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(57) Abstract: This disclosure is directed to techniques for improved detection of user input via a touch-sensitive surface of a
touch-sensitive device. A. touch-sensitive device may detect a continuous gesture that comprises a first gesture portion and a sec-
ond gesture portion. The first gesture portion may indicate functionality to be initiated in response to the continuous gesture. The
second gesture portion may indicate content for which the functionality indicated by the first gesture portion is based. Detection
that a user has completed a continuous gesture may cause automatic initiation of the functionality indicated by the first gesture
portion based on the content indicated by the second gesture portion. In one specitic example, the first gesture portion indicates
that the user seeks to perform a search, and the second gesture portion indicates content to be searched.
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TOUCH-BASED GESTURE DETECTION FOR ATOUCH-SENSITIVE BEVICE

TECHNICAL FIELD
{B081] This disclosure relates generally to clectronic devices and, more specifically, to

mput mechanisms for user commumications with a touch-sensitive device.

BACKGROUND

{88062] Koown touch-sensitive devices enable a user to provide input to a computing
device by nteracting with a display or other surface of the device. The user may initiate
functionality for the device by touch-based selection ot icons or links provided on a
display of the device. In other examples, one or more non-display portions {e.g., a touch
pad or device casing} of a device may also be configured to detect user input.

8803] To cnable detection of user mteraction, touch-sensitive devices typically include
an array of sensor clements arranged at or near the detection surface. The detection
elements provide one or more signals in response to changes in physical characteristics
caused by user tteraction with a display. These signals may be received by one or maore
circuits of the device, such as a processor, and control device functionality in response to
touch-based oser input. Examples technologies that may be used to detect physical
characteristics caused by a finger or stylus in contact with a detection surface may include
capacitive (both surface and projected capacitance), resistive, surface acoustic wave,
strain gaoge, optical imaging, dispersive signal {e.g., mechanical energy in glass detection
surface that occurs due to touch), acoustic pulse recognition {e.g., vibrations caused by
touch), coded LCD (Bidirectional Screen) sensors, or any other sensor technology that
may be utilized o detect a finger or stylus in contact with or in proximity to a detection
surface of a touch-sensitive device.

{8884} To interact with a touch-sensitive device, a user may select iters presented via a
display of the device to cause the device to perform functionality. For example, a user
may initiate a phone call, email, or other commumication by selecting a particular contact
presented on the display. In another example, 8 user may view and manipulate content
gvailable via a network connection, ¢.g., the Internet, by sclecting links and/or typing a
aniform resource identifier {UR]) address via interaction with a display of the touch-

sensitive device.
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SUMMARY

[80665] The instant disclosure 1s directed to improvements n user control of a touch-
sensitive device by enabling a user to, via contimious gestures detected via a touch-
sensitive surface of the device, fndicate functionality to be performaed by a first portion of
the contimiuous gestare and to mdicate content associated with the functionality indicated
with the first portion of the continuous gestare by a second portion of the continuous
gesture.

18806] In onc cxample, a method is provided herein consistent with the techniques of this
disclosure. The method fncludes detecting user contact with a touch-sensitive device.
The method further includes detecting a first gesture portion while the user contact is
maintained with the touch-sensitive device, wherein the first gesture portion indicates
functionality to be performed. The method further includes detecting a second gesture
portion while the user contact is maintained with the tosch-sensitive device, wherein the
second gesture portion indicates content 1o be used in connection with the functionality
ndicated by the first gesture. The method further ncludes detecting completion of the
sccond gesture portion. The method further includes initiating the functionality indicated
by the first gesture portion in connection with the content indicated by the second gesture
portion.

{80667} In another example, a touch-sensitive device 1s provided herein consistent with the
techniques of this disclosure, The device includes a display configured to present at least
one image {0 a uscr. The device further inchludes a touch-sensitive surface. The device
further inchuades at least one sense clement disposed at or near the touch-sensitive surface
and configured to detect user contact with the touch-sensitive surface. The device finther
includes means for determining a first gesture portion while the at least one sense clement
detects the user contact with the touch-sensitive surface, wherein the first gesture portion
mdicates fumctionality that is 1o be initiated. The device further inchides means for
determining a second gesture portion while the at least one sense element detects the user
contact with the touch-sensitive surface, wherein the second gesture portion indicates
condent to be used in conmection with the functionality indicated by the first gosture. The
device further includes means for initiating the functionality indicated by the first gesture

portion tn connection with the content indicated by the second gesture portion.

o
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[8808] In another exarple, an article of manufacture comprising a computer-readable
storage medivm that includes instructions that, when executed, cause a computing device
to detect user contact with a touch-sensitive device, The nstruction, when executed,
further cause the computing device to detect a first gesture portion while the user contact
is maintained with the touch-sensitive device, wherein the first gesture portion indicates
fonctionality to be performed.  The instruction, when executed, further cause the
computing deviee 1o detect a second gesture portion while the user condact is maintained
with the tosch-sensitive device, wherein the second gestare portion indicates content to
be used in connection with the functionality of the first gesture. The instruction, when
exceuted, further cause the conputing device 1o detect completion of the second gesture
portion. The instruction, when executed, further cause the computing device to fmitiate
the functionality indicated by the first gestare portion in connection with the content
indicated by the second gesture portion,

[8808] The details of one or more embodiments of the disclosure are set forth in the
accompanying drawings and the description below. Gther features, objects, and
advantages of the disclosure will be apparent from the description and drawings, and from

the clauns.

BRIEF BESCRIPTION OF DRAWINGS

[8618] FIG. | 15 a conceptual diagram illustrating one example of user interaction with a
display of a touch-sensitive device consistent with the techniques of this disclosure.
{8611] FiG. 2 is a block diagram illustrating components of a touch-sensitive device that
may be configured to detect a continuous gesture consistent with the technigues of this
disclosure.

{8812] FIG. 3 is a block diagram illustrating components configured to detect a
continuous gesture consistent with the techniques of this disclosure.

[8613] FIGS. 4A-4F are a conceptual diagrams ilustrating various examples of
continuous gestures consistent with the techniques of this disclosure.

{8614] FIGS. 5A-3B are a conceptual diagrams illusirating examples of continuous
gesturcs that may indicate functionality associated with text and/or photo content

consistent with the techniques of this disclosure.

(IS
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[8815] FIG. 6 is a conceptoal diagram Hlustrating examples of detecting a continuous
gesture that indicates selection of mukiiple content consistent with the techuiques of this
disclosure.

[8816] FIG. 7 18 a conceptual diagram illustrating one example of providing a user with
options based on detection of a contimisus gestare consistent with this disclosure.

{8617] FIGS. 8A-8B are conceptual diagrams illostrating various examples of resolving
ambiguity i detection of a continuous gesture consistent with the techniques of this
disclosure.

{8818] FIG. 9 is a flow chart diagram ilfusirating onc example of a method of detecting a

continuous gesture consistent with the technigues of this disclosure.

