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(57) Abstract: Systems, methods, and devices for extracting and dis-
tributing text of mixed types from displayed graphical data from a
display of an electronic device are disclosed. The text types can in-
clude rendered text and text represented in rendered images. Dis-
played graphical data can be captured from data being displayed by
an application on a display device. Text data can be extracted from
the captured graphical data as text data at the rendering tree level, or
by an optical character recognition process. In response to the extrac-
ted text data, a text selection tool with visual representations of se-
lectable text can be applied to the displayed text data. Selectable text
is differentiated by being displayed with more clarity than or in stark
contrast to non-text data that is rendered as being degraded or
blurred. Using the text selection tool, a user can select a subset of the
text.
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TEXT DISPLAY AND SELECTION SYSTEM

BACKGROUND

jo001]  Electromie devices typically rum an operating svstem for controlling the hase
fevel Amctionality of the cloctronir device., To add addittonal or specialized
functionality to the clecironic device, the operating systom can execote one or more
registored or wnregistered applications. Registered applications tvpically comply with
some predetermined application progranuming interface (AP 1o enswre efficient and
casy intoroperability with the operating system. Data, such as toxt data, can be sen
back and forth between the registered applications and the operating systemy;, however,
the electronic device has no mechamsm for sharing text data between the operating
systoine and other wwegistersd applications, Unregistered applications often inchude
integrated graplucs cngmes and output data fo the display without using the clectronic
device's graphics engine. In some instances of unregistered applications, fext is
rendered as an image and vaderlying text data for rendering toxt is lost for sharmy

with the operating svstem and other applications.

j0002] To cnable sharimg of text data between wvarious applications, some
copventional  systems have Implemented  basic variations  of  “copyv-and-paste™
functionality. In such solutions, a user selects text or an wnage displayed on the
sraphical user interface of the electronic device, mithates & copy or cut command,
opens another application, selects a field, and initiates a paste conmwnand. Whatever
toxt or image that was copied will bo inserted in the ficld selected by the aser.
However, only miormation displaved by an active instance of the operating system or
standalone apphication as rendered wext can be selected and copied into active memory
as text data. Any text that is rendered as an image with no underlving renderable toxt
data i1s unavatable for copying and pasting between applications. In such scenarios, a

user may need to onter the text manually into another application.

{0003}  Accordingly, traditional cot-and-paste operations have varnious drawbacks
and deficiencies with respect to sharing mixed type text data, .o, rendered text and

rendered images with embedded text, among multiple applications and the operating
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systom, One speetfic issue with cut-and-paste opeorations tnvolves the limited nature
with which the text can be pasted into multiple applications simultancously. To enter
the copied text mto multiple applications at the same time, a user would need to
faunch cach application and perform the pasting function into cach of the desired text
fields individually. Such manual processes are laborions and tme-consuming.
Additionally, traditional cut-and-paste operations are limited to the sclection of
rendered toxt and cammot select text presented on a graphical user mterface that s

rendered as an image, Lo, a pieture depreting words,

BRIEF BESCRIPTION OF THE BRAWINGS

{0004]  FIG. 1 is a simplified schematic of an electronic device with text extraction.

(005 FIG. 2 is a simphificd schomatic of netwark enabled electronic device with

test extraction.

[0006]  FIG. 3 dlustrates the data flow m a system with graphics rendering level ext

extraction,

{6007]  FiG. 4 iHlustrates the data flow m a system with OCR integrated into the

operating system of an electromic device for text extraction.

j0008]  FIG. § illustrates the data flow i a systom with application based OCR for

text exiraction.

[0089]  FIG. 613 a Howehart of a methed for 3 text selection tool and fext extraction.
010 FIG. 7 Hosuates a graphical uwser imtorface displaving text based and
graphies-based text mformation.

f0811] FIG. 8 iflustrates a graphical oser imterface displaying text based and
araphics-hased toxt information with identified wxt.

[3812] FIG. 9 ilustrates a graphical user imterface displaving text based and
araphics-based text mformation with a text selection tool.

[0013]  FIG. 10 tHostrates a graphical user interface displaying selected text applicd

to nusdtiple applications,

|



WO 2014/159998 PCT/US2014/025597

j0014]  FIG. 11 illustrates a computing device that can be used to implement vartous

embodiments of the present disclosure.

{0015]  FIG, 124 dlustrates one view of a graphical user interfiace that indicates

sclectable text by occluding non-selectable portions of the onginal grapbical user
mierface.

[0016]  FIG. 128 illustrates one view of a gropbical user tnterface that indicates
seloctable text by occluding non-sclectable portions of the onginal graphical user

wterface.

0171 FIG. 120 Hostrates ong view of a graphival wser mterface that indicates
selectable toxt by cecloding non-selectable portions of the original graphical aser
iterface.
{018} FIG. 120 lustrates one view of & graphical wser imterface that indicates
selectable text by occluding non~selectable portions of the original praphical user
interface.

j0019]  FiG. 13 is a flowchart of a method for a text selection tool.

DETAILED DESCRIPTION

{00287 In the following descrption, for purposes of explanation, numerous
examples and specific details are sof forth i order to provide a thorough
understanding of partoular embodiments. Particular embodiments as defined by the
claims may include some or all of the features in these examples alone or in
combination with other features deseribed below, snd may further include

modifications and equivalonts of the featares and concepts described herein,

{0021} Described heremn are techmigues for capture and imfegration of text data
associated with the dynamic state of applications on variows types of wlecnonic
devices. One example method mohudes capturing graphical data from application data
being output by a first appheation that is actively displaying 3 portion of the
application data on a display device associated with the electronic device. Such

methods figther mchade extracting toxt data from the graphical dats using a foxt

Lad
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extraction process, amd 1 response thereto, displaving a text selection tool on the
display device, i which a portion of the graphical data that s determined not to
mclude selectable subsets is can be bhared. The text selection tood can include an
alicred ot superimposed user mterface that differentiates sclectable toxt data from
non~selectable text data by bluming, degrading, or otherwise occluding the non-
selectable text data. The method can alse include receiving a user input designating a
subset of the text data through the foxt selection tool and oxecoting another
applicationn. The subset of the text data can be available for use by the other
application in response 1o receiving the user mput designating the subset of the text

data.

[8022]  Related cmbodiments provide for the determination of toxt information from
graphics output to a display device, as well as dotermination of text intereepied from a
rendering level from applications that ase a goncral puwrpose graphics oagine in the
electronic device. Such text information can then be shared among the operating

system and vanous other applications and services.

{0023]  Vanous other crsbodiments of the present discloswre inchude methods that
include extracting the text data by segmenting the application data into multiple
zones, associating cach of the zones with a zone type designators, and deterniining the
text data from the plurabity of zones based on the zone type designators, In such
embodiments, zone type designators can include a text field designator and an image
field designator. Determining text data from the zones can inclode executing a text
mterception routing as the text extraction progess on g zone associated with the texd
ficld designator at a rendering level of the electronic device. The fext selection tool
comprises a first graphical user interface saperimposed over a second graphical aser
interface associated with the first application. In such embodiments, the first graphical
user interface blurs or cecludes a portion of the graphical data determined not to

inchide text data.

