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IMPLICITLY GROUPING ANNOTATIONS WITH A DOCUMENT

BACKGROUND

[0001] The fisid of document creation and annotation IS an ever-growing
{echnwlogical fisld due 0 the sver-increasing use of computing devices and
electronic document sharing. In document production in which a user may
annolate an existing document such a3 a form document, the user may struggle
withs the ability to manage a number of annotations made o the document.
Thus, 8 usability problam exists Decause & user who wishss o annotate a digital
rage using ik or texd, for example, would need to perform additional steps o
axplicitly group the ink and text objects with the image. I the user doss not
axplicitly group the annatations, then the annotations will not move with or be
freatad as a part of the image whean the user manipulates the image.

BRIEF DESCRIPTION OF THE DRAWINGS

[oang] The accompanving drawings Hlustrale various sxamples of the
principles described herein and are a part of the specification. The Hlustrated
examples are given meraly for dlustration, and do nof limit the scope of the
claims.

{0003] Fig. 1is a perspechive view of a system for implicitly grouping
annotations with an image, according {o one example of the pringciples
described herein,

{0004] Fig. 2 is a black diagram of a system for implicitly grouping
annotations with an image of a document, ascording 1 one example of the
principies described herain,
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{00085} Fig. 3is g schematic view of the system of Fig. 1 depicling a
workspace on a touch-sensitive pad for use in annotating an image of &
doctiment, according 1o one exampie of the principles described harein,
{0008} Figs. 4 through 8 are schamatic views of the system of Fig. 1 in
yse 1o annotate an image of a document with an ink tool, according o ong
example of the principles described herain,

[o007] Figs. 7 through 12 are¢ schematic views of the system of Fig. 1 in
yse 1o annotate an image of a document with 3 type tool, according to ane
axample of the principles desoribed herein.

[0008] Fig. 13 is a flowchart showing 3 method of annotating an image,
sooording o one examiple of the principies described herain,

{0003} Throughout the drawings, dentical reference numbers designale
similar, but not necessarily identical, elements.

{0014G] The present systems and methods provide as default an implict
grouping of annotations made {0 an image projected onto a touch-sensitive pad.
The sysiem may nolide a first interface such as a vertical touch screen, &
horizontal inferdace such as the touch-sensitive pad, an image caplure device,
and an image projection device. The system may capture animage of a
dacument displayed on the touch-sensitive pad. The user may remove the
dacument from the touch-sansitive pad, and the system projects an exadd
replica of the document on the touch-sensitive pad.

[o011} The user may then annotate the projecied image of the document
by adding ink oldects, texd objerts, imported digital objects. or combinations
thereof. These annotations are impilicitly grouped together by default each time
the user adds 8 new annotation. In one example, the user may ungroup the
annotations. The ungrouped annotations, whether ink or text annotaiions, may
remnain as part of the document and are not deleted. In this manner, the user
may move the annotations (o different portions of the document as separate
ftems. The annotations may also be regrouped o create a now instance of the
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group. i this regrouping, the newly-cregted group is created manually instead
of implicitly.

{6012 Thus, the system groups & number of annotations, i which the
grouping is reated by the processor as @ compound abject. Ones an annotated
documsnt is obtained, the annotated document may be storad in memory,
output 10 an outpud device such 88 a display device or a printing devics, or
transmitted 10 another camputing device.

o013 A5 wsed in the present specification and in the appended claims,
the ferm “implicit” or similar language is meant {o be understoad broadly as an
action performed by a computing device that requires no expliclt designation or
selection from g user. i e examples herein, a8 numbser of snnatations are
inplicitly grouped such that the user is not required to explicitly designate or
select the annotations 835 a group, Although, 1 one example, a user may
eoipicitly ungroup, group, o modify & group of annotations, the systems and
methods describad herein group the annctations implicitiy and be default,
[o014] Further, as wsed in the present specification and in the sppanded
claims, the term “a number of or similar language is meant to be understoad
broadly as any positive number comprising 1 1o infinity; zero not being a
number, nd the absence of & number,

[0015] In the followang description, for purposes of explanation, numercus
specific details are set forth in order {0 provide a thorough understanding of the
presert systams and niethads. | will be apparent, however, 1o ong skifled in the
art that the present gpparatys, sysiems, and methods may be practiced withowud
these specific defails. Reference in the specification o “an example” or similar
language means that a particular fegturs, structure, or characieristic descnibed
iy connection with that example is included as described, bt may ngt be
included i other examples.

[0016] Turning now 1o the figures, Fig. 1is a perspective view of 8 system
{100} for implicitly grouping annotations with an image, according to ong
example of the principles desaribed herein. The system (100} comprises a
cornputing device {161}, 8 touch-sensttive pad {102}, and an imaging device
{105}, The computing device {101} may be a deskiop computer, a laptop
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computer, @ mobile device such as a tablet device or 8 mobile phone device, &
parsonal digital assistant {PFDA}, or an aikin-one computing device with & touch
sensitive screan, among other computing device types,

0017 The touch-sensitive pad {182} is communicatively coupled o the
computing devics (101) via a first communication knk (103}, In this manner, the
fouch-sensitive pad {102} and compuding device (101} may communicats, for
example, data representing commands entered by 8 user. This data may
include data representing & number of annotalions made o animage of g
document {104) projected onto the touch-sensitive pad (102}, data representing
a number of conmmands entered by the user using the fouch-sensiive pad {102},
or dala representing 8 request for data from the comprating device (101, among
other types of data. Further, the computing devics (101) may communicale, for
example, dala associated with the imags of the document {104}, commands
erteraed by a8 user an the compiding device (101}, or data representing a requeast
{0018} The imaging device {108} may comprise any device or
combination of devices that are capable of caplring the image of the document
{104} such as a document {104) placed on the touch-sensitive pad {102}, and is
capatie of projecting an image of the document (104} onto the touch-ssnsitive
pad {102). Thus, the imaging device (105) may comprise an image caplwre
device such as a camera or video caplure device, and g projection device such
as a digital image peojector. The imaging device (105} is communicativedy
coupted {0 the compuding device (101} via a second communioation link, Inone
axample, the imaging device {105} and the computing device {107) may
conununicats, for example, data represeniing images of obiects caplured by the
imaging device {105), images of ohiects prajected by he maging device {1053,
data representing & number of commands entered by the user using the touch-
sensitive pad (102) or computing dewvice {101} to control the imsging device
{105}, or data representing a request for data from the imaging device {108},
[0019] The first {103} and second (108} communication links may be any
type of wired or wirsless communication fink. As o wire-based communication
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examples, the frst {163} and second {108} communication inks may comprise
Ethemet cables, fiber optic cables, universal serial bus (USE) cables, or other
wired communication types and protocals as identified by the Institute of
Elecinical and Elecironics Engineers {IEEE). As 10 wiralsss-hased
communicabon examples, the first (103} and second {108} communication links
protocols developed by the Blustooth Speaial interest Group, Wi-Fiwireless
cornmigtication protecals developed by the WF Alllance, nesr faeld
conununication protocols, infrared communication prolocols, or other wireless
comrnunication types and protocols as identified by the Institute of Elscinical and
Electronics Engineers (IEEE).

{0020} In one example, the system (100} may use the imaging device
{105} {o capturs an image of a document {104} or other object placed on the
touch~-sensitive pad {102}, and project an image of the document {104) oo the
touch-sensitive pad (102) in approximately the same orientation, size, and
lateral position along the swrface of the touch-sensitive pad (103). Inthis
pIanner, @ user may instruct the system {100} to capture an image of the
document {104} The user may remove the document {104) from the touch-
sensitive pad (103}, and instruct the syslem 1o projest an image of the document
{104) onto the touch-sensitive pad {102). Element 107 of Fig. 1 depicts a fieid
of image capture and image projection provided by the imaging device {105
[o021] Thereafter, 8 user may add a number of annptations to the
projected images of the document {104) by interacting with the ouch-sensitive
pad {102} including adding textual or graphical elements. The system (100
may than store the document and s associated annotalions in a data slorage
device, In one sxample, the documeant, the document’s associated annotations,
or combinations thereof may ke oulput to an output device such as a display
davice of the compuling device {101} o a prinling device, or an slectronic copy
af the document, the document’s associated annotations, or combinations
thereof may be ransmitted {0 another computing device,

(0023 in one example, the compuling device {101} is an allin-one
computing device. An allin-one compuding device is defined herain as a
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computer integrates the systam's internal components including, for example,
the motherboard, the central processing umt, and memory devices, among other
componerts of a computing davice into the same housing a3 a display device
wtitized by the computing device. In ong example, the albin-one computing
device {101) comprises a display with touch screen capabiliies, Thus, i one
gxample, the allr-one computing device {101} is, for example, a
TOUCHSMART computing devics or a PAVILION computing device, both
produced and distributed by Hewlett-Fackard Company, o any other aii-in-one
or glrrone touch screen computing dewvice producad and distributed by
Hewlet-Packard Company.

D023 The touch-sansitive pad (12} may comprise a resistive
fouchscreern panel, a capacitive touchsorgen panel, a surface acoustic wave
fouchscreen panel, infrared {ouchscreen pansl, or an optlical touchsersen pansl,
among other types of louchsorean panels. The user may salect a number of
commands or oplions dispiaved on the fouch-sensitive pad {102) fo control the
computing device {101} and the imaging device {1051, The user may also make
annatations {0 8 decument {104} projected onto the fouch-sensitive pad (3102},
or perform other functions in connection with the control of any slement of the
system {1005,
[0024] In one example, the imaging device {108} displays an interface
onto the touch-sensitive pad (102} in addition {o the document {104} as depicted
in, for example, Figs. 3 through 11, The interface allows the user to make
salections of a number of commands while annotating the document. These
conrnands may include commands requesting the document 1o be saved with
or withou! annotations, commands requasting a document (104} be projected
onto the touch-sensitive pad (102), comimands requesting activation of &
number of annolation tools, or commands requasting that an oplical character
recogrition {OCR) process be parformed oy the digital representation of the
projected image of the document {104}, among many other commands. The
corapuling device {101} and touch-sensifive pad (102} are able to map the
jocation of the user interface and its number of selectable commands such that
the selection of the salectable commands by g user via the fouch-sensitive pad
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{162} will resudt in the funclionaiity of those respective commands being
understood by the computing device {101} and touch-sensitive pad {102}, In
this manner, annotations made by g user on e touch-sensitive pad {102} may
be understood by the computing device {101}, and thoss annsiations may be
processed according to the methods described herain,

[002S] Fig. 2 is a block dssgram of the system {100) for implicitly grouping
annotations with an image of the document (104), according 1o one example of
the principles described herain. The system (100} may comprise the computing
device {101}, the vuch-sensifive pad {102}, and the imaging device {105 a3
described above.

D026] The computing device (101) may be implementad in an elscironic
device. Examples of electronic devices include servers, deskiop computers,
faptop computers, personal digital assistants (PDAs), mobie devices,
smariphonas, ganing svstems, and {ablets, among cther electronic devices,
[00277 The compiting device {(101) may be utilized in any data
processing scanario including, stand-slons hardware, mobile applications,
through a computing network, or combinations thereof. Further, the coemputing
device {101} may be used in & computing nebwork, & public dowd network, a
private cloud network, & hybrid cloud netwaork, other forms of networks, or
combinations thereof. In one example, the methods provided by the computing
device {(107) are provided as 8 service over g nebwork by, for example, & third
party. in this example, the service may comprise, for example, the following: 8
Software as 3 Renvice {Saal) hosting a number of gpplications; a Plathorm as &
Service (PaaS) hosting a computing platform comprising, for example, operating
systems, hardware, and storage, among others; an infrastructure as a Service
{iaal) hosting equipment such as, for example, servers, storage componests,
network, and components, among others; apphication program interface (APl as
a service (AP1aad), other forms of network services, or combinations thereof.
[o028] The preseant systams may be implemented on one oF multiple
hardware platforms, in which the moduies in the system can be exacuted on
ane or across multiple platforms.  Such modides can run on various forms of
cloud technologies and hybrid cloud techndogies or offered as a Saal
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{Software as a service} that can be mplemented on or off the choud. In another
aexample, the methods provided by the computing device (101) are executed by
2 local admirdstrator,

{0024 To gohisve s desired functionality, the computing device {101
comprises various hardware components. Among these hardware components
& number of penpheral device adapters {203}, and a number of network
adapters (204}, These hardware components may be inlerconnecied through
the use of 3 number of busses andior network connections. In one exampls,
the processor {201), data storage device {202}, peripheral device adapters
{203}, and a network adapter (204} may be communicatively coupded via a bus
{205}

{0030] The processor {(201) may sciude the hardware archifecturs o
retrieve exacutabla codea fron the data storage device {202} and exacute the
axecutable code. The exacutable code may, when execuled by the processor
{201}, cause the procaessor (201) {o implement at teast the funclionality of
capturing an image of a document (104}, projecting the image of the document
{104} onto the touch-sensitive pad (102}, providing annotation tools fo annotate
the document (104), processing annotations made {o the document {145 by a8
user, and storing the annotations according to the methods of the present
specification described herain, In the course of exscuting code, the processor
{201} may receive input from and provide outpul o a number of the remaining
hardware units.

[0031] The data storage device {202} may store dats such as exasutable
program code that s exscuted by the processor (201 or other processing
devica, As will be discussed, the data storage device {202} may specifically
store computer code representing 8 number of applications that the processor
{201) executes o implement at least the iunctonality described herein.

{6032} The data storage device (202} may include various types of
memory modiudes, including volatile and nonvoiatile memory. For example, the
data storage device (208} of the presend example includes Random Access
Memaoary (RAM} (286}, Read Only Memory (RO} {207}, and Hard Disk Drive

8
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{HDO) memory {208}, Many other types of memory may slso be wdilized, and
the present specification contermplates the use of many varying type{s} of
memory i the dats storage device {202} as may suit & particular application of
the principles described hersin, In cartain sogmpies, different types of meamory
int the dala storage device (202) may be used for different data storage needs.
For sxample, in cerfain axamples the processor (201) may boot from Read Only
Memaory (ROM) {207}, maintain nonvolatile storage in the MHard Disk Drive
{HDDY memory (208), and execute program code stored in Randon Access
Memory {(RAM) {208}

[0033] Genearally, the data storage device {(302) may comprise a
computer readable medium, a computer readabie storage medium, or & non-
fransifory computer readable medium, among others. For example, the data
storage device {202} may be, but not limited {o, an elsctronic, magnetic, oplical,
alectromagnetic, infrared, or semdconducior system, apparatus, or device, or
any suitable combinaton of the foregoing. More specific examplas of the
computer readable storage meditem may include, for example, the following: an
slectrical connection having @ number of wires, a partable computer disketie, a
hard disk, & random access memaory (RAM), a read-only memaory (ROM), an
grasable programnable read-only memory {(EFROM or Flash memoryl, &
portable compact disc read-only mamory (CO-ROM), an optical storage device,
a magnetc storage device, or any suitable combination of the foregoing. Inthe
cortext of this document, a computer readable storage mediunt may be any
tangible medium that can contain, or slore computer usable program code Ior
use by or in connection with an instruction execution system, apparatus, of
davice. In ancther sxample, a computer readable slorage medium may be any
non-iransiiory mediunt that can cordain, ofF store a program for use by or in
commection with an mstruction execution system, apparatus, or devica,

[0034] The hardware adaplers {203, 204} iy the computing device (101
enable the provessor {201) to interface with various other hardware elameants,
external and infemal 1o the compuling device {101}, For example, the
perpheral device adapters {263} may provide an interface o inputfoutpw
devices, such as, for example, display device {200}, 8 mouse, or a keyboard.
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The peripheral device adaplars (203} may also provide access 1o other externat
devices such as an external storage device, a number of network devices such
as, for example, sarvers, switches, and routers, client devices, other types of
compuding devices, and combinations therenf.

[0035] The display device {208) may be provided {o allow 8 user of the
computing device {101} {0 interact wath and implement the funclionsiity of the
compuiting device {101} In one example, the display device {208} of the
computing device {101} may be a louch screen display comprising a resistive
touchscrsen panel, a capacitive touchscreen panel, 8 surface acoustic wave
touchscrsen panel, infrared touchscresn panel, or an optical touchsoreen panel,
smong other types of fouchscrsen panals. 1 ancther sxample, the display
davice (209} of the computing device {101) may be a cathode ray tube (CRT}
display, a light-emifting diods {LED) display, an slectroluminsscsnt display
(ELDN, a plasma display paned (POPY, a liquid orystal display (LCDY, or other
forms of display devices,

[0038] The peripheral device adapters (203) may also create an interface
betwean the processor {201) and the display device {209), a printer, or other
media oulput devices. The network adapter (204) may provide an interface 1o
oiher comiputing devices within, for example, a network, thereby shabiing the
transmission of data between the computing device {101} and other devicas
located within the nebtwork.

[oa37] The computing device (101) may, when executed by the processor
{201}, display the number of graphical user interfaces (GUIs) on the display
device {200} associated with the execulable program code representing the
number of apphcations stored on the dala storags device {202}, The Glls may
include aspects of the executable code incluting executable code that provides
for captwting an image of a document {104), projecting the imags of the
document (104} onto the fouch-sensitive pad (102}, providing annotation tools o
annotate the document {104}, processing annotations made to the document
{104} by 8 user, and storing the annotations ascording 1o the msthods of the
present specification described hersin, The Glils may display, for example,
user-frteractive icons, butians, {ools, or ofher interfaces that bring showd the

10
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functionality of the systems and methads described herein. Addiionally, vig
making & number of interactive gestures on the GUIs of the display device
{208}, & user may bring sbhout the funchionality of the systems and methods
described harain, Examples of display devices (208} inciude 5 computer
screef, 3 laptop scresn, a mobile devics screen, a personal digitsl assistant
{PDA) screen, and a tablet soreen, smong other display devices (308).
Examples of the GUis displayed on the display device {(205), will be described in
more detall below,

[0038] As described above, the touch-sensifive pad (102} and the
imaging device {108} are communicatively coupled 1o the computing device
{101} to transmil data among these devices. By this manner, the system {100)
may obtain dala associated with & number of annotations made by a userto an
image of a document (104) displayed on the touch-sensitive pad {102}, and
implicitly group the annotations with the image of the document {104},

[0039] The compiting device {(101) further comprises a number of
modutes used in the implemeantation of the functionaiity of the systems and
methods described herein. The various modides within the computing device
{101} comprise exacutable program code that may be executed separately. In
{his exampls, the vanisus modides may be stored as separate computer
program products. I another example, the various modules within the
compuling device {101} may be combined within a number of computer program
products; each computer program produdt comgrising a number of the modules.
{60407 The computing device {101) may include an annotation maodute
{230} 1o, when executed by the processor (201), amnotate a documant
ancording fo selections gnd interactions mads by a user with the touch-sensitive
pad (1021, Anncigtions may include text annalations, ink annotations, and
image annotations as described shove,

[o041] The computing device {101} may include an annotation grouping
modute {2407 to, when exeduted by the processor 201}, group ammotations
made 1o an sleckranic document prapcied onto the touch-sensitive pad (102}
according 10 g number of rules. In one example, the annotafion grouping
module (240) implcily groups individual annotations made 10 g document sven

11
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though the armotaions are considered by the system (100} as independeant
objects. in ancther example, the anmotation grouping modute {240} includes
axecutable code that defines a number of business rules o determine when
annotations should be implicitly grouped versus treated as independent

annotstions.
[o042] The computing device (101} may includs an annoigtion

ungrouping module (250} 1o, when executad by the processor {201}, receive a
satection of a number of indhvidual annotations which the user indicates should
be ungrouped. This ungrouping option aliows the user to ssledt individual
annotations for deletion, moving, rofation, or other form of aditing. As describsd
sbove, the annolation grouping module {240} implicidy groups indhidusgl
annotations made (o a document, However, since the canvas grouping may
also be used for manual or explicit user grouping of objects, the ussr may use 8
renber of grouping controls to edit g group of annotations.  Editing the growp of
annotations includes adding of remaoving objects from the group, ungrouping af
of the objects, repositioning grouped annotations redative to each other, among
other annotation group editing functions, In this manner, it is possible for the
user to obtain the underlying document without annotations by deleting al the
annotgtions. Further, the ysar may relain ans o more annolations while
dedeting a number of other annotations. Thus, the ungrouped annotations,
whaether ink or texd annolations, may remsin as part of the document and may
not be deleted. In this manner, the user may move the annotations 1o different
portions of the document as separate tems. The annotations may also be
regrouped to create a new instance of the group. In this regrouping, the newly-
created group is created manually instead of implicitly.

{00431 Fig. 3 is a schematic view of the system () of Fig. 1 depicting a
workspacs {300} on a touch-sensitive pad (102) for use in annolating an imags
of a document {104}, according o one exampie of the principles described
herein. As depicted in Fig. 3, the touch-sensitive pad {102y may have a
workspace (300) with which the uss interacts with 1© annotate an mage of the
document (104}, for example. The workspace (3001 may comprise g document
display space (301}, @ number of annotation tools (302}, and a menu (303}

12
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The document display space {301) is used as a space in which the user places
a document {104} for image caplure by the imaging device {108} and i which
the system (100} displays an image of the documant (104}, Thus, s inthe
document display space (301} in which the user may annotate the displayed
wnage of the document {1041

[0044] The annotaton {ools may be selected by a user by touching the
portion of the {ouch-sensitive pad {102} on which a coresponding con s
jocated. For examipte, the icons may xlicate a gl used for annotating the
image of the document {104) in some way including, for examples, adding text
objscts, adding ink ohjscts, and adding digitsl objects imported from ancther
source, among other types of annotation obiects.

[0045] The menu {303} may comprise a number of selsctable menu
options that provide additional functionality such as, for example, document
saving options, document printing options, image importing options, document
vigwing options, and annotation grouping options, amaong other types of menu
options. As to the annotation grouping oplions, a user may be given fo the
option {0 ungroup & number of annotations from cther annotations and from the
underhying document {104} as will be described in more detall below. Howaver,
{he present systams and methads implicitly group annctations togsther and with
the underlying document {104} such that the grouped annotations are placed on
a separate virtual canvas.  This implementation of grouping allows for the use of
the text objects, ink pbiects, and digial objects imported from another source as
presented herein, and provides the ability to move all of the grouped objscis a8
a unit by moving the canwvas. In one example, the size of this canvas may be
defined {0 be the size of the smatllest rectangudar bounding box that includes all
of the objects in the groug.

fou46] The canvas may be defined by a number of user interface and
graphical user interface kbranes or frameworks. These libraries or rameworks
may include, for example, the WINDOWS PRESENTATION FOUNDATION
{WPF} runtime libraries developsd and distributed by Microsolt Carporation, the
QT {proncunced S kiul of “cute") runtime library developed and distributed by
Digia and the Qt Praject, WINDOWS FORMS (WINFORMS} graphicat

£
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application programing interface (AR developed and distributed by Microsoft
Cormporation, or JAVA RUNTIME ENVIRONMENT developed and distributed by
Oracle America, Inc. The annotations are groupad and placed in the same
canvas, and the canvas s added 1o the collection of abpds in the document.
[0047] Figs. 4 through & are schematic views of the system {100} of Fig. 1
i use to annolate an image of the document {104} with an ink ol {| according
o one exanple of the principles descnbed herain. As depicted in Fig. 4, the
systeny (100} has caplured an image of a document {104} and the document is
selected by & user and displayed in an annotation workspace (4001 Inthe
exarmple of Fig. 4, the document {104} is 3 spreadshee! document created by 8
spreadshest gpplication such as, forexample, EXCEL spreadshest application
developed and distributed by Microsoft Corporation,  The ghost hands (401,
402} depict a user's inferaction with the fouch-sensifive pad {102} in craating an
ink armotation, i the example of Fig. 4, the user is highlighting (405} a
honzontal row entry (404} within the spreadshest document as depicted with
gnost hand 481, In one example, the user may have selected g highlight or ink
tool among the annotation tods (302} of the workspace {300},

[o048] As depicted in Fig. 4, a number of ink annotation tools (408} may
be displayed 1o the user 10 apply diferent types of ink annotalions including
highlighting, line drawing, or paint brushing, among other types of ink
annotations. Once the user s finished annotating, the user may sslect & "Dong”
button (4033 o exit the annotation made as indicated by ghost hand (402},
Alternativaly, in arder 1o cancel the annotation and clear that highBighting (405}
or other il annotation nstance fron the document {104}, and retum o the
document {104}, the user may select a "Cancel” button {407}

{00491 In Fig. &, the user may salect the document {1043 by touching the
document {104} within the document display space (301) of the workspace
{300) as the ghost hand (500} is depicted. Fig. 5 also depicts the sddition of 8
digital object {501) imported inta the document and appended thersta, A user
may select an impart button (B02), select a digital object from a file stored on the
cornputing device {1671} or other sowee, and select a porlion of the document
{104} {0 append the digital object (301 I this manner, the highlighting {405}

14
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and digital object (801} are recognized as being on the sbove-desenibed canvas
and are treated as mplicitly groupad. A user may further sdd text annotations
o the documeant {104} which the system {100} will bnplicitly add to the canvas.
Text annofations will be desaribed in more detalt below, In ong sxample, the
digital object (501) sdded o the document (104} may be, for example, a notary
signature block, a watermark, an imsage or other form of non-text or non-ink
slement. in another example, the digits! object (801) added to the document
{104) may be ancther document. i this example, the added document may be
appended before or after the document (104). Thus, grouping of the
annotations may include wmplicitly grouping docwiments along with the ink
annotations and the text annotations.

[0050] As depicted in Fig. §, the ink layer created by the highlighting
{405} in Fig. 4 and the document {104} are implicitly grouped, As described
above, the size of this carvas may be defined o be the size of the smallest
rectanguiar bounding box that includes all of the objects i the group. The
bounding box {602) is depicted in Fig. 8 using a dashed-ine box around the
document {104} and the highlighting (4058}, f 3 user annotates outside the
rectangular bounding box (802}, then the area of the rectangular bounding box
(B2} is endarged o inchude that additional annctation.

[o051} Iy this manner, the highlighting {408) and the document {104) may
be rofated, resized, or moved {ogether as 3 single unil. Rofation of the implicitly
grouped highlighting (405 and document {104} is depicted in Fig. & by anow
801, While having hw implicitly grouped highlighting (405} and document {104)
setectad, the user may salect an annotation tools (302) to edit the highlighting
{408}, for sxampile,

{0052 Figs. 7 through 12 are schemalic views of the system {1003 of Fig.
1 u1 use to annotate an imags of the document (104) with & type toul, according
o one exanple of the principles described herein. As depicted in Fig. 7, a user
may select the document {104 as depicted by ghost band (701 In arder ©
create type obyjects within the document (104}, the user may seledt the type ool
{700) as depicted by ghost hand {702}, Once the type tool (TO0} is selected, the
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workspacs {300} may switah to an edit mode in which a keyboard (800) is
displaysd.

[0083] A text box (BO1) appears to allow the user 1o typs taxt into the box
as an gnnotation. inone example, the text hox (801} may appear at a default
position such as, for exampie, the uppsy lell comer of the dotument {104 as
depicted in Fig. 8. In another example, the text box {801} appears at a locstion
corresponding {0 an arga of the touch-sensitive pad {102) last ouched or next
touched by the user. The user may move the text box {801} ¢ a postion on the
document where he or she wants it {0 be placed as depicied by ghost hands
803 and 804, This allows the user to Bl in desired porions of the document with
fext such a5 inthe example of Fig. 8 where & 8 in form is pressnted.

[0054] A set of lext controls {(BQ2) may be located above the keyboard
{800}, The texd contrelds (802} provide for a user fo change text styles, fords,
sizes, justfication within the text box (8013, alignment within the texd box (801),
e spacing, or other characteristics of the lex! entered into the text box {8011
in Fig. 8, only the selected fext box {801} is shown. However, this single text
box {801} cannot be moved, sized, rotated, or othenwise adited at this phase of
the annotation because the user has not selected the "Done” bulton (403}
{0055] Figg, © shows a user typing as depictad by the ghost hands (806,
801}, Fig. 10 depicts the user's ability 1o scroll (o another pordion of the
document {104}, In one example, the user may move his o her hand from the
document {104) {0 g portion of the document display space (301} or the
workspace (300) gs depicted by ghost hangs {1000, 1001, and drag en &
portion of the document display space (301} or the workspace {300} 1o soroll the
document {104} up o down as depicted by arow (1002}, The user may ap on
anather portion of the documerd {104} in order (© create 8 new text box (118G
as depicted i1 Fig. 11

[0056] Onee the yser s finished annotating, the user may sslect a "Done”
button (403} to exit the armotation mode as indicated by ghost hand {(1161).
Alternatively, in order {o cancel the annotation and clear that texd box {1100} or
ather text annotation instance from the document {104), and retumn o the
document {104}, the user may select a "Cancel” button (407}, Fig. 12 depicts an
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annptated document (1208} on the document display space (301 of the
workspace (300) displayed on the touch-sensitive pad {(102). The annotations
made to the document {104} iy order fo achieve a dasired annolated document
{1200} are implicithy grouped o one anather and 1 the underlying documess
{104),

[QO57] The user may further annotate the annolated document (1200}, or
may save & copy of the annotated document {1200}, Storing the annotated
document may include indicating that the annotations are grouped on 3
COMRNION canvas. This implicit grouping sliows for standard object typss o be
usad and o move all of the groupead obiects as a unit by moving the canvas
containing alf the annotations.

[0058] In one example, the user may ungrou the impliclt grouping of
annotations.  This may be performed by selecling one of more annotations vig
the touch-sensitive pad (103} or via the computing dedce (101} or the display
device {2091 of the computing device {101}, and selecting an ungroup option.
This ungrouping vption aliows the yser {0 select individual annotations for
deletion, moving, rotatian, or ather form of editing.

[0059] The code contained business rules fo determine whan ems
shwuld be automatically grauped versus trealed as indspendent olyecis. For
nstance, when the user takes a digital photograph using the system's
downward facing camera, the software will automatically enter an isolation
mode” that shows the photo taken by the user in the user interface all by fiself
When in ihatl cordextually determined mode, the software gllows the user 1o add
ink and text objects that are implicitly grouped with the image.

{0060} The tems are grouped by placing tham on the same WPF canvas
ohiect, and the canvas oblect i3 then addad o the collection of abjects inthe
document. Since the canvas grouping mechanism i also used for manusl or
explicit user grouping of objects, the user can use the normal grouping controls
to edit the group.  BEditing the group includes adding or removing objects from
the group, ungroupang all of the obyscts, and reposiioning grouped obiscts
refative to each other,
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{0061} Fig. 13 is a flowchart showing a method (13008} of annotaling an
image, according to one example of the principles desceribed herein. The
mathod {13001 may begin by projecting (Black 1301} an image of a document
onto & wuch-sengitive pad (182). This may be performed by the imaging device
{105} caplunng an image of a document (104} and projecting the image onto the
fouch-sensitive pad {102} as descoribed above. The system (100}, exetuding the
annotation module (330, may recaive {block 1302} a number of userinmuat
annotations to the document (184}, The system {100}, execuding the annotation
grouping module {240}, imphatly associates the annotations with the documesnt
{104} withouw! receiving selection of g annofation grouping mode from 8 user
An annotation grouping mods is any mode that causes the system (100 o
group or ungroup annotations made o the document {104}, iIn this sxample, the
system (100}, sxscuting the annotation grouping module (240}, implicitly
agasociates the annotations with the document {104}, and the user may then
sefect & annotaton grouping mods (o override the impiclt groupng.

{0063 Thus, the implhicl grouping feature of the prasent systems and
methods allows the usey to implicitly group annotations within an annotated
document by default while still gllowing the user 1o spacily @ number expdicit
groupings of & number of selectad shiects. I either stustion, the annotations
are grouped together and treated Hke a single, compound object. The defaut
behavior is beneficial because otherwise 3 user who wants to annotale a digital
Inage using ink or texy, for example, would need o perform the additionat steps
of explicitly grouping anreiations with the documaent {1043, I the user does not
perform this nonsimplicit step, then the annotations would not move with or be
treated as a part of the document (104) when ths ussr manipulates the
document {104} The present systems and mathods are more intuilive because
they group the annotation with the document {104} implicitly.

{0083} Aspects of the present system and method are described herein
with reference o flowchart illustrations andior block diagrams of methods,
apparatus (systems) and compuder program products according 1o examples of
the principles described herain, Each Mok of the flowchart dustrations and
block diagrams, and combinations of tlocks in the flowchan Hustrations and
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block diagrams, may be implemented by computer usable program code. The
computer usable program code may be provided {0 a processor of a general
piirpose compuiter, speciadl purpase computar, or ather programmable dats
Drocessing apparatus 10 rochuce a maching, such that the commader usabis
program cods, when executed vig, for sxample, the progessor (201) of the
compiter device {(101) or other programmable dats processing spparatus,
rnplement the funclions or acts specified in the Howchart andfor block diagram
block or blocks. I ane sxampis, the computer usable program code may be
embodied within a computer readable storage medium; the compuler readable
storage medium being part of the compuder program product. In one example,
the computer readabis storages medite s 8 non-transitory computer readabls
medium,

{0084] The specification and figures describe a method, system, and
computer program product for implicitly grouping annotations with a dacument,
The method includes, with 3 projection device, prajecting animage of a
document onto & touch sensitive pad. The method further includes recelving a
number of user-input annotations o the document, and with @ processar,
implicitly associating the annolations with the document withow! receiving
selection of an annotaion grouding mode from a user, This method of implicitdy
grouping annotations with a document may have a number of advaniages,
ncluding: {1) sliowing a user {0 reuse the previously implemented grouping,
inking, and tet editing features of the software application with minimal
modification; (2} providing the user with a flexibie annotation feature y allowing
the user to freely choose {0 annotate an image with any number of annotations;
and without utiizing & label or callow approach; and (3} through the context-
based approach of the present systerms and methods, allowing the software o
default to treating text and wik as annolations when the context suggests this is
the user's intent while also aliowing the user the ability to ungroup the text and
ink inte independent objects, among other advaniages.

[0065) The precading descnption has bean presented o flustrale and
desoribe examples of the panciples desoribed, This description is not intended
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to be exhaustive of to limit these principles 1o any pracise form disclosed. Many
modifications and varnations are possible it ight of the above teaching.
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CLAIME

WHAT IS CLAIMED IS

1 A method of implicitly grouping annotations with a document, comprising
with & projection device, projecting an imsge of a document onto a ouch
senaitive pad,
receiving a number of userinpul annotations © the document; and
with & processor, implicitly associaling the annolations with the document

without recsiving selection of an amnotation grouping mode from § user,

2. The method of claim 1, further comprising:
capturing an image of the document with an image caplunng device, and
with the processor, intiate an isclation mads in which the imags of the
document is displayed to 8 user on & display device.

3. The method of claim 2, i which the display device is a touch-sansitive
pad on which the image of the document is projecied.

4, The method of claim 2, inwhich the display devioe is & fouch-soraen

compuling devics,

8. The method of claim 1, n which implicitly associgting the annoigtions
with the document without receiving selection of an annetation mode from a
LUSEr COMprises:

grouping the annotabions by adding the annotations ¢ 8 conwaan

adding the GU laver a5 one of a number of layers assoviated with the
image of the document

& The method of claim 1, further comprising recelving user-specifiad
association instructions, the user-specified assopiation instructions defining how
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the snnotation group is edited, i which the edited grouping is treated by the
processor as a compound object

7. The msthod of claim 8, Inwhich sditing the annotation group comprises
adding annotations {o the annotation group, removing snnotations from the
arinotation group, repositioning grouped annotstions relative fo each other, or
combinations thergof.

8 A computer program product for impheilly grouping annolations with 8
dooumeant, the computsr program product comprising:
7 compuier readable storage medium conyising sompider usable
program cods embodied therawith, the computer usable program code
when sxscuted by a processor, 1 detedt usse-input on 8 fouch
gsensitive pad; and
wmplicily assocate the userdnpud 85 & number of annotations o
an image of 3 document projected on the ouch sensiive pad withowt
receiving selecton of an annctation mode from a user.

g, The coamputer program product of claim B, further comprising:
computer usable program code o, when exscuted by 3 processor,
determing if a captured image comprises a document; and
if the captured image is a document:
computer usable program cade o, when exeswded by 3 protessor,
define a number of fields in the document; and
computar ussble program code 1o, when execiided by 8 processor,
recognize 8 number of characters within the dosument using an optical
character recognition process on the document.

16 The computer program product of claim 8, further comprising:

computer usable program code 1, when executed by the processar,
oregle 8 hounding box howrwding the annotations; and
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compuler usable program code to, when executed by the processor,
determine if & subsequently added annotation is outside the bounding box; and
if the subsaquently added annctation is outside the bounding box:
computer usable program sode fo, when executad by the
Processor, increasing the size of the bounding box o include the

subssqguent annotation.

11, The computer progranm groduct of claim 8, further compising compider
usable program code {0, when executed by the processor, detsmmine whather
annotations should be grouped or treated as independent annolations based on
& number of policies.

12, The computer program product of claim 8, further comprising computer
usable program code o, when exectded by the processor, determing wheather
the user annotatons are ik annotations, a text annotations, of imported digial
obyjects.

13, The computer program product of claim 8, i which the image of the
documert 15 an image capturaed by an image caplige device cowpled o the
LrOCessor.

140 A system for annotating a documeant, comprising:

an image capture device for captuning an image of a document;

an image projection device Tor projeciing the mage of the dosument onto
a touch-sensitive pad in the same location and onentation as the originsl
document during the captunng of the image of the document;

& processor 1o receive & number of user-inpul snnetations o the
doecument and implicitly associate he snnotations with the document withouwt

receiving & sefection of an annotation mode front g user,

18, The systam of claim 14, in which the image of the document is an image
of g document prepared by a computer program.
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