DETAILED DESCRIPTION

[8619] FIG. | 15 a block diagram illustrating one example of 4 touch-sensitive device 101,
The device 1041 includes a display 102 for presenting tmages to a user of the device, In
addition to presenting images, display 102 is further configured to detect touch based
mput from a user. The user may inttate functionality for the device and nput content by
mieracting with display 102,

18020} Examples of touch-sensitive devices as described herein include smart phones and
tablet computers {¢.g., the iPad® available from Apple Inc.®, the Slate® available from
Hewlett Packard®, the Xoom® available from Motorels, the Transformer® available
from Asus, and the hke). OGther devices may also be configured as touch-sensitive
devices. For example, desktop computers, laptop computers, netbooks, and smartbooks
often coploy a touch-sensitive track pad that may be used to practice the techniques of
this disclosure. In other examples, a display of a desktop, laptop, netbook, or smartbook
computer may also or instead be configured to detect touch. Television displays may also
be touch-sensitive. Any other device configured to detect user foput via touch may alse
be used to practice the technigues described herein. Furthermore, devices that mcorporate
one or more touch-sensitive portions other than a display of the device may be used to
practice the techniques described herein.

18021] Known touch-sensitive devices provide various advauntages over their classical
keyboard and trackpad/mouse counterparts. For example, touch-sensitive devices may
not inchude an external keyboard and/or mouse/trackpad for user input. As such, touch-

sensitive devices may be more portable than their keyboard/mouse/touchpad counierparts.
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Touch-sensitive devices may further provide for a more natural user experience than
classical computing devices, because a user may interact with the device by simple
pointing and drawing as a user would interact with a page of a book or document when
commimicating with another person,

18822} Many touch-sensitive devices are designed to minimize a need for external device
buttons for device contrel, in order to maximize screen or other component size, while
still providing a small and portable device. Thus, # may be desirable to provide foput
mechanisms for a touch-sensitive device that, for the most part, rely primarily on oser
nteraction with via touch to detect user input to control operations of the device.

18023} Due to dedicated buttons (e.g., on a kevboard, mouse, or trackpad), classical
computing systems may provide a user with more options for fnput. For example, a user
may use 3 mouse or trackpad to "hover” over an object (icon, link) and select that object
to initiate functionality {open a browser window to link a dress, open document for
cditing). Tu this case, functionality is tied to content, meaning that a single operation
(selecting an icon with a mouse button click) sclects a web site for viewing, and opens the
browser window fo view the content for that site. In other examples, 3 user may use a
keyboard to type in content or, with a mouse or trackpad, select content (a word or
phrase} and identify that content for another application {¢.g., copy and paste text into a
browser window) to initiate fimetionality based in content wheve the user desires to use
content for functionality that is not directly tied to the content as described above.
According to these examples, a user is provided with more flexibility, bocause the content
1s not tied to particular functionality.

18824] Touch-sensitive devices present problems with respect to the detection of user
wmput that arc not present with more classical devices as described above. For example, if
a user seeks to sclect text via a touch-sensitive device, it may be difficult for the user to
pinpoint the desired text because the user’s finger {or stylus) is larger than the desired text
presented on the display. User selection of text via a touch-sensitive device may be even
more difticult if text {or other contont) is presented in close proximity with other content.
For example, it may be difficult for a touch-sensitive device to accurately detect a user’s
mtended input to highlight a portion of text of a news article presented via a display.
Thus, a touch-sensitive device may be beneficial for more simple user input {¢.g., user
selection of an icon or link to initiate a function), but may be less suited for more complex

tasks {e.g., a copy/pasie operation).

e
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[B8025] As discussed above, for classical computing devices, a user may mitiate
operations based on content not tied to particular functionality rather casily, because
using a mouse of trackpad to sclect objects presented via a display may be more accurate
to detect user intent. Use of a classical computing device for such tasks may further be
casier, because using a keyboard provides a user with specific external non-gesture
mechantsms for initiating functionality (e.g., cntl-C, catl-V for copy/paste operation, or
dedicated mouse buttons for such functionality) that are not available for many touch-
sensitive devices.

18826] A user may stmilarly initiate functionality based on untied content via copy and
paste operations on a touch-sensitive device. However, due to the above-mentioned
difficulty in detecting user intent for certain types of input, certain complex tasks that are
casy to initiate via a classical computing device are more difficult on a touch-sensitive
device. For example, for cach part of a complex task, a user may expericnce difficulty
getting the touch-sensitive device to recognize input. The user may be foreed to enfer
each step of a complex task multiple times before the device recognizes the user’s
wntended input.

18827) For cxample, for a user 1o copy and paste solely via touch screcn gestures, the user
must initiate editing functionality with a first independent gesture, select desired text with
a second gesture, identify an operation to be performed (e.g., cut, copy, etc.), open the

gel,

fe=]

fonctionality they would like to perform {(e.g., browser window opened to scarch pa
sclect 2 text entry box, again initiate editing functionality, and select a second operation to
be performed (e.g., paste). There is therefore opportunity, for each of the above-
mentioned imdependent gestures needed {o cause a copy and pasie operation, for crror in
user tput detection. This may make 2 more complex task, ¢.g., a copy and paste
operation, quite cumbersome, time consuming, and/or frustrating for a user.

18828] To address these deficiencies with detection of user input for more complex tasks,
this disclosure is generally directed to improvements in the detection of user inpui for a
touch-sensitive device. In one example, as shown in FIG. 1, a touch-sensitive device 101
1s configured to detect a continuous gesture 110 on a touch-sensitive surface {(e.g., display
12 of device 101 in FIG. 1}, by a finger 116 or stylus. As used herein, the term

LH

“continuous gesture” {¢.g., contimuous gestore 110 in the example of FIG. 1y refers toa
continuous gesture drawn on a touch sensitive surface and detected by a touch sensitive
device in response to the drawn gesture. As such, the term “continuous gesture” refers to

a gesture detected by a touch-sensitive device {e.g., device 101 in the example of FIG. 1)
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The continnons gesture |10 indicates both a function to be executed and content that
exceution of the function is based on. The continuous gesture 110 includes a first portion
112 that indicates the function to be executed. The continuous gesture 110 also includes a
second portion §14 that indicates content in connection with the function indicated by
fivst portion 112 of gesture 110 .

18629] The example of FIG. 1 shows onc exampic of a touch-sensitive device 101 that
ncludes a display 102 that is configured to be touch-sensitive. Display 102 1s configured
to present to a user images, e.g., text and/or other content such as icons, photos, media
olbjects or video. By interacting with the display 162 using a finger 116 or stylus, a user
may operate deviee 101, As the user tuteracts with display 102, such as by “drawing” on
the display, the display may detect a user’s gesture and reflect it on display.

