, or
audio being generated by a nearby speaker or other such
component, although audio elements are not required in at
least some devices. In this example there are three micro-
phones, one microphone 508 on the front side, one micro-
phone 512 on the back, and one microphone 506 on or near
a top or side of the device. In some devices there may be
only one microphone, while in other devices there might be
at least one microphone on each side and/or corner of the
device, or in other appropriate locations.

[0049] The device 500 in this example also includes one or
more orientation- or position-determining elements 518
operable to provide information such as a position, direction,
motion, or orientation of the device. These elements can
include, for example, accelerometers, inertial sensors, elec-
tronic gyroscopes, and electronic compasses.

[0050] The example device also includes at least one
computing mechanism 514, such as may include at least one
wired or wireless component operable to communicate with
one or more electronic devices. The device also includes a
power system 516, such as may include a battery operable
to be recharged through conventional plug-in approaches, or
through other approaches such as capacitive charging
through proximity with a power mat or other such device.
Various other elements and/or combinations are possible as
well within the scope of various embodiments.
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[0051] FIG. 6 illustrates a set of basic components of an
electronic computing device 600 such as the device 500
described with respect to FIGS. 5A and 5B. In this example,
the device includes at least one processing unit 602 for
executing instructions that can be stored in a memory device
or element 604. As would be apparent to one of ordinary
skill in the art, the device can include many types of
memory, data storage, or computer-readable media, such as
a first data storage for program instructions for execution by
the processing unit(s) 602, the same or separate storage can
be used for images or data, a removable memory can be
available for sharing information with other devices, and
any number of computing approaches can be available for
sharing with other devices.

[0052] The device typically will include some type of
display element 606, such as a touch screen, electronic ink
(e-ink), organic light emitting diode (OLED) or liquid
crystal display (LCD), although devices such as portable
media players might convey information via other means,
such as through audio speakers.

[0053] As discussed, the device in many embodiments
will include at least one imaging element 608, such as one
or more cameras that are able to capture images of the
surrounding environment and that are able to image a user,
people, or objects in the vicinity of the device. The image
capture element can include any appropriate technology,
such as a CCD image capture element having a sufficient
resolution, focal range, and viewable area to capture an
image of the user when the user is operating the device.
Methods for capturing images using a camera element with
a computing device are well known in the art and will not be
discussed herein in detail. It should be understood that image
capture can be performed using a single image, multiple
images, periodic imaging, continuous image capturing,
image streaming, etc. Further, a device can include the
ability to start and/or stop image capture, such as when
receiving a command from a user, application, or other
device.

[0054] The example computing device 600 also includes
at least one orientation determining element 610 able to
determine and/or detect orientation and/or movement of the
device. Such an element can include, for example, an
accelerometer or gyroscope operable to detect movement
(e.g., rotational movement, angular displacement, tilt, posi-
tion, orientation, motion along a non-linear path, etc.) of the
device 600. An orientation determining element can also
include an electronic or digital compass, which can indicate
a direction (e.g., north or south) in which the device is
determined to be pointing (e.g., with respect to a primary
axis or other such aspect).

[0055] As discussed, the device in many embodiments
will include at least a positioning element 612 for determin-
ing a location of the device (or the user of the device). A
positioning element can include or comprise a GPS or
similar location-determining elements operable to determine
relative coordinates for a position of the device. As men-
tioned above, positioning elements may include wireless
access points, base stations, etc. that may either broadcast
location information or enable triangulation of signals to
determine the location of the device. Other positioning
elements may include QR codes, barcodes, RFID tags, NFC
tags, etc. that enable the device to detect and receive location
information or identifiers that enable the device to obtain the
location information (e.g., by mapping the identifiers to a
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corresponding location). Various embodiments can include
one or more such elements in any appropriate combination.
[0056] As mentioned above, some embodiments use the
element(s) to track the location of a device. Upon determin-
ing an initial position of a device (e.g., using GPS), the
device of some embodiments may keep track of the location
of the device by using the element(s), or in some instances,
by using the orientation determining element(s) as men-
tioned above, or a combination thereof. As should be under-
stood, the algorithms or mechanisms used for determining a
position and/or orientation can depend at least in part upon
the selection of elements available to the device.