{0024} Other embodmments of the present disclosare mchide a non-transitory
computer-readable storage medmm containing  instructions, that when executed,

contirol an clectronic device to be configured to capture graphical data from
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application data heing output by a first application that is actively displaying at least a
portion of the application data on a display associated with the clectronie device, and
to extract text data from the graphical data using a text exiraction process. Such
cmbodimends can also inchude instructions to display a foxt selection ool in response
to extracting the text data, and receive a user input designating at least a subset of the
text data through the foxt selection tool A portion of the graphical data that s
doternuned not to mmchude selectable subsets 1s can be blugred. Sach instructions can
also include stractions & execute one or miwe sceond apphications, where the subset
of the text data can be available for use by the applications iy response to veceiving
the user input designating the subset of the text data. The text selection tool comprises
a first graphical wser inferface superimposed over a second graphical user interface
associated with the first application. In such embodiments, the first graphical user
mterface blurs or occludes a portion of the graphical data determined not to mclude

text data.

{0025 Yot other cmbodiments melode an apparatus having ong of more computer
processors, a display device couplad tir the one or more computer processors, and &
non-transitory computer-readable storage medium comprising instructions, that when
executed, control the one or more computer processors to be configured to capture
araphical data from application data being output by an apphication that s actively
displaying a portion of the application data on the display deviee and extract toxt data
from the graplucal dats using a text oxtraction process. When the text data is
exiracted, the instructions also include instructions to display a text selection ool in
response 0 extracting the text data, receive a wser input designating a subset of the
text data through the toxt sclection tool, and execute other applications, wherein the
subset of the toxt data is avarlable for use by other applications in response to the user
inpat designating the subset of the text data, The text selection ool comprises a fust
graphical user interface superimposed over a second graphical user interface
assoctated with the first application. A portion of the graphical data that is determined
not 1o mclude selectable subsets is can be blurred. In such embodinments, the first
araphical user mterface blurs or occludes a portion of the graphical data determyined

not to include fext data.

S
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ja02o]  FIG. 1 illostrates an exanple of an clectromic device 100 the can be used to
implement vartous embodiments of the present disclosure. Electronic device 10 can
melude various fypes of electronic devices, such as mobile devices including
smartphones, tablet computers, handheld computers, and laptop computers. Ong of
ordinary skill m the art will recogmize that various embodiments of the presemt
disclosure can be yuplemented 1o 3 wide vanety of clectronic devices, sach as desktop

compuiers.

{00271 As shown in FIG. 1, eleconic device 100 can mchude & display device
{Displayy 110 coupled to an operating svstem {(OS) 120 executed on a computer
processor, I vartous embodiments operating system 120 can mclude a text extractor
{Text Ext} 125, In the specific embodiment shown in FIG. 1, the display deviee 110
and multiple standalone or integrated applications 131, 133, and {35 can be coupled
1o the {oxf extractor 125, Such standalone or integrated applications 131, 133, and 135
can be provided by the manufacturer of the electronic device 100, or can be mstalled
or downloaded according to user preferences to customize the functionality of the

electromie device 100,

JR28]  As many as N, where N iy a natural muber, applications can be naming
simultaneousty, limited only by the amount of processing power and nemory of
clectronic device 100, At any given tinse, one of the N gpplications can be newming in
the foreground. In some embodiments, when an applicabon 8 numming in the
foregroond, # 1s referred to as the active application and can cause a particular
graphical user mterfsce associated with the active application to be displayved on
display device 110 along with any standard or persistent graphical user mierface

components, Le. date, time, or battery tevel, provided by the operating system 120

J0029]  As shown, text oxfractor 123 can be gn integrated subroutine or sub process
of the operating system 1260 In such embodiments, the toxt extractor 123 can access
data before andfor after it is sent between intermal components of the operating svstem
120 and any of the applications 131, 133, and 135, Accordingly, the text extractor 125
can ntercept text and graphical data before and after being sent o a graphics engine

{not shown} of the operating system 120, For example, text extractor 123 extracts text

6
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froom graphical data bong displaved in an active application. The foxt exiractor 125
then allows the text to be avatlable for use in avother one of the apphications.
Steudarly, the foxt extractor 123 can send and receive text data from cach of the N
apphications, as well as send and receive graphical data frown cach of the N
applications. Although the text extractor 125 is described as being part of operating
system 120, the text extractor 123 may operate sepavately from operating systom 124,

sach as in an application runnmng on the operating svstem 120,

003 FIG. 2 dlusirates a netwark cnabled clectronic device 100 according to
vartous embodiments of the present discloswre. Electronie device 100 1nclades sinlar
components and connoctions between the various constifuent  components, as

deseribed above m reforence to clectronic dovice 100 in FIG. 1. Accordingly,

clectronic device 100 can mclude a display device 110 coupled to an operating system
124 andior an integrated text extractor 1250 Electronic device clectronic device 100
can also include N apphications 131, 133, and 135, with connections to the operating
svstem {20 anddor the text extractor 125, The network enabled electronie device 100,
in addition to the aforementioned components can also include a network interface

140 coupled to the operating system 120 andfor the text extractor 125,

j0031] Network interface 140 can  implomenst varioss wired and  wireless
conpnumication protocoly and capabiliies, For example, network mterfhce 140 can
mclude Wi-Fi, Ethernet, Worldwide [Interoperability for Microwave  Access
{WiIMAX), 3G, 4G, 4G Long-Term Evolonon (LTE), Edge. and other wired and
wircless funettonality for commupicating with a remote server conyuter 220 through

cloudfetwork 210 over connections 141 and 143,

{0032 In such notwork enabled embodiments, the operating system 120 andior text
extractor 123 can conunumicate various tvpes of data with remote server computer
220. For example, operating system 120 cap conunanicate with server computer 220
via a neteork interface 149 to download andfor remotely execote any of M, where M

is a natyral monber, applications 221, 223, or 225, resident on server computer 2203,

j0033]  Some variations of data flows for captening text, indicating selectable text,

selecting fext, and shanng the selected toxt amongst various components of the
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clectronic device 100 will now he discussed. First, an example that includes extracting
text from the operating system level rendering free will be discussed, then variations
of similar systems will he discussed that require internal and stendalone optical

characier recognition {OCR) processes, routines, or applications, will be discassed.

JOU34]  FIG. 3 iHostrgtes the data How among operaling systom 1280, and various
standalone and integrated applications, functions, and components, such as displays
and  user interfaces, of the clectronie device 100, Speoifically, the example
configuration of FIG. 3 dhustrates an embodiment in which the text extractor 125 can

mtercept graphucal data before such data iy sent & a graphies processor 320,

[3035]  The operating system 120 can oniginaie commands for sending graphical
data to 3 user interface 340, Such conumands can include sending graphical data to the
graphics processor 3200 Text extractor 125 can intercept the graphical data at point
310, The graphucal data generated by operating system 120 can inclade data for

rendering text andfor mages, such as pictuses, photographs, aniniion, eie.

{0036]  The toxt extractor 123 can deternune the portions of the graphical data that
include text data for rondering of text. As used herein, text data refers to any
proprictary or open source encoding of letters, words, chatacters, or svmbols used by
a computer, computer processor, of graplics enging for gonerating rendered andfor
selectable text on a compuwier ougput device, such as computer display. For example,

xt data can bchude ASUI, hexadecnmal, binary, and other systems or schemes for
encoding toxt, Rendered toxt refors to any vissal representation displaved on 3
computer display or other output device that represents the actual letters, words,
characters, or symbols without reference 1o the vanations of the visual representation,

sach as size, font, or other formatting variations.