8838] FIG. | shows a user’s finger has drawn a continuous gesture 110 that includes a
first portion 112 indicating a character “g”. The first portion 112 may indicate particular
functionality, for example the character “g” may represent functionality to perform a
search via a search engine available at www.google.com. The example iliustrated n FIG.
1 is merely one example of functionality that may be indicated by a first portion 112 of a
continuous gesturc 110, Other exarples, including other characters indicating different
functionality, or a “g” character indicating functionality other than a search via

sle.com, are also contemplated by the techniques of this disclosure.

<

WWW.ZO0
18031} As also shown in FIG. 1, a user has used finger 116 to draw a second portion 114
of comtinuous gesture 110 that substantially encircles, or lassos, content 120, Content 120
may be displayed via display 102, and the second portion 114 may completely, repeatedly
or partially surround content 120, Although FIG. 1 shows continuous gesture 110 drawn
by finger 116 directly on display 101 encivcling content 120 presented on display 102,
continuous gesture 110 may instead be drawn by user interaction with a touch-sensitive
non-display surface of device 101, or another device entirely. In various examples,
content 120 may be any image presented via display 102, For example, content 120 may
be an troage of text presented via display 102, To other examples, content 120 may be a
photo, video, icon, link, or other image presented via display 102,

18032} Gestare 110 may be contingous in the sense that first portion 112 and second
portion 114 are detected while 8 user maintains contact with 8 touch-sensitive surface
(e.g., display 102 of device 101 m the FIG. | example). As such, device 101 may be
configiwed o detect user contact with the touch-sensitive surface, and also detect when a

user has released contact with the touch-sensitive surface.

3
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[8633] Device 101 s configured to detect the first 112 and second 114 portions of
continuous gesture 110, and correspondingly initiate functionality associated with the first
portion 112 based oun the content indicated by the second portion 114, According to the
example of F1G. 1, continuous gesture 110 may cause touch-sensitive device 101 to
execute a Google search for content 120.

{8634] The example of a continuous gesture 110 as depicted m FIG. 1 may provide
significant advantages for detection of user interaction with device 101, As described
above, a user may, in some cases, inttiate functionality, e.g., a search, based on content
prescnted via display 102 by copying content 120, and pasting content 120 into a text
entry box in a web browser open to the URL www.google.comn. A user may instoad
locate a text entry box for the www.google.com search engine and manually type a
desired search term associated with content 124, For known touch-sengitive devices,
these tasks may be complex because the user may provide input that may be difficolt to
detect for a series of independerd steps to initiate the scarch. Instead, to address the
difficulty of a complex task utilizing the techmiques of this disclosure, a user may indicate
content to be searched and execute a search based on content with a continuous gesture
110 that may be casicr to accurately deteet.

{8038} Furthermore, because only a continuous gesture 110 needs to be detected, even if
there is some ambiguity in detection of continuous gesture 110, only the gesture 110
needs be re-entered (e.g., redrawn by the user such as by continuing additional lassos
until the cotrect content bas been selected) or resolved (e.g., user selection of anbiguity
resolving options), as opposed to independent resolution or re-entry of a series of multiple
ndependent gestures as currently required by touch-sensitive devices for many complex
tasks {¢.g., typing, copy/paste).

[8836] FIG 2 4s a block diagram illustrating ove example of a touch-sensitive device 201
configired to detect a continuous gesture such as continuous gesture 110 depicted in FIG
1. Asshown in FIG 2, device 201 includes a display 202, Display 202 is configured to
present tmages to a user. Display 202 is also configured to detect user interaction with
display 202, by bringing a finger or stylus in contact with or in proximity to display 202.
As also shown tn FIG. 2, display 202 inclhudes one or more display elements 224 and one
or more sense clements 222, Display elements 224 are presented at or near a surface of
display 2072 to cause images to be portraved via display 202, Examples of display
clements 224 may inchide any combination of light emitting diodes (LEDs), organic Hght

cmitting diodes (OLED), liquid crystals (liguid crystal (LCD) display panel), plasma cells
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(plasma display panel}, or any other clements configured to present images via a display.
Sensc elements 222 may also be presented at or near a surface of display 202, Sense
elements 222 are configured to detect when a user has brought a finger or stylus in
contact with or proximity to display 202, Examples of sense 222 clements may include
any combination of capacitive, resistive, surface acoustic wave, strain gauge, optical
imaging, dispersive signal {mechanical encrgy in glass detection surface that occurs due
te touch), acoustic pulse recognition (vibrations caused by touch}, or coded LCD
(Bidirectional Screen) sense elements, or any other component configored to detect user
nteraction with a surface of device 201,

18037} Devices 201 may further include one or more circuits, software, or the bike to
mteract with sense elements 222 and/or display elements 224 to cause deviee 201 1o
display images to a user and to detect a continuous gesture {e.g., gestwe 110 in FIG 1)
according to the techniques of this disclosure. For example, device 2{1 inclades display
module 228, Display module 228 may communicate signals 1o display clements 224 to
cause images to be presented via display 202, For example, display module 228 may be
configered to communicate with display elements 224 {0 caose the elements to emit light
of different colors, at different frequencies, or at different intensities to cause a desired
image to be presented via display.

[8038] Device 201 further includes sense module 226, Sense module 226 may receive
signals indicative of user interaction with display 202 from sense clements 222, and
process those signals for use by device 201, For example, sense module 226 may detect
when a user has made contact with display 202, and/or when a user has ceased making
contact {removed a finger or stylus) with display 202. Sense modole 226 may further
distinguish between different types of user contact with display 202, For cxample, sense
modale 226 may distinguish between a single touch gesture (one finger or one stylus), or
a multi-touch gesture (multiple fingers or styl) in contact with display 202
stimudtancously. In other examples, sense module 226 may detect a length of time that a
user has made contact with display 202, In still other examples, scose module 226 may
distinguish between different gestures, such as a single touch gesture, a double or wiple
(o1 more) tap gesture, a swipe (moving one or more fingers across display), a circle
(lasso) on display, or any other gesture performed via display 202.

18039] As also shown i FIG. 2, device 201 includes one or more processors 229, one or
maore comnnimications modules 234, one or more memories 232, and one or more

batteries 234, Processor 229 may be coupled to sense module 226 to control detection of
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user interaction with display 202, Processor 229 may further be coupled to display
module 228 to control the display of images via display 202. Processor 229 may conirol
the display of images via display 202 based on signals indicative of user interaction with
display 202 from sense module 236, for example when a user draws a gesture (¢.g.,
continuous gesture 210 in FIG. 1), that gesture may be reflected on display 202.

{8648] Processor may further be coupled to memory 232 and commumications module
230, Memory 232 may include one or more of a temporary {e.g., volatile memory) or
long term (e.g., non-volatile memory such as a compuier hard drive) memory component.

Processor 229 may store data used to process signals from sense elemoents 222, or signals

may further be configured to process other information for operation of device 201, and
store data used to process the other information in memory 232.