[0057] The example device also includes one or more
wireless components 614 operable to communicate with one
or more electronic devices within a computing range of the
particular wireless channel. The wireless channel can be any
appropriate channel used to enable devices to communicate
wirelessly, such as Bluetooth, cellular, NFC, or Wi-Fi chan-
nels. It should be understood that the device can have one or
more conventional wired communications connections as
known in the art.

[0058] The device also includes a power system 616, such
as may include a battery operable to be recharged through
conventional plug-in approaches, or through other
approaches such as capacitive charging through proximity
with a power mat or other such device. Various other
elements and/or combinations are possible as well within the
scope of various embodiments.

[0059] In some embodiments the device can include at
least one additional input device 618 able to receive con-
ventional input from a user. This conventional input can
include, for example, a push button, touch pad, touch screen,
wheel, joystick, keyboard, mouse, keypad, or any other such
device or element whereby a user can input a command to
the device. These I/O devices could even be connected by a
wireless infrared or Bluetooth or other link as well in some
embodiments. Some devices also can include a microphone
or other audio capture element that accepts voice or other
audio commands. For example, a device might not include
any buttons at all, but might be controlled only through a
combination of visual and audio commands, such that a user
can control the device without having to be in contact with
the device.

[0060] As discussed, different approaches can be imple-
mented in various environments in accordance with the
described embodiments. For example, FIG. 7 illustrates an
example of an environment 700 for implementing aspects in
accordance with various embodiments. As will be appreci-
ated, although a Web-based environment is used for pur-
poses of explanation, different environments may be used, as
appropriate, to implement various embodiments. The system
includes an electronic client device 702, which can include
any appropriate device operable to send and receive
requests, messages or information over an appropriate net-
work 704 and convey information back to a user of the
device. Examples of such client devices include personal
computers, cell phones, handheld messaging devices, laptop
computers, set-top boxes, personal data assistants, electronic
book readers and the like. The network can include any
appropriate network, including an intranet, the Internet, a
cellular network, a local area network or any other such
network or combination thereof. The network could be a
“push” network, a “pull” network, or a combination thereof.
In a “push” network, one or more of the servers push out
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data to the client device. In a “pull” network, one or more of
the servers send data to the client device upon request for the
data by the client device. Components used for such a
system can depend at least in part upon the type of network
and/or environment selected. Protocols and components for
communicating via such a network are well known and will
not be discussed herein in detail. Computing over the
network can be enabled via wired or wireless connections
and combinations thereof. In this example, the network
includes the Internet, as the environment includes a Web
server 706 for receiving requests and serving content in
response thereto, although for other networks, an alternative
device serving a similar purpose could be used, as would be
apparent to one of ordinary skill in the art.

[0061] The illustrative environment includes at least one
application server 708 and a data store 710. It should be
understood that there can be several application servers,
layers or other elements, processes or components, which
may be chained or otherwise configured, which can interact
to perform tasks such as obtaining data from an appropriate
data store. As used herein, the term “data store” refers to any
device or combination of devices capable of storing, access-
ing and retrieving data, which may include any combination
and number of data servers, databases, data storage devices
and data storage media, in any standard, distributed or
clustered environment. The application server 708 can
include any appropriate hardware and software for integrat-
ing with the data store 710 as needed to execute aspects of
one or more applications for the client device and handling
a majority of the data access and business logic for an
application. The application server provides access control
services in cooperation with the data store and is able to
generate content such as text, graphics, audio and/or video
to be transferred to the user, which may be served to the user
by the Web server 706 in the form of HTML, XML or
another appropriate structured language in this example. The
handling of all requests and responses, as well as the
delivery of content between the client device 702 and the
application server 708, can be handled by the Web server
706. It should be understood that the Web and application
servers are not required and are merely example compo-
nents, as structured code discussed herein can be executed
on any appropriate device or host machine as discussed
elsewhere herein.

[0062] The data store 710 can include several separate
data tables, databases or other data storage mechanisms and
media for storing data relating to a particular aspect. For
example, the data store illustrated includes mechanisms for
storing content (e.g., production data) 712 and user infor-
mation 716, which can be used to serve content for the
production side. The data store is also shown to include a
mechanism for storing log or session data 714. It should be
understood that there can be many other aspects that may
need to be stored in the data store, such as page image
information and access rights information, which can be
stored in any of the above listed mechanisms as appropriate
or in additional mechanisms in the data store 710. The data
store 710 is operable, through logic associated therewith, to
receive instructions from the application server 708 and
obtain, update or otherwise process data in response thereto.
In one example, a user might submit a search request for a
certain type of item. In this case, the data store might access
the user information to verify the identity of the user and can
access the catalog detail information to obtain information
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about items of that type. The information can then be
returned to the user, such as in a results listing on a Web page
that the user is able to view via a browser on the user device
702. Information for a particular item of interest can be
viewed in a dedicated page or window of the browser.