{00377 TFrom the graphical data, text extractor 125 can determine the text data and
send it w0 toxt sclector 335 In such ombodiments, the text data can inchude text
rendening formation such as size and location such that the text selector 335 can
accurately locate and determine where the text will be rendered n the display or user
interface. In response to the text data, text selector 335 can send text selection tool

data to the usor imterface 340 {o avgmont user interface generated by the operating
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system 120 by a praphics processor 320, In some embodiments, the toxt selection tool
data can include structions for changing the appearance of the rendered text
displayed m user ndorface 3440 to provide a visual indication of which text 1s
sclectable, Changing the appemrance of the rendered text displaved in the user
mterface 340 can be performed by etther the graphics processor 320 or divectly by text

selecior 335,

{0038]  Chonging the appearvance of the rendered text displayed in the user interface
340 can inchude changing the size, shape, format, highlighis, color, or other
characteristic of text displayed or rendered in the user interface 340, For exarople, text
that would normally be rendered as black on g whiie background can be rendered as
black on a transparent yellow background to mdicate that that text is sclectable. The
text solection tool data can also include instnuctions for changing the appearance of
selected text, or providing some other visaal indicaticn of selocted toxt, in response o
user input. in reference to the example i which selectable foxt is rendered as black
tent on a wansparent yellow background, when some portion of such text is selected
by a user, the appearance of the text can change sach that 1t is displaved as red ext on
a transparent yellow background. While this specific example of visual indications of
selectable and selected text can be effective, one of ordinary skill n the art will
recognize that various other tvpes of visual indications of sefectable and selected text

can be used without deviating from the spirit or scope of the present discloswre,

[0039]  Text selector 3343 can receive user input indicating user selected text through
the yser interface andfor the text selection tool. The text sclector 330 can then send the
text, or fext data representing the text, to the application selector 3335, Application
sefector 355 can, in response 1o receiving the text, the text data representing the text,
andfor a context meamng or definition associated with the text, select one or more
applications into which the text can be pasted or otherwise entered nto. Application
selector 355 can send the selection of applications and the text or the text data to the
operatmyg system 120 with mstructions for mvokmg or minating the selection of
applications and entering of the selected et Oporating system 120 can then invoke
or initiate the sclection of applications and inscrt the sclected toxt o the appropriate

text ficlds or inputs.
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j0040] FIG. 4 Hlustates the data flow among operating system 120, vartous
ntegrated functionality of the operating svstem 120, various standalone applications,
and components of the clectronic device 104, according o vet another embodiment of
the present disclosure. The example showsn in FIG. 4 include sconarios i which
applications, such as application 420, do not conmply with or utilize an application
programming interface (AP} for integrated operation with operating system {24, In
sach embodiments, the application 424 can send rendered graphics dircctly to the
operating system 120 and/or optical character recognizer 121 Such embodiments
differ from those described above 1n reference to FIG. 3 in that application 420 does
not atilize the graphics processor 320, Rather, application 420 sends rendered
graphics to graphics processor 323, Graphic processor 323 then renders the graphical
data from the operating system and combines the rendered graphics from application
420 with the rendered graphics from operating system 120, Graphics processor can
then display the combined rendered graphics on user iterface 340, Examples of
application types that can include application specific graphic engines independent of
the graphics engines of the operating system or electronic device mclude, but are not
himited to, photography, video, and drawing ol tvpe applications. Such applications
can cutput graphics that include images of toxt, but may vot necessary include data

for rendering the foxt.

jO041]  As shown, optical character recognizar 121 can he integrated with operating
systoin 1200 In such cobodiments; the optical character recogmizer 121 can divectly or
wdirectly receive the separately rendered graphics from application 420, Optical
character recognizer 121 can then perform variows types of OCR routines or processes
ot the graphics from application 420 to recognize text data from the rendered
graphics. In some embodiments, performing the OCR routine van be in response to
wser tnpat receved theough g control included in 2 window vendered on user interfuce
340, In such embodiments, the control can mmclude a button, or other operable
clement, rendered i a window on user interface 340, In other cmbodiments, the
contral can included a kevstroke or sertesicombination of keystrokes on a user input

device, sach as kevboard, coupled to the electronic device.

16
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[0042]  In some cmbodiments, the OCR routine can include a screen capture or
sereen-shot operations. In other cmbodiments, o separate application may perform
such screen capture or screen-shot oporations, and the separate apphication can send

the resulting graphic or image o the optical character recogmizer 121,

j0843] In all such cwmbadiments, the OUR operations can include reecoumzing
iroages or graphics that are andfor are net setively bemg displayed in user interface
340, For example, an mmage rendered by application 420 can be larger thap the
avatlable display space on a eser mterface 340, The OCR operation may recogmuze
portions of the tmage that off of or not displayed on the display space. In related
cmbodiments, operating system 120 andior application 420 can mclude zoom
functions that results m only portions of the rendered 1mage being displayed on user
mtorface 340 at @ given time. In such scenarios, a wser can use various {ypes of
controls to scroll or scan arouad the image sach that different portions of the image
are viewable on user mterface 340 at a time. In such scenarios, iniiation of a sereen
capture operation can be configured to capture only the portion of the image viewable
on user iiterface 340, or configured to captare the entivety of the Image based on the

graphical data used to render the mage.

[0044]  In some embodiments, 1t s advantageous that the sereen capure operation
be configured @ only capture the portion of the image viewable on user wterface 340
so that only that portion of the image 1s sent to the optical character recogmizer 121
As a result, the text data from optical chavacter recognizer 121 can inclade both size
ad location of the fext in the image or graphics from apphication 420 or 3 screen
capture operation as it is or will be displayed on uscr interface 343, The text sclector
335 can the accarately position visual indicatons of selectable andfor selected text in
the user interface 3441 hased on the portion or zoom fevel of the image displayed on
user wnderface 340,

f0845] Using the text data from the optical character vecognizer 121, toxt selector
335 can provide varioas tvpes of sclection tools. In some embodiments, the text
selection tools can melude visual indications of selectable text in the user wterface

340, Through the text selection tools, the text selector 335 can recenve an input that

1l
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selocts toxt from a user. The sclected toxt can then be sent to application sclector 355,
which selects one or more applications 1o which the selected text is available to these
apphications. Application selector 358 may select the gpplications according to

various cmtexts, definttions, snd meanings associated with the sclected fext, or
various types of apphications that might be useful to the user based on processes and
routmes bevond the scope of the present discloswre. In some embodiments,
apphication selector 355 sends the application scleetion and text to the operating
system 121 along with value pairs that can include an application identifier and the
text. Operating system 120 can then invoke or mitiate the applications associated with

the various apphication identifiers and enter or imsert the toxt where appropriate,

jpod6)  FIG. 5 alluseates a data flow in ombodiments that include an optical
character recognizer 121 that is scparate from operating svstem 120, in clectronic
device 1L In some embodiments, optical character recognizer 121 can mchude an
application that is run in the background at all times. In other embodiments, optical
chatacter recognizer 121 can include an application that is ondy nay when initiated in
response to ser input in sach embodiments, optical character recognizer 121 andior
operating systern 120 can render a confral element in user interface 344 that & user
can use fo imtate one or more OCR processes, routines, or apphications. In refated
embodiments, sach QCR processes, routines, or appheations can include a real-time
screen caphae of graphics or images from graphies processor 320 rendered based on
graphical data from operating system 120 and from application 420 dwough operating
system 1200 As discussed above, the real-time soreen capture can include only the
araphics or image that are or will be displayed at any given time on user nterface
340, In some cmbodiments, user interface 340 can mclode a graphics! user mterface
with a combination of images, praphics, rendered toxt, controls, and the text labels
assoclated with the controls. Accordingly, the graphics sent from the graphics
pragessor 326 to user inferface 340 can include data fir rendering all such clements.
In such cobodimends, the screen capture routine or the optical character recognizer
121 of FIG. 4 or FIG. 5 can mitially determine the location of rendered text, kabeled

controls, and images.
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{00471 In response to the determunation of the location of rendered fext, labeled
controls, and mmages, the screen capture routine or the optical character recognizer
121 can determume 3 number of zones. Each zone can be assoomted with the
determined type of information within that zone, 1.o., images, graphics, rendered text,
controls, and the rendered toxt labels. In the zones with images or graphics, the optical
character recognizer 121 can perform an initial word detection process or routing o
doternune where the image or graphic nught mchude embedded text. Such formation
can b provided to the text selector 333 fo use as a placcholder for the visual
representation indicating selectable text. In parallel, the optical character recogmzer
121 can continue & process anddor recogmize the text cmbedded In bmages o
graphics. In such embodimenis, in the time 1t typically takes for a user to select some
portion of the available text displaved m user interface 340, the optical charvacter
recognizer 121 can complete or contipue to process the images or graphics. Such
parallel processing of initial text detection and actual OCR processes improves the
user experiences by linuting the delay between the time that a screen capaure or fext
extraction mode is mtiated and the time that the text selector 335 can provide text

selector tools or other visual indications of selectable text.