{8841] Processor 229 may further be coupled to communications moduiec 230.
Communications module 230 may be a device configured to enable device 201 1o
communicate with other computing devices. For example, communications module may
be a wircless card, Ethernet port, or other form of electrical circuitry that enables device
201 to conununicate via a network such as the Intemnet.  Via commumnications module
230, device 201 may communicate via a cellular network (e.g., 8 3G network), a local
wircless network (e.g., 3 Wi-Finetwork), or a wired network (Ethernet network
connection). Communications module 230 may further enable other types of
commumnications, such as Bluctooth communication.

[8042] In the example of FIG. 2, device 201 further includes one or more batierics 234,
In some examples in which device 201 is a portable device (e.g., cell phone, laptop,
smariphoue, netbook, tablet computer, cic.), device 201 may foclude baticry 234, In other
examples in which device 201 is a non portable device (e.g., deskiop computer, television
display), battery 234 may be omitted from device 201, Where included in device 201,
battery 234 may power circuiiry of device 201 to allow device 201 to operate in
accordance with the techriques of this disclosure.

{8043} The example of FIG. 2 shows sense module 226 and display module 223 ags
separate from processor 229, In some examples, sense module 226 and display module
228 may be implemented in separate circuitry from processor (sense module 236 may be
mnplemented separate from display modude 228 as well). However, in other examples,
one or more of sense module 226 and sensor module 228 may be implemented via

software stored in memory 232 and exccutable by processor 229 to implement the

10
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respective functions of sense module 226 and display module 228, Furthermore, the
example of FIG 2 shows sense element 222 and display cloments 224 as formed
mdependently via display 202. However, in sorae examples, one or more sense clements
222 and display clements 224 may be formed of arrays meluding multiple sense and
display clements, which are intericaved in display 202, In some examples, both sense
222 and display 224 clements may be arranged to cover an entire surface of display 201,
such that images may be displayed and user imteraction detected across at least a majority
of display 202.

{8844] FIG 3 is a block diagram that ilustrates a more detailed example of functional
components of a touch-sensitive device 301 configured to detect a continuous gesture
according to the techniques of this disclosure. As shown in FIG. 3, display 302 is coupled
to sense module 326, Sense module 326 may gencrally be configured to process user
impui based on user interaction with display 302. Sensc module 326 may be specifically
configured o detect a continuous gesture (e.g., gesture 110 of FIG. 1) that includes first
112 and second 114 portions as described above. To do so, sense module 326 mchades
gesture processing module 336, Gesture processing module 336 includes an operation
detection module 340 and a content detection module 342,

8848} Operation detection module 340 may detect a first portion 112 of a continuous
gesture 11{ as described herein. Content detection module 342 may detect a second
portion 114 of a continuous gesture 110 as described hercin. For example operation
detection module 340 may detect when a user has drawn a chavacter, or letfer, ou display
302, Operation detection module 340 may identify that a character has been drawn on
dispiay 302 based on detection of user input, and compare detected user input to one of
more pre-determined shapes that identify the uscr input as a drawn character. For
example, operation detection module 340 may compare a user drawn a “g” to one or more
predefined characteristics known for a “g” character, and correspondingly identify that the
uscr has drawn a “g” on display 302. Operation detection module 340 may also or
nstead be configured to detect when ceortain portions (e.g., upward swipe, downward
swipe) for a particular character have been drawn on display, and that a combination of
multiple distinct gestures represents a particolar character.

18046] Simifarly, content detection module 342 may detect when a user has drawn s
second portion 114 of contimuous gesture 110 on display 362, For example, content
detection module 342 may detect when a user has drawn a circle {or oval or other similar

shape), or lasso, at least partially surrounding one or more images represcnting content

i1
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120 presented via display 302, In one example, content detection module 342 may detect
that a sccond portion 114 of continuous gesture 110 has been drawn on display 302 when
operation detection module 340 has already recognized that a first portion 1172 of
continuous gesture 110 has been drawn on display 302, Furthermore, content detection
modole 342 may detect that a second portion 114 of continuous gesture 110 has been
drawn on display 302 when the first portion 112 has been drawn without the user
releasing contact with the display 302 between the first 112 and second gestures 114, In
other examples, a user may first draw second portion 114 and then draw first portion 112,
According to these examples, operation detection module 340 may detect first portion 112
when sccond portion 114 has been drawn without the user releasing contact with display
302, For example, partial completion of 4 lasso gesture portion provides a simple
methodology to distinguish the second gestore portion from the first gesture portion. If
the sccond gestare portion is a lasso, then the lasso (partial, complete, or repeated) may
form an approximation of an oval, such that gesture portions outside the oval are treated
as part of the first gesture portion (that may be a character). Simtlarly, known end strokes
or gesture portions outside of recognized characters can be treated as another gesture
portion. As noted previously, a gesture portion can be recognized by character similarity,
stroke recognition, or other gesture recognition methods.,

18847] As shown tn FIG. 3, based on operation of gesture processing modele 336, one or
more functions indicated by the first portion 112 of the continuous gesture 110 may be
executed based on content 120 indicated by second portion 114 of continuous gesture
110. As shown in FIG. 3, gestare processing module 336 is coopled to one or more of a
network action engine 356 and a local device action engine 358, Network action engine
356 may be operable to execute one or more functions associated with a network
connection to access mformation. For example, network action engine 356 may supply
content 120 detected by content detection module 342 to one or more goiform resource
locators (URLs) or APIs that host scarch engines for particular countent.

8848] In onc cxample, where a “g” character represents a Google search, network action
engine 356 may cause execution of a search via the search engine available at
www.google.com. In other examples, other characters drawn as a first portion 112 of
continuous gesture 110 may cause exgcution of different search engines at different
URLs. For example, a “b” character may cause execution of a scarch by Microsoft’s
Bing. A “w” gesture portion may cause execution of a search via www.wikipedia.org. An

(13

¥’ gesture portion may cause execution of a search for available restaurants via one or
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more known scarch engines catered to restaurant focation. An “mr” gesture portion may
cause exccution of a map search {e.g., www.google.comv/maps). An “a” gesture portion

)

may cause execution of a search via www.ask.com. Similarly, & “y” gesture portion may
cause execution of a search via www.yahoo.com.