[0063] Each server typically will include an operating
system that provides executable program instructions for the
general administration and operation of that server and
typically will include computer-readable medium storing
instructions that, when executed by a processor of the server,
allow the server to perform its intended functions. Suitable
implementations for the operating system and general func-
tionality of the servers are known or commercially available
and are readily implemented by persons having ordinary
skill in the art, particularly in light of the disclosure herein.

[0064] The environment in one embodiment is a distrib-
uted computing environment utilizing several computer sys-
tems and components that are interconnected via computing
links, using one or more computer networks or direct
connections. However, it will be appreciated by those of
ordinary skill in the art that such a system could operate
equally well in a system having fewer or a greater number
of components than are illustrated in FIG. 7. Thus, the
depiction of the system 700 in FIG. 7 should be taken as
being illustrative in nature and not limiting to the scope of
the disclosure.

[0065] As discussed above, the various embodiments can
be implemented in a wide variety of operating environ-
ments, which in some cases can include one or more user
computers, computing devices, or processing devices which
can be used to operate any of a number of applications. User
or client devices can include any of a number of general
purpose personal computers, such as desktop or laptop
computers running a standard operating system, as well as
cellular, wireless, and handheld devices running mobile
software and capable of supporting a number of networking
and messaging protocols. Such a system also can include a
number of workstations running any of a variety of com-
mercially-available operating systems and other applications
for purposes such as development and database manage-
ment. These devices also can include other electronic
devices, such as dummy terminals, thin-clients, gaming
systems, and other devices capable of communicating via a
network.

[0066] Various aspects also can be implemented as part of
at least one service or Web service, such as may be part of
a service-oriented architecture. Services such as Web ser-
vices can communicate using any appropriate type of mes-
saging, such as by using messages in extensible markup
language (XML) format and exchanged using an appropriate
protocol such as SOAP (derived from the “Simple Object
Access Protocol”). Processes provided or executed by such
services can be written in any appropriate language, such as
the Web Services Description Language (WSDL). Using a
language such as WSDL allows for functionality such as the
automated generation of client-side code in various SOAP
frameworks.

[0067] Most embodiments utilize at least one network for
supporting communications using any of a variety of com-
mercially-available protocols, such as TCP/IP, FTP, UPnP,
NFS, and CIFS. The network can be, for example, a local
area network, a wide-area network, a virtual private net-
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work, the Internet, an intranet, an extranet, a public switched
telephone network, an infrared network, a wireless network,
and any combination thereof.

[0068] In embodiments utilizing a Web server, the Web
server can run any of a variety of server or mid-tier appli-
cations, including HTTP servers, FTP servers, CGI servers,
data servers, Java servers, and business application servers.
The server(s) also may be capable of executing programs or
scripts in response requests from user devices, such as by
executing one or more Web applications that may be imple-
mented as one or more scripts or programs written in any
programming language, such as Java®, C, C# or C++, or any
scripting language, such as Perl, Python, or TCL, as well as
combinations thereof. The server(s) may also include data-
base servers, including without limitation those commer-
cially available from Oracle®, Microsoft® Sybase®, and
IBM®.

[0069] The environment can include a variety of data
stores and other memory and storage media as discussed
above. These can reside in a variety of locations, such as on
a storage medium local to (and/or resident in) one or more
of the computers or remote from any or all of the computers
across the network. In a particular set of embodiments, the
information may reside in a storage-area network (“SAN”).
Similarly, any necessary files for performing the functions
attributed to the computers, servers, or other network
devices may be stored locally and/or remotely, as appropri-
ate. Where a system includes computerized devices, each
such device can include hardware elements that may be
electrically coupled via a bus, the elements including, for
example, at least one central processing unit (CPU), at least
one input device (e.g., a mouse, keyboard, controller, touch
screen, or keypad), and at least one output device (e.g., a
display device, printer, or speaker). Such a system may also
include one or more storage devices, such as disk drives,
optical storage devices, and solid-state storage devices such
as random access memory (“RAM”) or read-only memory
(“ROM”), as well as removable media devices, memory
cards, flash cards, etc.

[0070] Such devices also can include a computer-readable
storage media reader, a communications device (e.g., a
modem, a network card (wireless or wired), an infrared
communication device, etc.), and working memory as
described above. The computer-readable storage media
reader can be connected with, or configured to receive, a
computer-readable storage medium, representing remote,
local, fixed, and/or removable storage devices as well as
storage media for temporarily and/or more permanently
containing, storing, transmitting, and retrieving computer-
readable information. The system and various devices also
typically will include a number of software applications,
modules, services, or other elements located within at least
one working memory device, including an operating system
and application programs, such as a client application or
Web browser. It should be appreciated that alternate embodi-
ments may have numerous variations from that described
above. For example, customized hardware might also be
used and/or particular elements might be implemented in
hardware, software (including portable software, such as
applets), or both. Further, connection to other computing
devices such as network input/output devices may be
employed.

[0071] Storage media and other non-transitory computer
readable media for containing code, or portions of code, can
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include any appropriate storage media used in the art, such
as but not limited to volatile and non-volatile, removable and
non-removable media implemented in any method or tech-
nology for storage of information such as computer readable
instructions, data structures, program modules, or other data,
including RAM, ROM, EEPROM, flash memory or other
memory technology, CD-ROM, digital versatile disk (DVD)
or other optical storage, magnetic cassettes, magnetic tape,
magnetic disk storage or other magnetic storage devices, or
any other medium which can be used to store the desired
information and which can be accessed by the a system
device. Based on the disclosure and teachings provided
herein, a person of ordinary skill in the art will appreciate
other ways and/or methods to implement the various
embodiments.
[0072] The specification and drawings are, accordingly, to
be regarded in an illustrative rather than a restrictive sense.
It will, however, be evident that various modifications and
changes may be made thereunto without departing from the
broader spirit and scope of the invention as set forth in the
claims.
What is claimed is:
1. A computing device comprising:
at least one processor;
a touch-sensitive display screen;
an enclosure; and
a memory device including instructions that, when
executed by the at least one processor, cause the at least
one processor to:
determine a proximate computing device to the com-
puting device, wherein at least a portion of an
enclosure of the proximate computing device is
within a distance threshold of at least a portion of the
enclosure of the computing device, the distance
threshold comprising a distance within the reach of
a user;
receive input data corresponding to at least a movement
of at least a finger of a user or a touch contact of the
finger on the touch-sensitive display screen;
determine that the input data includes a selection of a
representation of the digital item by the touch contact
of the finger;
determine the movement of the finger comprises the
finger moving in a direction across at least a portion
of the computing device and across at least a portion
of the proximate computing device; and
determine a second touch contact of the finger on a
touch-sensitive display screen of the proximate com-
puting device.
determine, based at least in part on the input data, the
movement, and the second touch contact, that a
gesture was performed; and
send data corresponding to a digital item to at least the
proximate computing device.
2. A computing device comprising:
at least one processor;
a touch-sensitive display screen;
an enclosure; and
a memory device including instructions that, when
executed by the at least one processor, cause the at least
one processor to:
determine a proximate computing device to the com-
puting device, wherein at least a portion of an
enclosure of the proximate computing device is
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within a distance threshold of at least a portion of the
enclosure of the computing device, the distance
threshold comprising a set distance;

determine a second proximate computing device to the
computing device based at least in part on the
distance threshold;

determine a third proximate computing device to the
computing device based at least in part on the
distance threshold;

determine a multi-touch gesture performed on the
touch-sensitive display screen, the multi-touch ges-
ture comprising at least a selection of a representa-
tion of a digital item by at least a finger of the user,
and including two initial touch contact positions
from the finger and a second finger of the user on the
touch-sensitive display screen, and movement of the
finger and the second finger each in respective direc-
tions away from the two initial touch contact posi-
tions; and

send data corresponding to the digital item to the
second proximate computing device and the third
proximate computing device.

3. The computing device of claim 2, wherein a set of
display characteristics of a display screen of the second
proximate computing device is different than a set of display
characteristics of a display screen of the third proximate
computing device, a second representation of the digital
item is displayed on the display screen of the second
proximate computing device and a third representation of
the digital item is displayed on the display screen of the third
proximate computing device, the second representation and
the third representation being different depictions of the
digital item.

4. A computer-implemented method comprising:

determining a proximate computing device within a dis-
tance threshold of a computing device, the distance
threshold comprising a distance within the reach of a
user;

determining a selection of a representation of a digital
item;

determining movement of the finger in a direction across
the computing device and the proximate computing
device;

determining a touch contact of the finger on the proximate
computing device

determining a gesture performed based at least in part on
the selection, the movement, and the touch contact; and

sending data corresponding to the digital item to the
proximate computing device.

5. The computer-implemented method of claim 4,
wherein at least a portion of an enclosure of the proximate
computing device is substantially adjacent to at least a
portion of an enclosure of the computing device.

6. The computer-implemented method of claim 4,
wherein the digital item is associated with a category
corresponding to movies, music, books, or apparel.

7. The computer-implemented method of claim 4,
wherein the data corresponding to the digital item further
includes metadata of the digital item, the metadata indicat-
ing a location of the digital item.
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8. A computer-implemented method comprising:

determining a proximate computing device within a dis-

tance threshold of a computing device, the distance
threshold comprising a distance that can be traversed
by a finger;

determining a second proximate computing device based

at least in part on the distance threshold;

determining a third proximate computing device based at

least in part on the distance threshold;

determining a multi-touch gesture performed on a touch-

sensitive display screen, the multi-touch gesture com-
prising at least a selection of a representation of a
digital item and including movement indicating two
fingers moving apart from respective touch contact
positions; and

sending data corresponding to the digital item to the

second proximate computing device and the third
proximate computing device.

9. The computer-implemented method of claim 8,
wherein the two fingers comprise a thumb and an index
finger or a middle finger.

10. The computer-implemented method of claim 8,
wherein a set of display characteristics of a display screen of
the second proximate computing device is different than a
set of display characteristics of a display screen of the third
proximate computing device.

11. The computer-implemented method of claim 10,
wherein a second representation of the digital item is dis-
played on the display screen of the second proximate
computing device and a third representation of the digital
item is displayed on the display screen of the third proximate
computing device.

12. The computer-implemented method of claim 9,
wherein the second representation and the third representa-
tion are different depictions of the digital item.

13. A non-transitory computer-readable medium includ-
ing instructions stored therein that, when executed by at least
one computing device, cause the at least one computing
device to:

determine a proximate computing device within a dis-

tance threshold of a computing device, the distance
threshold comprising a distance within the reach of a
user;

determine a selection of a representation of a digital item;

determine movement of the finger in a direction across the

computing device and the proximate computing device;
determine a touch contact of the finger on the proximate
computing device

determine a gesture performed based at least in part on the

selection, the movement, and the touch contact; and
send data corresponding to the digital item to the proxi-
mate computing device.

14. The non-transitory computer-readable medium of
claim 13, wherein at least a portion of an enclosure of the
proximate computing device is substantially adjacent to at
least a portion of an enclosure of the computing device.

15. The non-transitory computer-readable medium of
claim 13, wherein the digital item is associated with a
category corresponding to movies, music, books, or apparel.

16. The non-transitory computer-readable medium of
claim 13, wherein the data corresponding to the digital item
further includes metadata of the digital item, the metadata
indicating a location of the digital item.
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17. A non-transitory computer-readable medium includ-
ing instructions stored therein that, when executed by at least
one computing device, cause the at least one computing
device to:

determine a proximate computing device within a dis-

tance threshold of a computing device, the distance
threshold comprising a distance within the reach of a
user;

determine a second proximate computing device based at

least in part on the distance threshold;

determine a third proximate computing device based at

least in part on the distance threshold;

determine a multi-touch gesture performed on a touch-

sensitive display screen, the multi-touch gesture com-
prising at least a selection of a representation of a
digital item and including movement indicating two
fingers moving apart from respective touch contact
positions; and
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send data corresponding to the digital item to the second
proximate computing device and the third proximate
computing device.

18. The non-transitory computer-readable medium of
claim 17, wherein a set of display characteristics of a display
screen of the second proximate computing device is different
than a set of display characteristics of a display screen of the
third proximate computing device.

19. The non-transitory computer-readable medium of
claim 18, wherein a second representation of the digital item
is displayed on the display screen of the second proximate
computing device and a third representation of the digital
item is displayed on the display screen of the third proximate
computing device.

20. The non-transitory computer-readable medium of
claim 18, wherein the second representation and the third
representation are different depictions of the digital item.
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