[B048]  One cxample of 4 user mterface that can include a combination of rendered
text, labeled buttons, and mges with embedded text, is a web browser. Web
browsers displayed m user interface 340 can melude an address field with rendered
text, labeled control buttons, rendered text content, andd rendered troage content, Upon
the mitiation of a screen capture process, the optical character recognizer 121 can
perform the mitial zone determination. Dhaing the mitial zone determination, optical
character recogmizer can detect zones withun the capiwed the screon caphure which
include vartous types of images, praphics, rendered text, controls, and associated text
labels. As discussed above, for zones whith inchude rendered text, the operating
systemn 120, the optical character recoguzer 121 can mtercept the toxt data from the
graphical data before # s send to the graphics processar 320, For example, the addross
bar may contain 8 URL of rendered text that can be intercepted before an augmented
or truncated version of the rendered text is displayved m text field of the address bar,

Typically the text in the address bar is unformatted but inclodes much more text than
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can be readily displayed within the homted confines of the navigation bar in the
graphical user interface. For such texy, the optical character recognizer can extraet the
entirety of the text m a URL betore 1t is presented as an augmented or truncated form.
in this way, when the indication of selectable fext is generated i the zone on or
around the address field and designated as or associated with rendered text, selection
of the selectable text in the address ficld can select the entivety of the underlyving text

of the URL and not just the portion of the URL that s currently displayed.

{0049 Smwlarly, fov zoves with buttons labeled with text, the operating systom 120
or the optical character recogaizer 121 can imtercept the foxt data for the label from
the graphical data before it is sent to the graphics processor 320, For exanple, a web
browser can nclude various rendered operable control buttons that can be associated
with a text label that may or may not be displayed in the wser interface 346, Some
operable buttons in graphical user mterfaces can include a pop-up text label when the
cursor, or other selector, hovers above or near the button. For example, a navigation
batton that can be used o go back one web page can be rendered as an arvow poiting
to the left. However when a user hovers a cursor or a finger above the back button in
the user interface 340, the text label may be temporanly displaved to identify the
nane and or function of the button. In the specific example of the web browser, 1f a
user were (o hover a cursor or finger above the hack button, the word “back™ might be
temporanty displaved. In such scenarios, the optical character recopgmizer 121 can
inferoept the text label associated with rendored operable button. In some
embodiments, the optical character recognizer 121 can intercept the text label
regardless of whether # 1 permaneutly, temporasily or never displaved m the user
mterface 34, The optical character recognizer 121 can then send such mftwmgtion o
the text selector 335 i order o apply a visual indication of selectable text in the zone

on or around the operable button.

j0058] The rendered fext in the content area of a web browser can also be
mtercepted by operating system 120 or optical character recognizer 121 wiich can
deteet, dutormiine, and istercept the toxt data, before the graphical dats, which can
mohude the toxt data, is sent fo the graphies processor 320 andior the usor mtertacs

340, The location, size, and other specifics of the vendered toxt within the displayed

14
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user interface 340 can then be sent to the text selector 335 so it can provide sclector

tools and or other visual indications of selectable text vatlun user interface 3444

{0031]  Fmally, rendered images or graphics 1o the content area of 8 web browser or
other apphcation user ierface can also mclude embedded text. However, in such
scepartes, sincg the fext has been rendered o an image or graphlic, i is not
assoctated with or connccted to encoded text data or other data that can be used to
render the text. In such sconarios, the optical character recogmizer 121 can apply
vartous types of optical character recogtion processes or routines o detect and
recognize the fext embedded within the images. As discassed above, the optical
character recogmizer 121 can perform an initial word detection routine to provide
location placcholders that text selector 335 can use to generate visual indications of
sclectable text content arca of the web browser displayed m user interface 340, With
the placcholder visual mdications of sclectable toxt in the comtent arca. the optical
character recognizer can continue 1o process or complete processing the image or
araphical data mto potential text data before user input indicating selected fext is

recenved.

J0S82] Toxt selector 335 can then receive the selected text and provide the selected
text to the applicanon selector 333 The application selector 335, hased on various
factors and associated context and definitions, can provide an application selection of
one or more applications and the sefected text to the operating system 120, Operating
svstern 120 can then generate a compilation of one or more locally or remotely
avatlable apphcations and the selected text with instractions fiw graphics processor
320 to generate a visual represemtation in the user interface 340 of the selected

apphcations and the sefected text.

0033]  FIG. 6 is g flowchart of 2 method 300 according to various embodiments of
the present discloswre. Such methods can be ymplemented as a combination of
software, frmware, and hardware, For example, mothod 300 can be implemented in
glectronic device KL Method 508 can begin at action 518, i which the electronic
device recetves a user input. Such user mput can include without hinutation one or

more of the following: a gesture of the device; a voree command; operation of a

18
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phvsical buttorr on 3 physical usor interface component; operation of a rendered
button or control on a graphical user mterface of the electronie device; a gesture on a
touch sereeiy, or the like. In responsc to the user mput, the clectronic device can
mitiate a data extraction mode, m action 320, Initiation of the data extraction mode
can inchide mitiating one or more applications or starting one or more subroutines in
the operating system. For example, mmtiating the data extraction mode can include

exccufing a data extractor application or subrouting.

{8054 In some embodiments, the data extractor can include fuetonality for
capturing an initial screenshot or screen capture of any and all mformation or data
displayed on g user interface or display of the electronic deviee at or at a time afier the

data extraction mode 1s intiated.

{0855]  For exanple, the user interface can include a computer display deviee, such
as a computer monitor or touch sereen. The computer display deviee can display
tfirmaton from various operating system fonctions, an appheation runnmyg in e
foreground, as well as mbrmation from ong or more ather applications or operating
svstem fanctions rumung concurrently in the background. All such information can
nclude rendered text, rendered controls, control labels associated with the rendered
controls, and images or graphies that may or nay ot include embedded text
Accordingly, the screen capture can inchede displaved wformation from a mumber of

processes and routines runmimg in the foreground and the background.