18848] The examples provided sbove of functionality that may be exccuted by network
action engine 356 based on a first portion 112 of a continuous gesture 110 arc intended to
be non-limiting. Any character, whether a Latin language-based character or a character
from some other language, may represent any functionality to be performed via device
102 according to the techniques described herein. In some cxamples, specific characters
for first portion 112 may be predetermived for a user. In other examples, a user may be
provided with an ability to select what characters represent what fimetionality, and as
such gesture processing module 336 may correspondingly detect the particular
fonctionality associated with a user-programmed character as the first portion 112 of
condinuous gesture 110,

[8858] Local device action engine 358 may initiate functionality local to device 301, For
example, local device action engine 358 may, based on detection of contimuous gestare
110, causc a scarch or execution of an application via device 301, e.g., to be executed via
processor 229 illustrated 1o FIG 2. FIG. 3 illustrates some exaroples of local searches that
may be performed based on detection of continuous gestare 110, For example, detection
of a continuous gestore 110 that inclodes a “c¢” character for first portion 112 may cause a
scarch of a user’s comtacts. A “p” character for first portion 112 may cause a search of the
user’s contacts with only a phone number retorned if a match is found. A “d” first portion
112 may cause a search of documents stored in memory on device 301, An “a” first
portion 112 may cause a scarch of applications on a user’s device 301,

[8851] In an alternative example, a “p” first portion 112 may cause a search of photos on
device 301, In other examples not depicted, a first portion 112 of a continuouns gesture
may be tied to one or more applications that may be exccuted via device 301 {(c.g., by
processor 229 or by another device coupled to deviee 301 via a network). For example, if
deviee 301 is configured to execute an application that causes a map to be displayed on
display 302, an “m” first portion 112 of a contimious gestare 110 may cause local device
action engine 358 to display & map based on content sclected via second portion 114,
[8652] FIGS. 4A-4F are a conceptual diagrams that iHustrates various examples of
continuous gestures 418A-410F (collectively “continnous gestures 4117} that may be

ctected according to the techniques of this disclosure. For example, continuous gesture
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410A of FIG 4A is similar to continuous gesture 110 as ilustrated in FIG 1. Continuous

L)

gesture 410A shows a first gesture portion 4124 that is a “g” character. A sccond portion
414 A5 drawn surrounding content 120, and also surrounding the furst portion 1124,
Contimuous gesture 4108 of FIG 4B includes a second portion 4148 that, instead of
surrounding first portion 4128, surrounds content 120 at a different position on a display
than first portion 4128, As shown in FIG. 4C, continuous gesture 410C shows a first
portion 412C that is an “s” character. Continuous gesture 410C may indicate a scarch in
general. In some examples, when a user releases contact with a display when drawing
continuous gesture 410C, detection of gesture 410C may cause options to be provided 1o
the user to select a destination (e.g., a URL) for a scarch operation to be performed based
on content indicated by second portion 414C.

[8053] For example, a user may be presented with options to search local to device, to
search via a particular search engine (¢.g., Google, Yahoo, Bing scarch), or to search for
specific information (e.g., contacts, phoue number, restaurants). As shown in FIG 40,
continuous gesture 410D illustrates an alternative gesture that includes a first portion
412D that is an “s” character. In this example, second portion 414 does not surround first
portion 412D, Also, contimous gesture 410D shows second portion 414D extending to
the left of first portion 412D, As such, continuouns gesture 410D illustrates that second
portion 414 of a continuous gestore 410 need not be arranged in any particular position
with respect to first portion 412, Instead, second portion 414 may be drawn anywhere on
a display with respect to a position of first portion 412, As shown in FIGS. 4E and 4F,
continuous gestures 410E and 410F each illustrate a continuouns gesture 410 that inclodes
g first portion that is a “w”" character. The “w” character may indicate, in onc example,
that a search is to be performed based on content 120 via the URL at www.wikipedia.org.
[8854] FIG S is a conceptual diagram that illastrates one example of continuous gestures
5104, S10B that may be utilized to initiate functionality based on text content SZ0A,
photo content S20B (e.g., photographic depiction, video, or other like content), or both
text and photo content presented via a display 102 of a touch-sensttive device 101, As
shown in FIG. 5, a second portion 514 of a contimuous gestare S10 may encircle, or lasso,
multiple types of content. The resulting content may be highlighted or visually shown as
selected by the lasso. For example, gesture 510A is shown with second portion 514A
encircling textual content, such as text displayed on a web page {e.g., a news article). In
other examples, a continuous gesture 5108 may mclode a second portion S14B that

encircles a photo, a video, or a portion of a photo or video to select content for
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functionality indicated by first portion 512B. In some examples, encircling 8 photo S14B
may cause an auionwatic determination of what content is indicated by photo content 520,
In some examples, photo content 520 may inclide metadata, or ancitlary data associated
with a photo or video that identifics the content of the photo or video. For example, it a
photo captores an image of a golden retriever, the photo may include metadata that
indicates that the photo is an image of a golden retriever. As such, gesture processing
module 336 may initiate functionality indicated by first portion 5128 of continuocus
gesture 510B based on the phrase “golden retriever.”

{8855] In other cxamples, gesture processing module 336 may determine content
mdicated by second portion 5128 of continuous gesture 5108 based on automated
determination of photo or video content. For example, gesture processing module 336
may be configired to compare an image (e.g., an entire photo, portion of a photo, entire
video, portion of a video}, by comparing the image {0 ong or more other images for which
condent is known. For exanple, where a photo includes an image of a golden retriover,
that photo may be compared to other images to determine that the image is of a golden
retriever. Accordingly, functionality indicated by first portion 512B of gesture 5108 may
be executed (such as at a image search server as noted below) based on the antomatically
determined content associated with an image (photo, video) indicated by second portion
5148 instead of, or along with, text. As noted below, surrounding displayed content can
also be used to further give context to results.

18056] In still other examples, facial or photo/image recognition may be used to
determine content 522, For example, gesture processing moditle 336 may analyze a
particular image from a photo or video to determine defining characteristics of a subjoct’s
face. Those defining characteristics may be compared 1o one or more predefined
representations of characteristics (e.g., shape of facial features, distance between facial
features) that may identify the subject of the photo. For example, where a photo is of a
person, gesture processing module 336 may defermine defining characteristics of the
image of the person, and search one or more databases 1o determine the identity of the
subject of the photo. Personal privacy protection features can be implemented n such
facial and person recognition systems, such that a gesture can be provided for, for
example, by selecting oneself in a particular image to be identified or to eliminate an
existing self-identification.

18887] In other examples, gesture processing module 336 may perform a search for

images to determine content associated with an image indicated by second portion 5128
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of gesture S10B. For example, gestare processing module may a search for other photos
¢.g., available over the Internet, from social networking services {¢.g., Facebook,
Myspace, Orkhut), photo management tools (e.g., Flickr, Picasa) or other locations.
Gesture processing module 336 may perform direct comparisons between searched
photos and an image indicated by gesture S10B. In another example, gestare processing
module 336 may extract defining characteristics from searched photos, and compare those
defining characteristics to an indicated trmage to determing the subject of the tmage
mdicated by second gesture 514B.

{8858] FIG 6 1s a conceptual diagram that illustrates another cxample detection of a
continuous gesture 610 consistent with the techoiques of this disclosure. As shownin
FIG. 6, a user has, via a device display {e.g., display 102 in FIG. 1), drawn a first portion
612 as a character “g.” As discussed above, the “g” character may, in one example,
indicate that the user secks to initiate a search via the scarch engine available at the URL
www.google.com or via related scarch APEL A user has further drawn a second gesture
portion 614 that includes a {irst content lasso 614A. The first content lasso indicates a
first content 620A 10 be searched via the search engine,

18659] As also shown in FIG 6, the user has drawn second and third content lassos 6148
and 614C surrounding sccond content 6208 and 620C, respectively. Accordingly, gesture
processing module 336 may detect the multiple content lassos 614A-614C ogver the same
content {to clarify the content o be scarched) or over multiple pieces of content, and
initiate a search based on a combination of one or more of contents 620A-602C. For

(34

example, if a user has a news article open that displays the words “restaurant” and “Thai
food” and a map of New York City, a user may, via continoous gosture 610, cause a
search to he performed on the phrase “That food restaurant New York City.”

[8868] The example illustrated in FIG. 6 may be advantageous in certain situations,
beeause continuous gesture 610 enables a user a heightened level of flexibility to initiate
fonctionality based on user-selecied content. According to known touch-sensitive
devices, a user would need to go through several copy-and-paste operations, of type 1o the
terms of a particular search, to exccute similar fimetionality. Both of these options may
be cumbersome, time consuming, difficult, and/or frastrating for a user. By providing a
touch-sensitive device configured to detect a continuous gesture 610 as described herein,
a user’s ability to casily and quickly inttiate more complex tasks (e.g., a search operation}

may be improved.
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[8861] FIG 7 is a conceptual diagram that illostrates detection of a continuous gesture
710 counsistent with the techniques of this disclosure. FIG. 7 illustrates that a continuous
gesture 710 has been drawn on a touch-sensitive device. As discussed above, the
continuous gesture includes a fivst portion 712 that 1dentifies functionality to be
performed, and a second portion 714 that indicates content that the functionality to be
erformed is based on. As also shown in FIG 7, a touch-sensitive device {e.g., device
101 i FIG, 1) may, 1o response to detection of corapletion of gesture 710 {e.g., a user has
drawn second portion and released a2 finger or stylos from a touch-sensitive surface, or a
user has held a finger or stylus in place on the display such as to nitiate options), provide
a user with an option kst 71¥ that includes options for execution of the functionality
mdicated by first gesture portion 712.
18062] For example, where a user has selected content 720 (or multiple content with
several lassos as shown in FIG. 6) and indicated a scarch with a continucus gestare 7140,
device 101 may present, via display 102, various options for performing the search.
Device 101 may, based on user selection of content, antomatically determine options that
a user may likely want to search based on the indicated content. For example, if a user
selects the text “pizza,” or a photo of a pizza, device 101 may determine restauranis near
the user {where device 101 inchides global positioning system (GPS) functionality, a
aser’s current position may indicate where the oser is located), and present web pages or
phone numbers associated with those restaurants for selection.
18863] Dovice 101 may instead or in addition provide a user with an option 0 open a
Wikipedia article describing the history of the term “pizza,” or a dictionary entry
describing the meaning of the term “pizza.” Other options are also conteruplated and
consistent with this disclosure. In still other examples, based on user selection of content
via a continuous gesture, device 101 may present to a user other phrases or phrase
combinations that the user may wish to search for. For example, where a user has
selected the term pizza, a user may be provided one or more sclectable butions to initiate

LAY

a scarch for the torms “pizza restaurant,” “pizza coupons,” and/or “pizza ingredicnts.”
{8064] The examples described above are directed to the presentation of options to a user
based on content and/or functionality indicated by a continuous gestupe 710, In other
examples, options may be presented to a user based on more than just the
content/fonctionality indicated by gesture 710, For example, device 101 may be
configured to provide options to a user also based on a context in which particular content

is displayed. For example, if a user circles the word “pizza” in an article about Italy,
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options presented o the user in response to the gesture may be more directed towards
ltaly. In other examples, device 101 may provide options to a user based on words,
images {photo, video) that are viewable along with user selected content, such as other
words/photos/videos displayed with the selected content.

18868] By combining a continuouns gestore 710 with the presentation of options to a user
as described with respect to FIG. 7, such as based on a user hold at the end ofthe
condinuous gesture {as noted above), & user expericuce via a touchscreen device may be
mmproved. Because user selection of a button presented via a display is a relatively
unambiguous gestore castly detectable via a touch-sensitive device, a user may maintain
customizability associated with classical keyboard and mouse/trackpad mechanisros for
user input {e.g., by modifying a word or phrase copied and pasted into a search browser
window via a keyboard), by simple continuous toach gesture 71

8666] FiG BA is a conceptual diagram that itiustrates one example of detection of a
condinuous gestare consistent with the techniques of this disclosure. FIG. 7 shows one
example of continuous gesture detection where a user is provided with options fora
search based on content selected by a user. FIG 8A depicts detection of a continuous
gestare that is relatively ambiguous, and presenting, via display 102 of device 101,
options for a user to clarify the detected ambiguous gestare.  As described herein, an
ambiguouns gesture refers to a gesture for which device 101 may be unable to definitively
determine what content {or functionality} a user intended to sclect via a continuous
gesture.

180667} For example, as shown by gesture 810A in FIG RA, a user has drawn a second
portion 814A only surrounding a portion of content 820A. As such, detection of gesture
R10A may be somewhat ambiguous, because device 101 may be unable to determine
whether the user desired to initiate a search (as may be indicated by first portion 812A)
based on only a portion of & word, phrase, photo, or video presented by content 8204, or
whether the user intended to initiate 3 scarch based on the entire word, phrase, photo, or
video of content B20A.

[B068] In one example, as depicted in FIG. RA, in response to detection of ambiguous
gesture 810A, device 101 may present to a user various options {¢.g., an option list 818A
as shown in FIG 8A) to resolve the ambiguity, For example, device 101 may present to a
aser various combinations of words, phrases, photos, or video for which the user may
have desired to search. For example, if the content 820A was text stating the word

“Information,” and the user circled only the letters “Infor” of the word information,
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device 101 may present to the user options to select one of “Info,” “Inform,” or
“Information.”

18869] In other cxamples, device 101 may provide an option list based instead or n
addition on a context m which content 820A is presented. For example, as shown i FIG
& content 3208 1s presented in conjunction with content 820A. Content 820B may be a
word or phrase arranged close to content 820A. In some cxamples, device 101 may
utilize content 8208 to determine what options to provide 1o & user in response to
detected ambiguity. In other examples, device 101 may use other forms of contextual
content, e.g., a title of a newspaper article, nearby content or other document that content
R20A is presented in or with, to determine options to present 1o the user to resolve any
ambiguity n detection of continuous gesture 810A.