{0056] In action 530, the electronie device can extract the graphical data, In some
embodiments, extracting the praphical data can mehude performung a preliminary
segmentation of the data and information displaved in the user aterface hdo a
plurality of zones. In action 340, the operating system or text extractor can detennine
the tvpe of data that is included in cach of the zones. if 3 zone includes tinage or
graphical data, then an opucal character recognition processor (OCR) routine can be
performed in action 350, If the zone wmclades rondered text, then the text data
assoctated with the rendered text can be intercepted diectly from the opersting
system, or the application generating the rendered text, m action 555, Based on the

deternuned type of data within cach zone, any available text can be deterpuned using
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the optical character recognition process of action 550 or the text inforcoption procuss

of action 3335, Once all the text data is determined in actions 530 or 355, the resulting
text data can be compiled in action 560, Compiling the resulting toxt data can mclude
collecting the size and location on the user interface or display device assooiated with

rendered text of the detemuned text dats.

j0057]  In response to the compilation of the resulting toxt data, in action 570 a
visual indication, or a toxt seleetion tool, can be generated and displaved in the user
mterface to mdicate which zones are wvailable as sclectable toxt. In some
embodimends, the viseal indication, or foxt sclection tool, can include altering the
appearance of the rendered text according to the size and location of the rendered text
in the user interface. In action 580, the clectronic device can receive a selection of ext
through the user mtorface and the text selection tool. The selected text can then be

outpat to an application sclector i action 590,

{0058 FIG. 7 illustrates an clectronic device 100, such as a smart phone or tablet
compater, according to various cmbodiments of the present disclosurs. As shown,
electronic device 100 can include a number of controls and features such as a geveral-
purpose user interface or display device 110 and various physical andior vendered
controls 641, 643, 643, and 647, User interface or display device 110 is capable of

displaying rendered controls that are stylus or finger operable.

{0859 In the embodiments shown i FIG. 7, aser interface or display deviee 110
depicted as displaying a graphical user iterface that inchides a base level or svsten-
level display arga 636 a web browser application. Reference to the web browser
appheation is merely exemplary and 1 not intended to Hmit the scope of particwdar
cmbodiments. Other types of applications and thelr associated user mferfaces can also

be used.

{006¢] The base lovel or svstem-lovel display area 630 can include mfrmation
from the oporating system including operating system fovel mformation such as time,
network signal strength, and battery level, ete. The web browser graphical usor
interface, when displaying a website defined by computer executable code stored at

the address defined i URL address ficld 611, can include an augmented or truncated
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version of URL i adde eld 611, rendered text content 613 and 618, an mage
with ombedded toxt 615, a placeholder window with a link o one or more other static
or dvnanuc data sources 619, rendered controls with text labels 612, 631, and 632, In

some embodiments, the user inferface can mchade a text exiraction mode control 647,

joU61]  When the text exraction sinde control 647 is operated, clectromc device 100
can butiale 9 text extraction mode acvording fo various cubodiments of the present
disclosure. In one embodiment, activation of the text extraction control 547 causes the
glectronic device 100 o execuie one or more text exiraction applications or
subroutincs. Such applications and subvoutines can be executed at the operating
svsten fevel or by standalone applications external 1o the operating svstem. In some
cembodiments, a first foxt extraction application or routine can mnclude wdentifying
various zones of text within the displayved graphical user imterface. In other
cmbodiments, the operating system in the clectronic device 100 can wdennfy the
vartous zones of the text within the displayed graphical user interface. In either such
embodiments, the graphical user mterface may or may not show visual indieations of

the wdentified zones.

jo062]  Each of the identified zones can be associated with a text type. For example,
the zones associated with the rendered text in address field 611, rendered text In
labeled bution 612, and the rendered text 613 or 618 can be identified as zones of foxi
that can be mtercepted from the graphical data or text data in the rendering tree before
such data is sent fo the graphics engine. In contrast, zones assoctated with graphics or
wnages 613 and 619 can be wdentified as having text that will need o be extracted

using an optical character recognitiom program or subroutine.

0063]  FIG. 8 ilustrates one embodiment of a text selector tool applicd o the aser
interface 610 with visual mdications of scloctable text during or afier the various
zones of wdentified text are recognized or extracted. In the speaific example shown in
FIG. X, the text in sections 660 and 661 have been outhned or lughhghted according
to detected groups of letters or characters forming words or phrases. Sinnlardy, the
rendered text label associated with rendered controls 612, 631, and 632 have been

outlined or lighlighted. Text detected during one or more OCR processes or routines

¥
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i pmages 615 and 619 have also boen bighlighted or outlined. For example text 650
and 631 have been highlighted in image 619 Similarly, text 614, 616, and 617 have
also been hughhighted or cutlined in fimage 613, With all or some of the identified text
displayed in user intorface 610 presented with visual indications of sclectable text, the

slectronic device 106 can wait for selection of selected text.

[0064] For example, as shown in FIG. 9, sclected toxt 680 s shown as being
selected i an double walled box. In some embodiments, the clectronic device 100 can
wait a predetormined amownt of time afier selected text 680 is selected, after which
the selected text 680 can be sent {o the application selector for application selection
based on meanings, definions, or contexts associated with the selected text 680, In
other embodiments, clectronic device H only sends the selected toxt 682 to the
apphication selector after the user operates one or more physical or rendered comtrols
to indicate completion of the text selection process. A user may operaie text extraction
mode control 647 to indicaig to electronic device 100 that be or she bas completed

selecting text into nitiate sending the selected text to the application selector.

jo065]  FIG. 10 illustrates one specific embodiments of the visual representation of
the output of an application selector based on selected fext 680 heing selected in the
text selection tool of FIG. 8. As shown, Z, where Z s 2 nanwal namber, applications
694, 691, 893, 695, and 697 have been selocted based on vartous criteria and user
preferences 1 response to the selected text 680, In the particular example shown
FIG. 10, each indicavon of an apphcation paired with the selected text 680 can be
selocted to execute or launch the respective applicaion with selected text 681 being

pasted nto cur input into an appropriate field.

{0066]  Electronic device 100 can also include features and components for mobile
computing and mobile communication. For example, FIG. 11 shows a block diagram
that iflustrates imtornal components 1108 of & mobile device implementation of the
clectromie device HIQ, according to present disclosure. Such embodiments can include
wireless transcetvers 1102, g processor 1164 {e.g., a microprocessor, microcamputer,
application-specific miegrated cireuit, efc.), a memory pottion 1106, one or more

output devices 1108, and one or mwore nput devices 110, In at least some
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cobodiments, a user interface, s prosent that ncludes one o more outpt deviees
PI08-1 and one or more inpwt devices [110-1. Such cmbodiments can include a
graplucal user mterface that is displayed on & touch seasitive deviee, (og. @

capacitive, resistive, or inductive touch sercon device),

foUs7]  The intoraal componcnts OO can further mchude g component inderface
1114 to provide a direet comection 1o muiliary components ot agcessories for
additional or enbanced functionahity. For example, component interface can include a
headphone jack or a peripheral data port. The mtemal componenis 1100 can also
mehude a portable power supply 1112, such as a battery, for providing power to the
other internal components. All of the internal components 1100 can be coupled to one
another, and i comonmication with one another, by way of one or more nternal

comenunication Haks 11320 {c.g., an internal bus).

{00068]  Each of the wircless transcetvers 1102 utilizes a wircless tochnology for
compnunication, such as, bt ot lanited  to, cellular-based  coswmumcation
technodogies such as analog comoumications, using advanced mobile phone system
{AMPS), digital conununications using code division ymultiple access (CDMA), sime
division mufuple access {TDMA), global system for mobile commumcation (GSM),
integrated digital enhanced network (1DEN), general packet radio service {GPRS),
enhanced data rates for GSM evolution (EDGE), cte, and fourth gencration
communications using universal mobife telecommunications system (UMTS), code
wide division mahtiple access {(WCDMA), long term evelution {(LTE), IEEE 802.16,
ote., or variangs thereof, of peer-to-peer or ad how comaumication fechnologies such
as HomeRF, Bluctooth and {EEE 80211 {a. b, g or n}, or other wircless
commumication technologies such as nfrared technology. In the present embodiment,
the wireless wanscetvers 1102 include both cellular transceivers 1HI3 and a wireless
local area network (WLAN)Y transceiver 1105, although in other cobodiments oaly
ong of these tvpes of wircless transcervers {and possibly neuther of these types of
wirgless transceivers, andior other types of wiveless transceivers) is present. Also, the
nember of wireloss transceivers can vary from zero to any positive nombey and, in

somne gmbodiments, only one wircless transceiver is prosent aund further, deponding
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upon the embodiment, each wireless transcetver 1102 can include both a recetver and

a transpudier, or only one or the other of those devices.

[3069]  Accordimg to vanous cmbodiments, the wircless transcaivers 102 can
operate m conjunction with others of the internal components 1100 of the clectromic
devige 100 and can operate in various medes. For cxample, one mode inclades
operation in which, upon reception of wircless signals, the internal components detect
communication signals and the trapsceiver 1102 demodulates the commumication
stgnals to recover meontng wformation, such as voice andfor data, trausmitied by the
wircless signals. After recetving the inconmng nformation from the transceiver 1162,
the processor 1104 formats the incoming information for the one or more outpt
devices 108, Likewisc, for transmussion of wireless signals, the processor 1104
formats outgoing information, which may or may sot be activated by the mput
devices 1118, and conveys the outgeing information to one or more of the wircless
transcetvers 1102 for modulation to communication signals. The wireless

transceiver{s) 1102 convey the modudated signals to a remote device, such as a cell

tower oF a remote server (not sh{}wn),

78] In rolated embodiments, the nput and output devices 1HOR, 110 of the
intemad components HED can inchude o vaviety of visual, audio, andéor mechanical
outputs. For example, the output devicedsy 1110 can include a visual output device
1110-1, such as a bquid crystal display and light enutting diode (LED) indicator, an
audio oatpwt device 1112, such as a speaker, alamm, andfor buzzer, andior a
mechanieal catput doevice 1H10-3, such as a vibrating mechamsm. The visual outpt
devices 1110-1 amony other things can include the display device 110 of FiGs. 1 and

3

0T The input devices 1108 can inclade a visual inpwt deviee 1108-1, such as an
optical sensor (for example, a camwerg), an aundio gt deviee 11082, such as a
nucrophone, and a mechamcal nput device 11083, such ax a Hall offect sensor,
accelerometer, kevboard, keypad, selection button, touch pad, touch screen, capacitive

sensor, motion sensor, andfor switch, Actions that can actuate one or move Input
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devices THOR can mclude, but need not be Hmited to, opening the electronic devios,

antdocking the device, moving the device, and operating the device.

[0072]  FIGs. 12A-12D stlustrate o graphical user interface 1200 that may include
mndications of selectable foxt and a text selection tools according fo various
cinbodinients of the present disclosure. In this particular oxample, text that is
deternvined o be sclectable 1s indicated by degrading srcas of the graphical user
mterface that are deternuned to include von-selectable images and toxt (e.g., mmages
with no text data embedded, or text data that cannot be extracted can be blurred or
occhuded}. Accordingly, the wser iterface 1280 may display the sclectable toxf m its
origmal format, while degrading all other information that is not selectable toxt data.
As shown i FIG. 124, user interface 1200 may melude a web browser displaved on a
mobite computing device. While various featres of the particular embodiment
Hustrated by FIGs 12A through 12D are described i reference to a web browser, or
simifar application, implemented and executed on a mobile computing device using
an interactive touchscreen wser input device, it will be evident to one of ordmary skall
in the art that embodiments of the present disclosare can be extended to mehude other

types of apphications and computing platforms.

j0073]  User interface 12X can inchude vartows static regions and dynamically
deternuned regions for displaving application-spectfic, function-specitic, muode-
specific, or general operating system controls and mformation. For example, user
mterface 1200 can incloede region 1210 for displaying systeny information, such as
wircless network signal strength, mobtle voice and data nepwork strength, battery
fevel, tme a dav, cie. The user sterface 1200 can also include an application
titfe/information region 1220, In the example shown, the appheation utle/mformation
region 1220 can mclude a name of the applicaton, a title of the content being
displayed by the apphivation, the remote address of the content being displaved by the
application (e.g., a website or URL address) as well as any other application-specific

controls such as control elements 1221 and 1223,

{3074  The user mierface 1200 can also mclude a content display region. In the

particubar example shown i FIG, 124-12D, the content display region can melude

Y
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several cennponent regons 1230, 1240, and 1250, As depicted i Frg. 12A, any and
all types of information and controls renderable by the application, the operating
svstem or the nwobile computing device on which the application is excouted can be
displayed within the content display region. Fmally, user miterface 1200 may also
mclude dedicated operating system or mohile computing device specific controls i
the control region 1260, The controls m the condrol region 1260 can be dynamic or
static. For cxample, any and all of the control clements 1261 can be persistent and
remain constant regardiess of which application is nawing i the foreground of the
computing device. Alternatively, the control elements 1261 can change depending on
which application is renning In the foreground or what iformation is being displayed
i the content display region. In one cmbodiment, ong of the control clemuents 1261
can inchude a mode-control control element that imitiates another user interface that 1s
based on or superimposed over user interface 12000 Specifically, the mode-control

control element can imtate the text extraction mode deseribed heremn,

{0075 FIG. 12B ilustrates a phase in the transttion between user iterface 1200
depicted in Fig. 12A & a vorsion of the user interface 1200 that can be rondered in
response to mutiation of the fext selection ool or in response to the mitiation of the
text extraction mode. In the phase of the tansiton shown in FIG. 12B, various
regions of the user interface 12060 may be altered to give a user a visual indication that
the node of operation has changed. To the particular example shown, regions 1224,
1230, 1240, and 1250 are dimmed to give the appearance of a visual fadeout. In some
embodiments, the fadeout effect can include a bhuving of some or sll of the
nformation displaved i the comtent display region. Texd, mage, or user controls

displayed i the content display region can also be degraded,

j3076] Before, duving, or after the information displaved i the content display
region s degraded, various embodiments of the present discloswre can analyze content
for the displaved mformation, such as text data and tmage data displayed or rendered
as text or mnages m the content display regions, to partition the content data mto two
or more sabsets of data. The analysis of the content can be performed according to
various cmbodiments of the prosent disclosure desaribed above. In one exaople, ong

subset of data can mchude all of the text data and another subsat of data can mclude gl
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the non-text data. Accordingly, the subset of data that includes the texi daty nway
melude sdentifiable text, which can inchide both renderable toxt data intercepted
before being sent to the graphics engine of the mobile computing device as well as
any foxt data ombedded m image data {e.g., text determined from OCR functions
performed on mage data). Any text determined to be identifiable can also be made w
be sclectable to allow selection of the text. Accordingly, particalar embodiments
display a visual indication that the corresponding text data is selectable. For instance,
a¢ desceribed herein, selectable text can be differensiated from other nformation
displaved i the content display region by a second format ditferent from the format
i which the text was ongmally rendered. For example the selectable text can be
rendered in the sceond format that appears o have groater clarity relative 1o degraded
information displayed in the content display regon. In one embodbment, the
seectable text is rendered to appear to be in focus relative to the degraded regions of

the content display region, which can appear to out of focus or blurry.