18878] FIG 8B also depicts that a user has drawn a first portion 812B of a continuous
gesture 8108, and a sccond portion 8148 that encircles, or lassos, portions of a plurality
of content 820D, 820E, 820F. Gesture processing medule 336 (as depicted in FIG 3) may
recognize that a user has provided a second gesture portion 8148 that device 101 1s
vnable to definitively determine what content {or functionality) a user intended to sclect
via the continuous gesture,

{88711 As such, in response to detecting that a user has completed continuous gesture
R10B (c.g., by detecting that a user has severed contact with a touch-sensitive sarface of
device 101, or that the uscr has “held” contact for a predetermined amount of time),
provide to the user option list 8188 that includes various selectabic options for the user to
clarify identified ambiguity. As shown in FIG 8B, in response to detection that the user
has lassoed portions of contents 820A-820C, option list 8188 provides a user with
various corobination of 820C-820F for which functionality associated with the first
portion 812B of gesture 8101 is based.

[8072] For example, as shown in FIG. 8B, a user is provided with selectable buttons to
choose content 8200, 820D, or 820F individually, combinations of two of the three
condenis 820C-820K, or all three cordents 820C-820F in combination. A user may also be
presented an option 1o redraw the second portion 8148 of continuous gesture R10B. In
one example, such an option may be provided with a “redraw” button presented via
option list 8188, In other examples, 8 “redraw”™ option may be presented to a user via
maodification of a representation of a drawn/detected gesture R108B, such as causing the
drawn gesture or the selected content to change in visual intensity or to flash, therehy

indicating that recognizable content or functionality has not been identified by gesture
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processing engine 336, and enabling a user to redraw the gesture 8108 or one of the first
and second portions 8128, 8148 of gesture 8108,
18873] In still other cxamples, as also shown in FIG. §, option Hst 8188 may further
provide a user with options for particular functionality as described above with respect to
FIG 7. In other examples, a user may first be provided an ability to resolve ambiguity in
ctection of & continuous gesture 8108, and then a user may be provided with an option
st 714 as shown i FIG 7 to select options associated with fimctionality indicated by
continuous gestare 8108,
18074] As discussed above, this disclosure is directed to improvements in user interaction
with a touch-sensitive device. As described above, the techniques of this disclosure may
provide a user with an ability to initiate more complex tasks via interaction with a touch-
sensitive device in a contingous gesture. Beeause continuous gestures are utilized to
convey uscr intent for a particular task, any ambiguity in detection {as described with
respect to FIG. 8) of user intent may be resolved once for the continnous gesture. As
such, a user experience in operating a touch-sensitive device may be tmproved, because
the mput of commands to the device and detection of those commands s simplified.
18675] FIG. 9 s a tlow chart diagram illustrating one exampic of a method of detecting a
continuous gesture via a touch-sensitive device consistent with the techniques of this
disclosure. In some examples, the method of FIG 9 may be implemented or performed
by a touch-sensitive device, such as any of the touch-sensitive devices described herein,
As shown in FIG 9, the method includes detecting user condact with 2 touch-sensitive
device 101 (9G1). The method further inchudes detecting a first gestore portion 112 whle
the user contact is maintained with the touch-sensitive device 101 (902). The first gesture
portion 112 indicates functionality to be performed. The method further includes
detecting one or more second gesture portions 114 while the user contact is maintained
with the touch-sensitive device (903). The second gesture portion 114 indicates content
io be used as a basis for the functionality of the first gesture portion 112. The method
further inchudes detecting completion of the second gesture portion 114 (904).
[8877] In onc example, detecting completion of the second gesture portion 114 includes
detecting a release of the user contact with the touch-sensitive device 101, In another
example, detecting completion of the sccond gesture portion 114 includes detecting a hold
at an end of the sccond gesture portion, wherein the hold maintains the user contact at
substantially a fixed location on the touch-sensitive device 101 for a predetermined time.

In one example, the method forther includes providing selectable options for the
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functionality indicated by the fivst gestore portion 112 or the content indicated by the
second gesture portion 114 responsive to detecting completion of the second gesture
portion 114, Inanother example, the method further includes identifying ambiguity in
one or more of the first gesture portion 112 and the second gesture portion 114, and
providing a user with an option to clanify the identified ambiguity. In one example,
providing the user with an option to clarify the identified ambiguity includes providing
the user with sclectable options fo clarify the identified ambiguity. In another example,
providing the user with option to clarify the identified ambiguity includes providing the
user with an option to redraw one or more of the first gesture portion 112 and the second
gesture portion 114,

[8678] The method further inchides mitiating the functionality indicated by the first
gesture portion 112 based on the content indicated by the second gesture portion 114
{904). In one non-Himiting example, detecting the first gesture portion 112 may indicaie
functionality in the form of a search. In one such exarople, detecting the first gesture
portion 112 may mclude detecting a character (e.g., a letter). According to this exanple,
the second gesture portion 114 may indicate content (o be the subject of the search. In
some cxamples, the sccond gesture portion 114 1s a lasso-shaped selection of content
displayed via a display 102 of the touch-sensitive device 101, In some examples, the
second gesture portion may inclode multiple lasso-shaped selections of multiple content
displayed via a display 102 of the touch-sensitive device 161, In one example, the second
gesture portion 114 may sclect one or more of text or phrase 520A and/or photo/video
520B content to be searched. In one example, where the second gesture portion selects
photo/video content 5208, the touch-sensitive device 101 may automatically determine
content associated with a photo/video for which the functionality indicated by the first
gestare portion 112 is based.

18879] The techniques described in this disclosure may be implemented, at least in part,
in hardware, software, firmware, or any combination thereof. For example, various
aspects of the described techniques may be miplemented within one or more processors,
meluding one or more microprocessors, digital signal processors (D3Ps), application
specific integrated circuits (ASICs), ficld programmable gate arrays (FPGAs), or any
other equivalent integrated or discrete logic circuiiry, as well as any combinations of such
components. The term “processor” or “processing circuitry” may generally refer to any

of the foregoing logic cireuiiry, alone or in combination with other logic circuitry, or any
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other equivalent circuitry. A control umit inchuding hardware may alse perform one or
more of the technigues of this disclosure.

18080) Such hardware, software, and firmware may be implomented within the same
device or within separaie devices to support the various techniques described in this
disclosure. In addition, any of the described units, modules or components may be
implemented together or separately as discrete but interoperable logic devices. Depiction
of different features as modules or units is intended to bighlight different functional
aspects and does not necessarily imply that such modules or units must be realized by
separate hardware, firmware, or software components. Rather, functionality associated
with one or more modules or units may be performed by separate hardware, firmware, or
software components, or integrated within common or separate hardware, firmware, or
software components.