{8077  In one ombodiment, user terface 1200 displays the selectable text with a
differentiating appearance from the mformation that 3¢ degraded. As illustrated in
FIG. 12C, the text 1231 displayed in region 1230 of the content display region can be
rendered in a high contrast color relative to the background that includes the displayed
degraded information. For example, sefectable text oviginally rendered as black can be
rendered as white. n other embodiments, the color of the sclectable text can vary and
depend on the coler of the background that ix displaying the degraded mformation.
Specifically, the color of the selectable text can be rendered as a color relative 1o the

background color.

joa78]  FIG. 12D ilostrates vet another view of user interface 1200 according to one
embodiment. For example, user fnterface 123260 13 a view at the end of the wansition
froom an original version of user interface 1200 to the fext extraction mwde or a view
of the onginal user miterfyce altered by the superimposition of the text selection ool
of the present disclosure. As shown, user interface 1200 displays selectable text 1231
wm region 1230 and sclectable toxt 1255 in vegion 1250 in a second format suchasina
tagh contrast color relative fo the background, Additionally, user inderface 1206

underhings selectable foxt 1231 and 1355 o ‘indicate which lottors, words, and
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sentences wre selectable. In the specific cxample shown, each word i3 underlined to
mdicate that cach word represents one unit of sclectable text data. If a user selects
using an input device, such as a finger or stvlus, the words “every night for months”
of sclectable text 1235-1 on the touchscreon of user iderface 1200, then particular
embodimends select those words as text data that can be entered o another
apphcation or operation executable by the mobile computing device. o other
cmbodiments, sclectable text can be represented by text data ranging from single
letters or characters o complete sentences or paragraphs. In one smbodinient, once
OnE OF Mmore contiguous or noncontiguous pieces of selectable text data is selected, the
selected text data can be displayed with another visual mdicator to difforentiate &
from ensclecied selectable text. For example, selected text can be differentiated from
wnselected sclectable text by being rendered in a conwvasting color, font size,

tughlight, format, blink rate, ete.

00791 In one embodiment of e present discloswne, selectable foxt can include
additional underlying or associated controls, such as a hyperlink. For example,
selcctable toxt 1251 can inclade a hyperhink that is indicated by rendering the
clectable text with a differentiating look, {e.g., a differcent font color and format). In
such embodiments, the text displayed in the wser nterface 1200, {eg.
“FreeThirty Eight™) can be selectable. In other embodiments, the text of the underlving

or asseciated hyperlink {e.g., “www. FiveThirtyEight com™) can be selectable.

[008B]  FIG. 12D also illustrates that in response to the utiation of the text
extraciion mode or the fexi selection tool, the user mierface can also inchude control
elements 1270, 1275, and 1277, Controd element 1270 can include a rendered user
control that would alfow a user to enter text data that 15 not necessarily displaved as
being selectable in the content region of user interface 1200, For example, operating
control 1270 can intiate a keyvboard or other text inpui conirol element, such as a
QWERTY kevboard or Asian character scribe field. Any text data that 8 entered
using the text or character mput control elements may be displayed m display field

27% can includea control for initiating

1271, In some embodiments, control eloment
a VLT s'@c@gnitim} application or functionatity. When the veice recognstion constrol

clement 1273 is operated, a user ¢an eoter text data using voice input. User interface
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1200 displays the rosults of the volce-recognition, ¢.g., the recognized text, n the
display field 1271 so the user can confirm accurate results. FIG. 12D also sHustrates
how user iiderface 1200 can fnclude user mstructions and imformation field 1277, The
user nstruction and information ficld 1277 can display specific mstructions and
mformation to help the user understand and mteract with other elements of the user
nterface 1200, In the particular example of Fig. 12D, illestrated as being rendered on
a touchscreen of a mobile computing device, the information field 1277 inclades

mstractions stating, “Search, or use vour finger to highlight oxt”

{0081}  FIG. 13 15 a flowehart of a method for an cxampie text sclection tool and
graphical yser interface, according to vanous embodiments of the present disclosure,
Such methods can bo implemented as a combinntion of software, fumware, and
hardware. For example, method 1300 can be implemented in clectronic device 1L
Method 1300 can begin at action 1310, in which the glectronic device roceives a aser
input. Such user put can include without limitation one or more of the following: a
gesture of the device, a voice command; operation of a physical button on a physical
user iterface componeni; operation of a rendered button or control on a graphical
user mierface of the clectrome device; a geshwe on a touch screen; or the hike. In
response to the user nput, the electromie deviee can initiate a data extraction mode, in
action 1313, Initiabon of the data extraction mode can include indtiating obe or more
applications or starting one or more subroutings in the operating system. For example,
imaiating the data exgraction woode can imclude executing a date extractor application

or subroutine.

[BO82] At action 1320, the data extractor can caphwre a screenshot of one or more
regions of a user interface or display of the electronic device. In one embodiment, the
data extractor may capture some or alf of the data displayed by one or more particular
applications or routines of the operating systest. Capturing the screenshot can include

loading the underlying screenshot mmage data into 8 memaory.

[0083] At action 1323, the electronic device can degrade the screenshot, Degrading
the screenshot can include performing one or more image altering processes on the

underlying screenshot image data. In one embodmment, the image altering processes

26



WO 2014/159998 PCT/US2014/025597

can include a combination of one or more serial or paralled image processing
functions, such as blurving, fading, alissing, darkening, hightening, and the bike
Accondingly, all toxt and image dafa included in the screenshot can be gliered so as to

be partially or wholly illegible or unidentifiable.

JOUSS] At action 1330, the cleciromue device can display the degraded scorcenshot, In
ong embodiment, the clectronie device can display the degraded sorconshot with one
or more rendered controls. The rendered control can nclude any number of rendered
buttons, wpwt ficlds, mstructions, ste.  In one embodiment, displaving the degraded
scrcenshot can include gradually transitioning from the original screenshot fo the
degraded screenshot. For example, the original screenshot can be crossfaded to the

degraded sereenshot,

fO08S] At action 1335, the electromic device can determine sclectable text from the
screenshot  andior the underlying screenshot mmage data. According lo one
cimbodiment, sclectable wxt can be dutermined by ome or morg text extragiion
processes deseribed heram. Specifically, the sclectable textcan be determined fom
the sereenshot or from the graphical data displayed i the user mierfoce before,
during, or after the screenshot is captored, as described above in reference o method
S0 of FIG. 6. When the sclectable text 1s determined, the electronic device may then
render the selectable text, in action 1340, As shown in in FIG. 120 and 12D, the
selectable text can be rendered and displayed as being superimposed onto the
degraded screenshot. In one embodiment, the selectable text can be rendered and
displayed over the degraded screenshot according to the lavout of the ext @ the
ortginal wser interface or scregnshot. In another embodiment, the selectable text can
be rendered and displayed according o a new lavouat that is different from the lavount

of the text in the original user interface or screenshot.

[0086] In one embodiment, the electronic device can render the sclectable toxt in a
format different from the format in which the text was originally rendered. For
example, the clectronic device may render some or all of selectable toxt m one or
more high contrast colors relative to the color of the degraded screenshot displayed as

being behind the selectable text. In such embodiments, all selectable text can be

frod
by
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rendered in the same format. Altermatively, the format of the seleciable text can
depend on the nature of the reglon of degraded screcnshot over which the selectable
text is rendered. For example, selectable toxt rendered over an area of the degraded
screenshot that s predominately black ot dark wgray can be rendered as white
Similarty, selectable text that s rendered over an area of the degraded screenshot that

is predominately vellow can be rendered as blue.

{00871  When or after the sclectable text is rendered, the electronie device may a
display text selection tool, i action 1345, The text selection ool can include any
numiber of visual indications associated with the readored sclectable foxt In one
particulyr example, the text sclection tool can include additional formatting apphed to
the rendered selectable text 1o indicate that the text is selectable. For example, the
sefectable et may be underlined, highlighted, stalicize, bolded, ete., to indicate that
the text i selectable. Additionally, the text selection tool may also mclude rendered

controls, such as buttons, input ficlds, and the hke

{8088}  The text sclection tool may also include differenmt additional formatting
applied to the rendered seleciable toxt to imdicate that sime of the rendered selectable
text bhas heen selected. For example, rendered selectable fext that is originally
wnderlined to indicate that 1t is selectable can be subsequently highlighted n response
o the sclection of the rendered selectable text. When the selection s complete, the
clectromic device can receive the selection of the text, in action 1330, The selected
text can mehide any and all of the rendered selectable wxt displaved over the

degraded seresnshol.

JE08%]  In action 1353, dw olectronic device can output the selected text. In one
cimbodiment, outputting the sclected toxt can mclude exccuting onc or more
applications on the clectronic and providing the sclected text ay mput fo those
applications. In another evobodiment, outpatting the selected toxt can include sending
the selected text fo an external computer device, such as a server compuater or a tocally
tethered  portable compuger with resource sharing  capabilities, executing o

performing one or more apphications or Services.
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{00%0]  Particular embodiments may be implemented i a non-transitony computer-
readable stornge medium for use by or in connection with the nstruction exccution
svstom, apparatus, system, or machine, The computer-readable storage medum
confains instructions for controfling a computer system to perform g method described
by particular enmbodiments. The computer svstem may include one or more electronic
devices, The instructions, when oxecuted by one of more compuier processors, may
be operable to porform that which is described In particular eobodiments.

ER
a

{8091 As used i the description bevein and twoughout the clatms that follow, “a
“an”, and “the” bachudes plural reforences unless the context elearly dictates
otherwise., Also, as used m the description hercin and throughout the clabms that
follow, the meaming of “in™ mchudes “in™ and “on™ unless the context clearly dictates

otherwise,

{0092]  The above deseription slustrates various embodiments along with examples
of how aspects of particular embodiments may be voplemented. The above examples
ad cmbodiments should not be decnwed to be the only embodiments, and are
presended to ilustrate the flexibility and advantages of particular embodiments as
defined by the followmg claims. Based on the above discloswe and the following
clatms, other arrangements, embodiments, bnplementations and equivalents may be

cmployed withowt departing from the scope hereof as defined by the clatms.
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CLAIMS
What 35 elaimed Js;
I A methoed comprising

captwring, by an eleetronic device, graphical data from application data
being oufput by & first appheation that is actively displaying at least a portion of the
application: data on a display associated with the electronic device;

extracting, by the elecironic deviee, text data from the graphbical data
using # taxt extraction process;

displaying a text sclection tool in response 1o exiracting the text data,
wherein at least a portion of the graphical data determined not to include selectable
subsets 1s blurred;

recerving, by the clectronic device, a user input designating at feast a
subset of the foxt data through the text selection tool; and

executing, by the electrome device, one or more second applications,
wherein the at feast a subset of the text data s available for use by the one or more
second applications w response fo receiving the user mput desigonating the at least a

subset of the text data.

2. The moethod of claim 1, wherain the text selection 1ool comprises a first

graphical user mterface superimposed over a second graphical user interface

assoctated with the frst application,

3 The method of claum 2, wherein blurred comprises alised or faded.
4. The method of clatm 1, wherein extracting the toxt data comprises:

scgmenting the application data into 3 plurality of zones;

associating cach of the plurality of zones with one of a plurality of zone type

designators; and
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determiming the toxt data from the plurality of zomes based on the zone type

designators.

Lo

The method of claim 4, whierem

the plurality of zone type designators comprise a text fighd designator and an

tnage feld designator, and
determining text data from the plarality of zones comprises executing a text
inferception routine as the fext extraction process on a first zone associated with the

text fleld designator ata rendering tevel of the electronic device,

6. The method of claim 1, wherein captaring the graphical data comprises

captwrmg a sereenshot of the application data.

3

7 The method of claim 1, whorcin cxecuting o of more scoond
applications comprises sending the at feast 2 subset of the text data to a romote server

computer for use in executing the one or more second apphcations.

8 The methed of claim [, whercin fext oxiraction process comprises

gxeculing an optical character recognition routing on the graphical data

9. The method of claim I, wherein toxt exiraction process comprises

intoreepting text at @ rendening level associated with the first application.

(L A noo-transitory  computer-readable  storage medium  containing
mstroctions that, when exccuted, control an electrome device to be configured for;

capturing grapldcal data front application data belng cutput by a fist

application that is actively displaving at least a portion of the gpplication data on 3

display associated with the clectronic devies;
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extracting foxt data from the grapbical data wsing a toxt extraction
Process;

displaving a text selection tool I response o exiracting the text data,
wherein gt least g portion of the graphical data determined not to include sclectable
subsets is blurred:

receiving a wser nput designating at Jeast a subset of the text data
through the text sclection tood; and

executing one or mwe second applications, wherein the af least a
subset of the text data 1 available for use by the one or more second applications n
response to receiving the user input designating the at {east a subsct of the text data,

wherein the text selection tool comprises a first graphical user interface
superimaposed  over a second graplucal user interface associated with the fust

apphcation.

i1 The method of clum HY, wherein the text selection tool comprises a
first graphical aser interface saperimposed over a second graphical oser interface

associated with the first application.

12 The method of claim 1, wherein blarred comprises altased or faded.

13, The non-fransitory computer-readable storage medium of claim 10,

wherein extracting the text data comprises:

segmenting the application data o a phaality of zones;

associating cach of the phaality of zones with one of a phyrality of
zone type designators; and

dotermining the text data from the plurality of 2ones based on the zong

type dosignators.

4. The non-transitory computer-readable storage medivm of clam 13,

o

wherein:
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the plurality of zeme type designators comprise 3 text Held designator
and an image ficld designator, and

determuning text dats frow the plurality of zoncs comprises executing a
text mterception routine as the text extraction process on 3 first zone assoctated with

the text feld designator at a rendering level of the electronic device.

{5, The non-transitory computer-readable storage medium of claim 10,
wherein capturing the graphical data comprises capturing a screenshot of the

application data.

16. The non-fransitory compder-readable storage medium of claim W,
wherein the text selection tool comprises visual indicators of selectable text from the

text data.

17, The non-iransiiory computer-readable storage medivm of olmm 1,
. E N

wherein foxt exfraction process comprises execaiing an optical character recognition

routing on the graphical data.

I8, The non-transitory computer-readable storsge mediom of chum 10,
wherein ext extraction process comprises infercepting text at a rendering level

associated with the first application.

19, An apparatus comprising

{311€ OF INOLY COMPUITT Processors;

a display device coupled to the one or more processors; and

a4 now-transitory  computer-readable  storage  medinm contaming
mstructions, that when executed, control the one or more compuier processors o be

configured for;
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capturimyg graphical data from application data being output by a first
application that is actively displaving at least a portion of the application data on the
display device;

cxtracting foxt data from the graphical data using a foxt oxtraction
ProCess;

displaving a toxt sclection tool in response to extracting the text dats,
wherein at least a portion of the graphical data dotermined not o chude seloctable
subsets 1s blhurred;

receiving 2 user input designating at least a subset of the text data
through the text selection tool; and

cxcenting one or more second applications, wherem the at least a
subset of the text data is available for use by the one or move second applications in
response to receiving the user wmput designating the at least a sabset of the wext data

wherein the text sclection tool comprises a first graphical user interface
superimposed over a sccond grapbical user mterface associated with the first

application.

. The mothod of claim 19, wheremn the text selection tool comprises

first graphucal user ioterface superimposed over a second graphical user interface

associnted with the frst application,
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