{8081} The technigues described in this disclosure may also be embodied or encoded in
a computer-readable medinm, such as a computer-readable storage medium, containing
mstructions. Instructions embedded or encoded n a computer-readable medium,
mclading a computer-readable storage medium, may cause one or more programmable
processors, or other processors, to implement one or more of the techoiques described
herein, such as when instructions included or encoded in the computer-readable mediom
are exceuted by the one or more processors. Compuder readable storage media may
inciude random access memory (RAM), read only memory (ROM), programmable read
only memory (FROM), crasabic programmable read only memory (EPROM),
electronically erasable programmable read only memory (EEPROM), flash memory, a
hard disk, a compact disc ROM (CD-ROM), a floppy disk, a cassctie, magnetic media,
optical media, or other computer readable media. Tn some examples, an article of
manufacture may comprise one or more computer-readable storage media.

{8882] Various embodiments of this disclosure have bean described. These and other

cmbodiments are within the scope of the following claims.
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CLAIMS:

1. A method, comprising:

detecting user contact with a touch-sensitive device using at least one sensor of
the touch-sensitive device;

detecting, vsing the at least one sensor, a first gesture portion while the user
contact is maintained with the touch-sensitive dovice, wherein the first gesture portion
ndicates functionality to be performed;

detecting, using the at least one sensor, a second gesture portion while the user
contact is maintained with the toach-sensitive device, wherein the sccond gesture portion
indicates content to be used in connection with the functionality indicated by the first
gestare portion;

detecting, vsing the at least one sensor, completion of the second gesture portion;
and

initiating the functionality indicated by the first gesture portion in conuection with

the content indicated by the second gesture portion.

2. The method of claim 1, wherein detecting compietion of the second gesture

portion includes detecting a release of the user contact with the touch-sensitive device.

3. The method of claim 1, wherein detecting completion of the second gesture
portion includes detecting a hold at an end of the second gesture portion, wherein the hold
matntains the user contact at substantially a fixed location on the touch-sensitive device

for a predetermined time.

4. The method of claim 1, wherein the first gesture portion indicates that the
functionality to be performed is a search.
3. The method of claim I, wherein the second gesture portion indicates content to be

searched,

[\
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6. The method of claim 1, wherein detecting the second gesture portion inclades
detecting a lasso-shaped selection of content displayed via a display of the touch-sensitive
device.

7. The method of claim 6, wherein detecting the lasso-shaped selection of content
displayed via the display of the touch-sensitive device includes detecting the lasso-shaped

selection of text or a phrase presented via the display of the touch-sensitive device.

3. The method of claim 6, wherein detecting the lasso-shaped selection of contont
displayed via the display of the touch-sensitive device includes detecting the lasso-shaped
selection of at least a portion of at least one photo or video presented via the display of

the touch-sensitive device.

9, The method of claim 8, further comprising:

automatically determining content associated with the at least one image.

10, The method of claim 1, whercin detecting the first gesture portion includes

detecting a character.

1L The method of claim 10, wherein detecting a character inclades detecting a letier.

12 The method of claim 1, further comprising:

detecting completion of the second gesture portion; and

providing selectable options for the functionality indicated by the first gesture
portion or the content indicated by the second gesture portion responsive 1o detecting

completion of the second gesture portion.

13 The method of claim 1, further comprising:

detecting completion of the second gesture portion;

identifying ambiguity in one or more of the first gesture portion and the second
gesture portion; and

providing a user with an option to clarify the identified ambiguity.
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14. The method of claim 13, wherein providing the user with the option to clarify the
identificd ambiguity includes providing the user with selectable options to clarify the

identificd ambiguity.

15. The method of claim 13, wherein providing the user with the option to clarify the
identified ambiguity includes providing the user with an option to redraw one or more of

the first gesture portion and the second gesture portion,

16,  The method of claim 1, wherein detecting the second gesture portion includes
detecting multiple lasso-shaped selections of content displayed via a display of the touch-

sensitive device.

17. A touch-sensitive device, comprising:

a display configured 1o present at least one image to a user;

a touch-sensitive surface;

at least one sense element disposed at or near the touch-sensitive surface and
configured to detect user contact with the touch-sensitive surface;

means for determining a first gesture portion while the at least one sense clement
detects the user contact with the touch-sensitive surface, wherein the first gesture portion
indicates functionality that is to be nitiated;

means for determining a second gesture portion while the at least one sense
clement detects the user contact with the touch-sensitive surface, wherein the second
gesture portion indicates content to be used in connection with the functionslity indicated
by the first gesture; and

means for initiating the fimetionality indicated by the first gesture portion in

connection with the content indicated by the second gesture portion.

18. The touch-sensitive device of claim 17, wherein the means for determining the
first gesture portion comprises means for determining a character drawn on the touch-

sensitive surface.

18, The touch-sensitive device of claim 17, wherein means for deternuining the second
gesture portion comprise means for determining a lasso-shaped selection of content

displayed via the display of the touch-sensitive device.

N2
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20, An arnticle of manufacture comprising a computer-readable storage modium that
mehudes mstructions that, when executed, cause a computing device to:

detect user contact with a touch-sensitive device using at least one sensor of the
touch-sensitive device;

detect, using the at lcast one sensor, g first gesture portion while the user contact is
maintained with the touch-sensitive device, wherein the first gesture portion indicates
functionality to be performed;

detect, using the at least one sensor, a second gesture portion while the user
contact is maintained with the touch-sensitive device, wherein the second gesture portion
ndicates content 1o be used In connection with the functionality of the first gesture;

detect, using the at least one sensor, completion of the second gesture portion; and

mitiate the functionality indicated by the first gesture portion in connection with

the content indicated by the second gesture portion.

21 The article of manufacture comprising a computer-readable storage medim of
claim 20, wherein nstructions, when executed, further cause the computing device fo!
determine the first gesture portion includes a character drawn on the touch-sensitive

surface.

22. The article of manufacture comprising a computer-readable storage medium of
claim 20, wherein instroctions, when execoted, further cause the computing device to:
determine the second gesture portion inciudes a lasso-shaped selection of content

displayed via the display of the touch-sensitive device.
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DETECT USER CONTACT WITH A TOUCH-SENSITIVE DEVICE

DETECT A FIRST GESTURE PORTION WHILE THE USER CONTACT IS 902
MAINTAINED WITH THE TOUCH-SENSITIVE DEVICE, WHEREIN THE

FIRST GESTURE PORTION INDICATES FUNCTIONALITY TO BE
PERFORMED

'

DETECT A SECOND GESTURE PORTION WHILE THE USER CONTACT IS 903
MAINTAINED WITH THE TOUCH-SENSITIVE DEVICE, WHEREIN THE
SECOND GESTURE PORTION INDICATES CONTENT TO BE USED AS A
BASIS FOR THE FUNCTIONALITY OF THE FIRST GESTURE PORTION

:

DETECT COMPLETION OF THE SECOND GESTURE PORTION

INITIATE FUNCTIONALITY INDICATED BY THE FIRST GESTURE PORTION

BASED ON THE CONTENT INDICATED BY THE SECOND GESTURE
PORTION

— 904

L~ 904

FIG.9



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings

