DESCRI PTI ON Tl TLE OF THE | NVENTI ON AUTOVATI C ATTACHMENT
OF A CAPTURED | MAGE TO A 5 DOCUMENT BASED ON CONTEXT TECHNI CAL FI ELD

The presewd 2emmoosrent of the invention relates to port ablrgrrawpssesing
devices and el ectronic 10 docunents, and in particular, user interfaces for
portabl e conputing device that allow the automatic attachment of a captured
i mage to a docunent based upon the context of use of the portable conputing
devi ce. 15 BACKGROUND ART The use of portable conputing

devi ces has beconme commonpl ace for DESYRUBBISN I n addition to having a
conventional desktop conputer, many users al so have sone type of portable
conputi ng device. Exanples of 20 present-day conputing devices include

el ectroni c devices for reading such as the Reader from Sony Corp., the

Ki ndl e from Afdddh Ot hBNWobRIPKom Bar nes & Nobl e. Snal | er portable
conputing devi ces incIudeUgﬁglethora of smart ghones i ncl udi ng the i Phone

from Appl e Conputer Inc.A AFF CBREAERGEMEY TF PEnd ReSERYRRD | HMADE iTdh Pand t he

Pre fromPalm_ just to name a few. There have al so been increased sal es of
not ebook 5ap@&é¥%§ﬂ?t§ﬁﬁ%ﬁ npi EF&Tof fering different |evels of
processing capability and size. One particular problemw th such prior
devices 5 is that they are difficult to operate and configure especially

for the |ay ophi.sticated user. For exanple, these portable
conput i ng dg%%dﬂhfaxirgﬁé%binilar to desktop conputers and have a variety

of configuration dEtailSTﬁHChpgés@HtinQHBo@?%E%%’ %%tpghedethgntion

relates to portable computing devices and electronic

10 documents, and in particular, user interfaces for portable
computing device that allow the automatic attachment of
a captured image to a document based upon the context of

use of the portable computing device.

15 BACKGROUND ART

The use of portable computing devices has

become commonplace for many users. In addition to having

a conventional desktop computer, many users also have some
type of ©portable computing device. Examples of

20 present-day computing devices include electronic devices
for reading such as the Reader from Sony Corp., the Kindle
from Amazon, and the Nook from Barnes & Noble. Smaller
portable computing devices include a plethora of smart
phones including the iPhone from Apple Computer Inc., the

25 Blackberry from Research In Motion and the Pre from Palm



10 communi cation type,. avail able connections, data synchroni zati on which
can make themvery difficult to use. Furthernore, many of the devices
requi re avoaowntisonal keyboard or sonme pseudo- si mul at eg¢ctrypmivessason of

t he keyboard in which to input data to the portable conputing 15 devices.
interfaces to
interact with portable conputing devices. Those interfaces may al so change
depending on the application that is being run by the portable conputing
devi ce. Requijnisig tcheamseaof egucH emerrousse anid aibefear emic r2@ sawt erflaces

This requires that the users |earn a nunber of different

reduces the usability and conveni ence of such devices. Mny

portabl e
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example, these portable computing devices are very similar
to desktop computers and have a variety of configuration
details such as an input device, output device,
communication type, available connections, data
synchronization which can make them very difficult to use.
Furthermore, many of the devices require a conventional
keyboard or some pseudo-simulated type version of the
keyboard in which to input data to the portable computing
devices. This requires that the users learn a number of
different interfaces to interact with portable computing
devices. Those interfaces may also change depending on
the application that is being run by the portable computing
device. Requiring the use of such numerous and different
interfaces reduces the usability and convenience of such
devices.

Many portable computing devices also include
a camera. However, one particular aspect of portable
computing devices that is difficult to use is the camera.

First, the user often has to change modes in order to



Interactions with the portable conputing device are required to either send
the photo or nove it to another location. For exanple, in order to send a
pi cture twetoibMokas just been taken, the luser has to exirtTuRmiceses@ node,
enter an application that is going to send the picture, attach the picture
to a nessage, and then send the nmessage. Even when nerely copying the
pi cture that has been taken fromthe portable conputing device to a desktop
conput er 15 requires a nunber of steps. Typically, the camera nust be
connect ed forpeoratai cated ogamersone rManner ndduil eeslesktaop @nputterentThen
the browser or file systemmnust be utilized to locate the picture froma
directory t happlicatdesn the ¢x1tedona thew peppabretéonpati Agnead &e@deThen 20
t he picture nust be cefied fromthe portable conEuting _

be started, and then settings for the camera input only

after which the user is able to take a picture. Second,

5 once a picture has been captured, it 1s stored on the
portable computing device. A number of steps or user
interactions with the portable computing device are
required to either send the photo or move it to another
location. For example, in order to send a picture that

10 has just been taken, the user has to exit the camera mode,
enter an application that is going to send the picture,
attach the picture to a message, and then send the message.

Even when merely copying the picture that has been taken
from the portable computing device to a desktop computer

15 requires a number of steps. Typically, the camera must
be connected for communication in some manner with a
desktop computer. Then the browser or file system must
be utilized to locate the picture from a directory that
includes the files on the portable computing device. Then

20 the picture must be copied from the portable computing
device to a desired location on the desktop computer.
Finally, an application must be opened so that the picture
can be used or sent {(e-mail). Thus, current day portable

computing devices make it very difficult to use the camera

25 to capture images and integrate those images into workflows



device to a desired |ocation on the desktop conputer. Finally, an
application nust be opened so that the picture can be used or sent

(e-mai | ) .wohug/ooeisnr ent day portable conputing devi ces mrargr2i11/v&236
difficult to use the canera 25 to capture inmages and integrate those inmages
into workflows or otherwise transmt those i mges. SUWARY OF THE

| NVENTI ON MEANS FOR SOLVI NG THE PROBLEMS 5The present enbodi nent of the

i nvention overcones the deficiencies and limtations of the prior art by
provi ding a systerhdmoridsdet mamsmiti chaseadmaerts .of a captured image to a
docunent based upon the context of use of the portable conputing device.
The system of the 10 present enbodi nent of the invention automatically
attaches a captured inmage to_a document being di splayed on a portable
computi ng deﬁQMMAR¥rQ%ﬁH%%eIN%ENﬁéOHapturlng of the image. In one

enbodi ment, a new page is added to the current docunent being reviewed and
di spl ayed onMﬂﬁyﬁfféhwﬁQﬁﬁEN%o%ﬁﬁtPﬁ@ &gylce and then the imge and

net adata are attached |nquat newéﬁ1 not 1ﬂg i ment, the docunment
i ncl udes tretadata havi ng a'9 o®3t5% t ”?erﬂa e§ 3 PFERE T8 upon

capture the ifm e the 9%9R§E f%lg@g 5 aggoiﬁﬂlggtag%sn%%aQ%ta ! %1 on.

This 20 is part|c61ar y- adVvant ageous becausSe the “System aut onat

recogni zes t%ertdgguggem% %elggﬂﬁgm@og wﬁx%eﬁa@mé&w

portabl e conputin vice i g operate en the user 1 nputs the

captured i mage GYFBMY ihRd TROG bSRARINY %%s%?ﬂ WO ealnlveaddgd to

use of the portable computing device. The system of the
10 present embodiment of the invention automatically
attaches a captured image to a document being displayed
on a portable computing device in response to the capturing
of the image. 1In one embodiment, a new page is added to
the current document being reviewed and displayed on the
15 portable computing device, and then the image and metadata
are attachéd in that new page. In another embodiment, the
document includes metadata having a location at which
images may be stored and upon capture the image, the
captured image is stored at the metadata location. This
20 is particularly advantageous because the system
automatically recognizes the document being viewed (e.qg.,
the context in which the portable computing device is being
operated) and when the user inputs the captured image
command, the image is captured and automatically added to

25 that document.



25 that docunent. I n one enbodi nent, the portable
conputing device includes a processor, a display, stroke capture

capabi | i two 2a10@pmna and a wirel ess commmi cati on capabipciry201Tbhes2p0r t abl e
conputing device is adapted to 5 receive docunents, add stroke annotations
to the received docunents, add captured inage annotations to the received
docunents, and send the annotated docunents. The portable conputing device
al so includes a presentation nodul e and an autonatic capture nodul e. The
presentation nodul e i s 10 espensirilosdimentpr esbat ipwy tdoclere cbmpagesnoon t he
di splay as well as user interfaces allowi ng the addition of stroke

annot ati ons, devd cridindbade$ saprocedsiomages,dirllay hestackporaptorse t aken
on the docunents. The automatic capture nodule is_utilized for the
automati ¢ cagEPEePIdfiths | magedreeR addiidi o of ¥ AécEapt GPRAUNARGES Ao
docunents. The automatic capture nodul e advant ageously determ nes a
document cur CERABRA i p ayd® B Lt 150 ACaR U EhRY i devird@pP et Ssoni tor s
for a capture inmage signal. Upon detectjon of the, ca tur%glina e .sigpal,
Lhe aut ondt i &St dhPaFE 7B e “A00S L F RES CHBREI BHL PRAGE ('S RECHdC TNt

t hat was currgent] ei ng di splayed .on_the portabl e conputing devi.ce., The
present  embodiHRETO 1 RES) ROBRELSH ATE8SI HUtges & hovel et hod Tor
capturing an jJmRge i.C i i dqﬁﬂgg a
nunber of no&% ugggﬂi%ﬁgggggggﬁmaQﬂhxtQQQaQ&@ﬁﬂéfﬁgétures gkgaggghntages

descri bed hergif &6 PRfeBldes INHHInE R @aaxe%%:tta{tqngl PRI es2nd

advantages wi Il "be apparent to one of ordinary skill in the art in view

of the figures, and4R%Grd R r MHRRVE ., IThesBoulsénke tidreshddiate tike
| anguage used in the specification has been principally selected for

readabi | ipy aRGPorEiIBIG ifyal fsgasasy atthnit tpadddridn the scepaagf the
i nventive subject matter
as well as user interfaces allowing the addition of stroke
annotations, the addition of captured images, and other
actions to be taken on the documents. The automatic
capture module is utilized for the automatic capture of
15 images and addition of the captured images to documents.
The automatic capture module advantageously determines a
document currently displayed by the portable computing
device, and monitors for a capture image signal. Upon
detection of the captured image signal, the automatic
20 capture module adds the captured image to the document that
was currently being displayed on the portable computing
device.
The present embodiment of the invention also

includes a novel method for capturing an image and

25 automatically adding it to a document, and a number of novel



10 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a block

di agram of an enbodi nent of a system for automatic attachnment of a captured
i mage i n wocorxarse Wi th the present enbadli nent of the iPovgRro10m65235
Figure 2A is a front plan view of an enbodi nent of a portabl e conputing
device in accordance with the present enbodi nent of the invention;

Figure 2B is a back plan view of the enbodi nent of a portable conputing
device of Figure 2A in accordance 20 with the present enbodi nent of the
invention; wuser interfadegure 3 is a bl ock diagram of the enbodi nent of
the portable conputing device in accordance with the present enbodi nent of
the invention; The featumRiggama 4divangd agescKegicagimd dfergnn
enbodi ment 25 of the stroke and i mage wor kfl ow server in accordance with
the present eéfsodidteralbfinpéuphpyvengingnmany additional Ffgarerssi ang
schematic flow diagramil|ustrating the automati c _docunent processing in
accor dance wadYaHe 3R esEht! tDoPRRRENBf LPheNENGENPFEANATY BikKddrle 3 i s a

flow chart illustratjng .a first. enbodi nent of a nethod for autonmatic
L eranb ot ne Bt U SRt he S e PR TSTes b e S ment of
the invention;, Figure 7 |s a flow chart illustratin second .10 enbodi ment
of a method for gyf)gﬁéjti %eat?gi% \Fgrlen?a%% at%%ptluarré é|9(1;r%geus|enorﬂaclcnor élnece wth
the present @p%%%ﬂ?%gtf13th%dgweggéﬂn;principally selected for

readability and instructional purposes, and not to limit

the scope of the inventive subject matter.

10
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a block diagram of an embodiment
of a system for automatic attachment of a captured image
in accordance with the present embodiment of the invention;
15 Figure 2A is a front plan view of an embodiment

of a portable computing device in accordance with the
present embodiment of the invention;

Figure 2B is a back plan view of the embodiment
of a portable computing device of Figure 2A in accordance

20 with the present embodiment of the invention;

Figure 3 is a block diagram of the embodiment
of the portable computing device in accordance with the
present embodiment of the invention;

Figure 4 is a block diagram of an embodiment

25 of the stroke and image workflow server in accordance with



Figure 8 is a graphic representation of one enbodi mrent of the inbox user
interface in accordance with 15 the present enbodi nent of the invention;

Fi gure 9 we 2a12gnagphi c represent ati on of an exanpl e for mpdirgptaayesk2san one
enbodi nent of the formuser interface in accordance with the present
enbodi mrent of the invention; 20Figure 10 is a flow diagram of the user
interfaces for automatic attachnent of a captured inmage in accordance with
one enbodi nent of the present enbodi nent of the invention; and

Figure 11 is thd lpowe shragrembodihbetusér tRe iimvenftaces; f or automatic
attachnment of a captured image in accordance with a second enbodi nent of
the present enbodi ment ofigheei nenti®sn. aDESCRISMH TGN OFf T¢F REEERENGE
NUMERALS 5100 System 102 Portabl e conputing device 104 Network 106 Stroke
and i mage worllfllust madyieg 108e Copplrar tidl 1 uiRe st orpgecessing  in

accordance with the present embodiment of the invention;

5 Figure 6 is a flow chart illustrating a first
embodiment of a method for automatic attachment of a
captured image in accordance with the present embodiment
of the invention;

Figure 7 is a flow chart illustrating a second

10 embodiment of a method for automatic attachment of a
captured image in accordance with the present embodiment
of the invention;

Figure 8 is a graphic representation of one
embodiment of the inbox user interface in accordance with

15 the present embodiment of the invention;

Figure 9 is a graphic representation of an
example form displayed in one embodiment of the form user
interface in accordance with the present embodiment of the
invention;

20 Figure 10 1is a flow diagram of the user
interfaces for automatic attachment of a captured image
in accordance with one embodiment of the present embodiment
of the invention; and

Figure 11 1s a flow diagram of the user

25 interfaces for automatic attachment of a captured image



112 Coupling 116 Signal line 118 Signal |ine 120 Signal |ine 15202
Conmputi ng pad 204 Stylus 206 Display device 208 Stroke capture device and
nmodul e 2Molopuo2sevi ce 20 212 I nput dewd ce 214 | nput aeeviJem12d&23anput
device 218 | nput device 220 Qutput device 25302 Processor 304 Menory 306
Comuni cation unit 308 Uni que device I D 310 d ock

in accordance with a second embodiment of the present

embodiment of the invention.

DESCRIPTION OF THE REFERENCE NUMERALS

5 100 System
102 Portable computing device
104 Network
106 Stroke and image workflow server
108 Computer
10 110 Data storage
112 Coupling
116 Signal line
118 Signal line
120 Signal line
15 202 Computing pad
204 Stylus
206 Display device
208 Stroke capture device and module
210 Input device
20 212 Input device
214 Input device
216 Input device
218 Input device
220 Output device

25 302 Processor



5312 Met adata nodul e 314 Loggi ng nodul e 316 Docunent transfer nodul e 318
Docunment creation nodul e 320 Bus 10322 Presentation nodule 324 O her
appl i cat iwood2830her applications 326 Gher |/0 devi cesT3RD1f0éesmAt i C
capture nodul e 15402 Processor 404 Menory 406 Comruni cation unit 408
Docunent transfer nodule 410 C ock 20412 Workfl ow nodul e 416 Loggi ng nodul e
418 O her applications 422 Display device 424 CQutput device 25426 Uni que
device 1D

304 Memory

306 Communication unit
308 Unique device ID
310 Clock
5 312 Metadata module
314 Logging module
316 Document transfer module
318 Document creation module
320 Bus
10 322 Presentation module
324 Other applications
324 Other applications
326 Other I/O devices
328 Automatic capture module
15 402 Processor
404 Memory
406 Communication unit
408 Document transfer module
410 Clock
20 412 Workflow module
416 Logging module
418 Other applications
422 Display device
424 Output device

25 426 Unique device ID



428 | nput device 430 Verification nodule 502 I nbox 504 Docunent 5512 Backup
server 750 Bottom regi on MODE FOR CARRYI NG QUT THE | NVENTI ON A system for
t he aut ommbize12atesehment of a 10 capturedoi nage to a doeuwrsrtoibassess upon
the context of use of the portable conputing device is described. In the
foll ow ng description, for purposes of explanation, numerous specific
details are set forth in order to provide a thorough understandi ng of the
invention. It will be

428 Input device

430 Verification module
502 Inbox
504 Document

5 512 Backup server

750 Bottom region

MODE FOR CARRYING OUT THE INVENTION

A system for the automatic attachment of a

10 captured image to a document based upon the context of use
of the portable computing device is described. 1In the
following description, for purposes of explanation,
numerous specific details are set forth in order to provide

a thorough understanding of the invention. It will be

15 apparent, however, to one skilled in the art that the
invention can be practiced without these specific details.

In other instances, structures and devices are shown in
block diagram form in order to avoid obscuring the
invention. For example, the present embodiment of the

20 invention is described in one embodiment below with
reference to portable computing devices that are
exemplified in a hardware and software platform like the
Amazon Kindle that utilize electronic paper, e-paper or
electronic ink display. However, the present embodiment

25 of the invention applies to any type of portable computing



15 apparent, however, to one skilled in the art that the invention can be
practiced without these specific details. In other instances, structures
and devi cwe 2armosszown i n bl ock di agram faimin order toprevaprzhiobsesy i ng the
i nvention. For exanple, the present enbodi nent of the 20 invention is
descri bed in one enbodi mrent below with reference to portabl e conputing
devices that are exenplified in a hardware and software platformlike the
Amazon Kindle that utilize electronic paper, e-paper or electronic ink

di spl ay. Howelearicd hehgir esentcagrthodi nerk, 2B tef arive domremdson aapplsieesd t o any
type of portable conputing device that can capture ink, data and commands,

and send doc@Wesierdlecelonicanigally. Reference in the
specification to "one enbodi ment” or "an enbodi nent” neans that a
particul ar Reference in the specification to “one

embodiment” or “an embodiment” means that a particular

5 feature, structure, or characteristic described in

connection with the embodiment is included in at least one

embodiment of the invention. The appearances of the

phrase “in one embodiment” in various places in the

specification are not necessarily all referring to the same

10 embodiment. In particular the present embodiment of the

invention is described below in the content of two distinct

architectures and some of the components are operable in
both architectures while others are not.

Some portions of the detailed descriptions

15 that follow are presented in terms of algorithms and

symbolic representations of operations on data bits within

a computer memory. These algorithmic descriptions and

representations are the means used by those skilled in the

data processing arts to most effectively convey the

20 substance of their work to others skilled in the art. An

algorithm is here, and generally, conceived to be a self

consistent sequence of steps leading to a desired result.

The steps are those requiring physical manipulations of

physical quantities. Usually, though not necessarily,

25 these quantities take the form of electrical or magnetic



5 feature, structure, or characteristic described in connection with the
enbodi nent is included in at |east one enbodi nent of the invention. The
appear ancee 20f2/tbks1phrase "in one enbodi A8nt" in vari oupcplieprsoénsd he
specification are not necessarily all referring to the sane 10 enbodi nent.
In particular the present enbodi nent of the invention is described belowin
the content of two distinct architectures and sone of the conponents are
operable in both architectures while others are not. Some portions of the
det ai | ed descriigatd lonscaabhaitof 0b¢ by as eo pedsehredsiiarredns combdingsti t hns
and synbolic representations of operations on data bits within a conputer
menory. TheseEalRgoisdhnir@ddesEhppii6fs BrAiPaprESEnt at TEn&F e Y Sfeans
used by those skilled in the data processing arts to nost effectively
convey the 2CXUBEtfite dF FRBFF  WBFR NG R6t sEQki FPRACNA Phe COMMOTAN
algorithmis here, ggglf neral | concei ved to be a self consistent

sequence of ST AOg &oat%,%ﬁrse]ogﬁals%laﬁbamﬁf stps® B & HGSE°
e 11 0SS TR ALLEDS OLoBNE SRkuATtiL g, tepal LY. thouar

magnetic It should be borne in mind, however, that all

of these and similar terms are to be associated with the

appropriate physical quantities and are merely convenient

labels applied to these quantities. Unless specifically

10 stated otherwise as apparent from the following discussion,

it 1is appreciated that throughout the description,

discussions wutilizing terms such as “processing” or

“computing” or “calculating” or “determining” or

“displaying” or the like, refer to the action and processes

15 of a computer system, or similar electronic computing

device, that manipulates and transforms data represented

as physical (electronic) quantities within the computer

system’s registers and memories into other data similarly

represented as physical quantities within the computer

20 system memories or registers or other such information

storage, transmission or display devices.

The present embodiment of the invention also

relates to an apparatus for performing the operations

herein. This apparatus may be specially constructed for

25 the required purposes, or it may comprise a general-purpose



signal s capabl e of being stored, transferred, conbined, conpared, and

ot herwi se mani pul ated. It has proven convenient at tines, principally for
reasons oWoeommpssusage, to refer to thedd signals as biptsJrMalvelss

el enents, 5 synbols, characters, terns, nunbers or the like.

It should be borne in mnd, however, that all of these and simlar terns
are to be associated with the appropriate physical quantities and are
nmerely convenient |abels applied to these quantities. Unless specifically
10 stated ot kemmwseEeras sefpartante fy omcttherafteld owirngrelcsclisghonad ibyi @
appreci ated that throughout the description, discussions utilizing terns
such as "procesgiuiger row@mmpstiorgd én thalecemnpeiay: ofuckiar combMtey or
"di splaying"” or the like, refer to the action and processes 15 of_ a
conput er systERI TGN BRY PastOred 8l €CRBREEY hgrdabliestarrde mediipd at es
and transforns data represented _as physical (electronic) quantities within
the conputer S3Fdt &l QBFng? S 4 13K Sfehor| @éyi BYBed?%éilsg‘aﬂ&céiuﬁﬂ%l y

represent ed hysi cal,.quantities within th omput er, 2 stem nenpries
or regist rsafg]'rd%é%/%er SUSH S mf or &GS st or esﬁ(st'ransr%%%ioiﬁs’or diaéﬁ)ay
devices. The present_e dj : t ;N i r

appar at us forn%ﬁglr ecolrcn‘i%%)&t%%f(%ggjast’i gggdh\ér%g:;}}nrggnllﬁ}:gggp a%%ﬁ’sgf%ély S

special ly constidiad eflefigh 23 ¢ Nenhell kU POBRSRODE | IndBite OAPIJSE 2

general - purpose conputer selectively activated or reconfigured by a

conputer progAamSioreddd, e GRMUR orfSHeliia cRMREA FRILRBTRY be
stored in a conputer readabl e storage nedium such as, but is not limted

to, any type «ofedifsdnidehuairi@a JdHpeY cai ssp 1 8ptdcalcdiskser GPsREMs, and
magneti c-optical disks, read-only nenories (ROVWs) , random access nenories
(RAMB) , 168PRBMss. EEPROMS, nmagnetic or optical cards, or any type of nedia
suitable for storing electronic instructions, each coupled to a conputer
system The invention can take the form of an entirely
hardware embodiment, an entirely software embodiment or
an embodiment containing both hardware and software
elements. In a preferred embodiment, the invention is
15 implemented in software, which includes but is not limited
to firmware, resident software, microcode, etc.
Furthermore, the invention can take the form
of a computer program product accessible from a
computer-usable or computer-readable medium providing
20 program code for use by or in connection with a computer
or any instruction execution system. For the purposes of
this description, a computer-usable or computer readable
medium can be any apparatus that can contain, store,

communicate, propagate, or transport the program for use

25 by or in connection with the instruction execution system,



10bus. The invention can take the formof an entirely

har dwar e enbodi nent, an entirely software enbodi nent or an enbodi nent

cont ai ni ngokotdmobssn dwar e and software el ggents. | n a pretCenpadi/essasdi nent
the invention is 15 inplemented in software, which includes but is not
limted to firmvare, resident software, m crocode, etc.

Furthernore, the invention can take the form of a conputer program product
accessi ble froma conput er-usabl e or conputer-readabl e medi um provi di ng 20
progr am code sfparatisendy ©r devioanection with a conputer or any instruction
execution system For the purposes of this description, a conputer-usable
or conputer readabl e nedfbom cediben angnapparcat usledatotan, coagaiatict or e,
comuni cate, propagate, or transport the programfor use 25 by or in
connect i on wiadt itdeel i nsthegdtiamanaicie i onrsfisirag,  appasandsongiucda ce.
The medi um can be an el ectronic, magnetic, optical, electromagnetic,

i nfrared, or SY&EASdRAICEBHPAAAHEMATo LT FE)at0fs 2P r@BRPI@E L gy Mg dddbagat i on
medium 5 Exanpl es of a conputer-readabl e nediuminclude a, sem conductor or

solid stafe FERIRLeTaghktie t SPBPUESFERAAIAR C orfpeterMdi $RELHES a & andom
RAI d- onl igid tic_disk and

opt 1 oal | di Sk =L 5P B S bty LAt S dMER o A L0, CoRBREY @l ok -

read only mennry, (8 RO COPREL L sk -5 et LLec LOXBIN, qRAMND.

A data processing sys? em gwtab e for ‘storing and/ or execu |n\1§ progr'am code

W11 nolude Atd fasty aney 21 98653 RbugOuURl 6 Fld SRLde D1 0! UERCSELY b

menory 15 el enents t system bus. menory elements can inc

l'ocal nenmory gymplQyed;du | ngasidal e%%gﬁtés%fotaptth%am Qglsa¥ gadaudul k
storage, and cache nenories which provide tenporary storage of at |east

SONME progpamcGaiadt drder readedwds hbdadyrien-®oM)i mesngeds Mmissk be 20
retrieved frombul k storage during execution.
read/write (CD-R/W) and DVD.

A data processing system suitable for storing
and/or executing program code will include at least one
processor coupled directly or indirectly to memory

15 elements through a system bus. The memory elements can
include local memory employed during actual execution of
the program code, bulk storage, and cache memories which
provide temporary storage of at least some program code
in order to reduce the number of times code must be

20 retrieved from bulk storage during execution.

Input/output or I/0 devices (including but not
limited to keyboards, displays, pointing devices, etc.)
can be coupled to the system either directly or through

intervening I/0O controllers.

25 Network adapters may also be coupled to the



| nput/ out put or 1/0O devices (including but not limted to keyboards,

di spl ays, pointing devices, etc.) can be coupled to the systemeither
directly wo20twoegh i ntervening 1/0 contnel |l ers. 25Net weck/Jaziapvenss may

al so be coupled to the systemto enable the data processing systemto
beconme coupled to other data processing systens or renote printers or

st orage devices through intervening private or public networks. Modens,
cabl e nodem and Ethernet cards are just 5 a few of the currently avail able
types of netwyrdceaadapd eesable the data proralslsyndg heyst gor tbhise camce

di spl ays presented herein are not inherently related to any particul ar ,
conput er or atchgrl apparcathssr d¥aa pruscgenienglsyaEirgos e raystens pray tiee sused
with prograns in 10 accordance with the teachings herein, or it may prove
conveni ent t@xetsmagst deorieespédiraluigred regpareativs Ry iparforan e iequi red
met hod steps. The required structure for a variety of these systens w ||
appear from tIREWREET i pMasieiol 6@b Lenmadamansh Ethise neteSaRt Serdddiviént 15
of the |nvent|on is described with reference to a gartlcul ar progranm ng

| anguage. ®1 t 3f PY BeTBFpTeEt & byY (hat L B RAT i¢BP P L SrUgtAnhPRg At aitguages

may be used to i npl enent the eachin as he i.n entlon descri.bed
herein. 20 System Overvi & I%Ll ure T ?howgtlgﬁré af §§)§'taé’rﬁ 100
for automatic strak n e ed rk e 1,
this enbodi nént- ot s d;‘t g‘r%r c%%;s)eri rsl}gg: \E{? Qﬂa por ablagw
conputing deﬂé?%ié%%%kloggmpéter or other apparatus. Various

general-purpose systems may be used with programs in

10 accordance with the teachings herein, or it may prove
convenient to construct more specialized apparatus to
perform the required method steps. The required structure
for a variety of these systems will appear from the
description below. In addition, the present embodiment

15 of the invention 1is described with reference to a
particular programming language. It will be appreciated
that a variety of programming languages may be used to
implement the teachings of the invention as described
herein.

20

System Overview

Figure 1 shows an embodiment of a system 100
for automatic stroke and image based workflow. Referring
now to Figure 1, this embodiment of system 100 comprises:

25 a plurality of portable computing devices 102a-102n, a



network 104, a conputer 108, a stroke and i mage wor kfl ow server 106 and
data storage 110. The plurality of portable conputing

devi ces IWdaobl@pssis W rel essly coupl ed 16 the network P204/Jv2@1bse@Spective
couplings 112a- 112n. In one enbodi nent, the portabl e conputing devices
102a-102n are portable conmputing devices including a display, stroke
capture capability and a wirel ess comuni cation capability. The portable
conputing devices 102a-102n are adapted to 10 receive images (e.g., forns
or docunent shetvaddck sttoke amnghetd A &,0 at se rmodeeianed imamge wo rdid send t he
annot ated recei ved i mages. Enbodi nents of the portable conputing devices
102a-102n wi |dethee ety i drd datapstodegsai 119l ow with reference to Figure 2
and 3. 15The network 104 is a conventional type, wired or wireless, and may
have any nunber of confi §hraPilewslsifch @fs RPEEAP LR oAPTHUFARPORE A& ri ng
configuration or other configurations known to those skille the art.

Fyrthernnre,%ﬂ%??ﬁg%&wks1@£rﬁﬁ9sééﬁpHQ§?%?q(ﬁﬁﬂt%ﬁeﬁeﬁﬁoﬁgtagﬁkVFEAN) , a

i er connct GRS P FSBT GRS T A mil 11 & oo Pes BRIt e, 1

yet anot her %QH%%H?%“’céﬂSu@%%&Drﬁey%%égn/fﬁbgLf6§%'tgigeeEortable
computing devices including a display, stroke capture
capability and a wireless communication capability. The
portable computing devices 102a-102n are adapted to

10 receive images (e.g., forms or documents), add stroke
annotations to the received images, and send the annotated
received images. Embodiments of the portable computing
devices 102a-102n will be described in more detail below
with reference to Figure 2 and 3.

15 The network 104 is a conventional type, wired
or wireless, and may have any number of configurations such
as a star configuration, token ring configuration or other
configurations known to those skilled in the art.
Furthermore, the network 104 may comprise a local area

20 network (LAN), a wide area network (WAN) (e.g., the
Internet), and/or any other interconnected data path
across which multiple devices may communicate. In yet
another embodiment, the network 104 may be a peer-to-peer
network. The network 104 may also be coupled to or

25 includes portions of a telecommunications network for



network. The network 104 may al so be coupled to or 25 includes portions of
a tel ecomuni cations network for sending data in a variety of different
conmuni cavoanipmeisecol s. I n yet anot her @fbodi nent, thepoetreankodsdss

i ncl udes Bl uet oot h conmuni cation networks or a cellular conmunications
network for sending and receiving data such 5 as via short nessagi ng
service (SM5) , multinedia nessagi ng service (MVS) , hypertext transfer
protocol (HTTP) , direct data connection, WAP, emuail, etc.

The conput er sEIRIiirsy adebavent | @nalartiygey sufh st freresonakonompuitcart iem

har dwar e server. The conputer 108 10 is coupled to the network 104 by
signal |ine pr®tdavlohe eitboyieheanothke covppaisrercan Bleeenstandked®funi cate
with the stroke and i mage workflow server 106 to initially input a formfor
processi ng oringdiidgs fHlorlsxely etmEuUpAERE éaranetyrmkac ©6r @i £ Lldt WAt kf | ow.
For exanple, a user, may use 15 the conputer,K 108 to input to the stroke and
i mage wor kf | GRMERIRAST2 G 5 GG CE RN G5 A SPOFT PP VA BF 3k F&ch

ing. Simlarly, th t 108 th i pient of . | et ed
proceselng: S 3y e COMULL, 102 T0VBS, {1 SOLRLETk oL 5 SO

Computer 20 198 S GATSIN COLECPELD @ouSLELLCALON IpdYlend30 L See. Fi our e

4) of the stroke and'i é ow server o vertf 'status or

conpl etion ofy rocessidg of,a papticpbar farm Finally, Conputer 108 m ght
operate on an electroni ¢ docunent”as an i'nternedi ate stage of a 25

wor kf l ow, or even contai pLaoRBmelitkhe108Paki Li Ebasetkibhg1 ke g | mage
wor kf | ow server 106, and conmunicate directly with portable ¢onputing

devi ces 102aa0gBrsonal computer B¥Ehskrioke caBdrivBRge WREkKfdmyviser verg 106 is
coupled to the network 104 via signal line 116 for
10 is coupled to the network 104 by signal line 118. 1In one
embodiment, the computer can access and communicate with
the stroke and image workflow server 106 to initially input
a form for processing or verify processing of a particular
form according to workflow. For example, a user may use
15 the computer 108 to input to the stroke and image workflow
server 106 a document such as a PDF file for further
processing. Similarly, the computer 108 may be the
recipient of a completed form after all processing
according to its workflow has been completed. Computer
20 108 may communicate with a verification module 430 (See
Figure 4) of the stroke and image workflow server 106 to
verify the status or completion of processing of a
particular form. Finally, Computer 108 might operate on

an electronic document as an intermediate stage of a

25 workflow, or even contain some of the capabilities of the



5 communi cation with the portabl e conputing devices 102a-102n. The stroke
and i mage wor kfl ow server 106 includes a docunent transm ssion nodul e 408,
a wor kf | oxoreotoessa12, a | oggi ng nodul e 486, and a veri PCTAPRON06B3IUl e 430
(See Figure 4). The stroke and i mage wor kfl ow server 10 106 sends and

recei ves docunments fromthe portable conmputing devices 102a-102n, naintains
a log for verification, and inplenents a paper |ike workflow and processing
t he docunents. This is particularly advantageous because the stroke and

i mge wor kf | owrsdeyeznd5imegge mstdekinw papeer i1d workd | eRmugn iced e
portabl e device user and handl es the overhead of processing electronlc
docunent s so dH&CtIe bride R hgPLs FRATPSIEBNG B Hireuskt2a-1 The

data storage 110 is coupled to the stroke and |na§§ MDrkf|OMIS rver 106 via
signal line 120. In an 2608 8&rRdce adithodiamt WOkt Lo¥t SRAYET16 %% ioupl ed

h Kk r kfl 06_b h k 104
exanpl o, | n GG L1 af ber AT o ORI MORP S (FE dSte Brior 6E°1101F & TG onl i ne
storage V\gb %rnm{u%e cs%:lor?s @gﬁontﬁé -r[)%ertcgaglae St&éxﬁ%&tHS I ae%lces

non-vol ati |l e menory device 2 I simla I nenent rage-devi cé and

modi 8. Data_ jqpor age devi %ﬁellsﬂclsé;@éean@atﬁn LBSKiYeh Onor T OF Rggsessor

302 and conprlses one or nore devices Incl g a di sk drive, a floppy

di sk drive, g @w&&lm@f}@\/&-mg@yhsg madQYQ RAY, dgViyeek fa JRvD- RW

device, a flash 5 nmenory device, or sonme other nass storage devi ce known in

the art. TherdrtAa sh0page154Qing Hs€d1801 54 Ob@d &fveriatil 1t B0 dodwarekf | ow
processi ng such as the processing | ogs. Al t hough the system
of Figure 1 sisowgserl yigneesty okeTlasmds i imige amod Kidame semkerl cl06e rivie rshoul d
be 10 understood that there could be any nunber of additional workfl ow
servers, 10or l&éanpkeddedavdt ecetol vt berddaumeenons, f monpdmiees poirtistilteut i ons,
organi zati onal structures. A conputing device 102a-n may conmunicate with
nmore t han oneostrdkerandlé vages wok RERow0Lenrvemalige.aiag t i 2ul apIpades 15 or
sections of a docunent could be associated with different workfl ow servers.
Al so, portioWeff i aoriipunindot URERTCEAS 1Fe HaRStar tele r WP REE LPWaR"Sendi ng
the entire conpound docunent 20 Portabl e Cbn%gtlng Device 102 _Referring
now t o Flgur§§92§5%ﬁ?%wm ge arfocuments. is particularly

advantageous because the stroke and image workflow server

15 106 implements paper like workflow for the portable device
user and handles the overhead of processing electronic
documents so that the processing is invisible to the user.

The data storage 110 is coupled to the stroke

and image workflow server 106 via signal line 120. 1In an

20 alternate embodiment, data storage 10 is coupled to the
stroke and image workflow server 106 by the network 104.

For example, in such an alternate embodiment, the data
storage 110 is an online storage Web service such as Amazon

S3. The data storage 110 is a non-volatile memory device

25 or similar permanent storage device and media. Data



enbodi ment of the portable conmputing device 102 will be described in nore
detail. The portable conputing device 102 conprises a conputing pad 202 and
a styl us W040120028% an al ternate enbodi neat, the portablpeTgerpubésngs devi ce
102 may include only a conputing pad 202 and users can use their finger or
ot her pen-like object as a stylus. The conputing pad 202 di splays an i nmage
and records any strokes witten on the inmage. The strokes are typically

di splayed 5 i mMedi ately on top of the imge, just as if witten by pen on
paper. The ststokesyar dealise t ypdcatoreaptated asda isequencei afs pdiat s or
segnents. Usually some timng information is captured with the strokes and
sonmeti mes pr esngessarf GOfaenencpspcapgesr ede ¢ Paw npdearidesPencdmiingl0 may
al so be recorded with the strokes, indicating contact with the pad versus
proxi mity toa hershdiskn dydie casdédortye A4l G 1064 e DhRPY devildgentifi er
or a button or _different "ends" and this can al so be recorded wth the
strokes. In SoR¥PcRO¥LC T op RYNTRAM s64 18 @i RP FHAsY 1e5 pf Lash
acceleration are also recorded. In so cases ot her aspects qf the pen or
stylus 203 sTGRAY P& 1tralFonoBF ?Eggﬁr@?%%?t%%g%e RO ﬁ‘é“%ﬂ%&“ay
surface are recorded. The,computi.ng pad 202 ri.ses a

di spl ay deviégmiﬁgs'a % ?6&33%35P5F§e6259géygﬁgdﬁg ﬁﬁénfbéP%gggﬁtﬁfﬁ}ality
of input deV'a%%%f%‘@ﬂPl o é?g@égsﬁgi sg%go%tsp%ed%/ $& 20 318{;999330r

302, a nmenory a conmmunication un uni que "device 1dentifrer

storage 308, a clock 310p)anel@ddaha Spdubs &é%,ig%ﬂeoggm&wmw%@%é a

docunent transfer nodul e 316, a docunpnt preatlon nodul e 318, a . 320,
a presentati i Ul 8nd22i me§BerwaPpt 1 St Issrex?41063Nd1i 8N sHE @@L ibe

capture nodul e 328.
10 understood that there could be any number of additional
workflow servers, for example dedicated to other functions,
companies, institutions, organizational structures. A
computing device 102a-n may communicate with more than one
stroke and image workflow server 106. Particular pages
15 or sections of a document could be associated with
different workflow servers. Also, portions of a compound

document can be forwarded rather than sending the entire

compound document.

20 Portable Computing Device 102

Referring now to Figures 2A, 2B and 3, an
embodiment of the portable computing device 102 will be
described in more detail. The portable computing device
102 comprises a computing pad 202 and a stylus 204. 1In

25 an alternate embodiment, the portable computing device 102



Referring now to Figures 2A and 2B, one enbodi nent for the conputing pad
202 is shown. In this enbodinent, the display device 206 is an electronic
paper 5 dwvepbmyosisch as manufactured and2sol d by E-ink. pcmiJetdienss2ie
enbodi ments, the display device 206 is a liquid crystal display (LCD) or
any other simlarly equi pped display device, screen, or nonitor. The
di spl ay device 206 represents any devi ce equi pped to display electronic 10
i mges and data as described herein. The display device 206 is sized
sufficient tmahdncatideeasiy @ somblhitipggead @02 afdrusdrionanluselitffedrrent
enbodi nents, the display is binary (only two different values for pixels),
monochr ome (rindgy ershdues peh-drikecoboryt ag aast vhss nulTigkcempoltamy 15 and
shades. The display device 206 is preferably a |ight-weight |ow power
display. In éfgodii FRREY St AR HN3PE 3N d A T DD RS 6§ Node Se wirilEd 9T ght
rather than emtting |ight for use outdoors and uses |ess power. The
di spl ay devi O& 26B€al ¥82%Gs hi Gher eSof WS dn FFt FvOHRYg 26 SPHeYEt i on
that m ght otherw se be displayed an paper, hut the device display device
206 t ol or it oS TS S AT CRALRE| S L TAaHy S o0 SHbE Pt T ECh 13 £ Teomon
with LCD displays. Aligned w.th.the displ devic 6, there | or
gr aphi cs pad.onT eapsetrr'okg%(:eap)sttul}oe}gedsevall%e(a az%%oi gy%l(g%%ggcf:g grlfslfieﬁj;a eVl ce or
a sonic, ele Eﬂﬁﬁgﬂ?t. 1i.aht sensi i cenw recelvers . t could
be above, be%% L or ar%%n CFﬁgggig%Ig§#ﬁg%e siroEgh%gégﬁréﬁﬁév?égﬂgﬁ% is 5
capabl e of aGeeRit sS4 okeschpenrthe i U204k Arkés f hAgeE oRk tQther
i npl ement. The stroke capture device 208 is a sensor for the stylus 204 and
has resol uti ¢ estifrchamo rivd taapt Ysec4eeaH Zabt g hapive hl i g aadwei nti ng
and ot her draw ngs. In one enbodi ment, display device 206 is 10 equi pped
with a teochmsgr a@sol Bewi €hr dedl odicth sAnSisttineke d,r angipaaeinganelt acaver s
the screen of display device 206. In one enbodi nent, the stroke capture
devi ce 208 i swiahdithiet padr veraukaptoreniagdtsot e padddcdm Gome khdesl,n
anot her enbodi nent, the stroke capture device 208 is sinple 15 sensors that
return hori zditeal stantuyelPidcataposaveomnofident hfjl erpeirnta dputbanastr. I n
yet anot her enbodi ment, the stroke capture device 208 is a plurality of
more conpl ex SSdfsorent haande! B ahhi fdFeat fbfcoPepressyfed Wacht ithe ti e,
and even a stylus 204 1D nunber or t ge or indication 20 if a button is
pressed on aSHHAKES ol Tt REMSL 9?ﬁ§shaé Bedh STt &4 ¥8d0Ctid YePREE O Some
sensors night return nultipleégﬁ%nts of cog%gc . ione sensors m ght be able
to

to di stihgui SFHECREATAYIUL Hhit Ty &h SPABUER SPive O5fEdke
capture devi %"sp?eocgpﬁ' Sofglditél e Q3% AR &4 AP A0 pERMIYR LGS WLt h the
stroke capture“nodul e .
the angle of the pen to the display surface are recorded.
The computing pad 202 comprises a display
device 206, a stroke capture device and module 208, a
20 plurality of input devices 210-216, a camera 218, an output
device 220, a processor 302, a memory 304, a communication
unit 306, unique device identifier storage 308, a clock
310, ametadatamodule 312, a loggingmodule 314, a document

transfer module 316, a document creation module 318, a bus

25 320, a presentation module 322, other applications 324,



In addition to the stylus 204, the conputing pad 202 provides a plurality
of input devices 210-216 to input commands. As shown in Figure 2A, a first
button 2Moamzdessiop edge of the conputiig pad 202 whercsgbmat/es2sarns 5
t he conputing pad 202 on and off. In one enbodinent, the first button 210
can be selected for a short duration to put the conputing pad 20 in sleep
node, and depressed for a longer duration to turn the conputing pad 202
of f. A second button 212 controls the operation of the canmera 218 10 and
when sel ect edirchusexattwncaner aagi8reomodptler 8280 i mage. A third button 214
when sel ected indicates that annotation of a docunent is conplete and the
document shoul d be sent BgfelmeisenpueingtpadizoxesA RédurandpadB, oforienput
buttons 216 allows the user to transition to a next page or previous 15
page, respectiMRALINGIt of foctreneOmITRbsBISRRM €§2t He &NOWR - | Iheddgif ze
that these input devices as buyttans are,nersl one enhodi nent, for the
plurality of § 1 i 9 ¢3S %@yaﬂﬁvtlﬁﬁt Qérlr%lfsn (F&TE TG §FPRS ons  of

f Jbut.t i t _devi ithin th pirit d .20

ever B0 LA O, LAPHLGRLGRS A £ LA LS, SBlAT | AN Rg scope
nbodi t, t i 0 : :

crooc e, Chp SR 19, 20 2021 B ¥ Lovpkot 19 BULLGNE Degaee

such an embodj;ent, St1,EKeS 3nd;,ff h@{h@g meiadata iy QQnHiiggﬁéé)nyof .

transmtted as l'ong as there is network connectivity: e conpl

page or set Qfedages Bkgbbnbe dpdineatiadbby pressi Agsplagubid$icor Zoe) ect’
button on the pad, or there may be regions on the displayed page and addi ng

strokes to thegadRgitNsangy deeitise eAPpRsl 00004 itdiel @ppeopkitaion idat a.
Those skilled in the art wll recognize that are a variety of different
nunber and cdmfaggy amdrs ok st be spiritad he refin .npThedevispéay2evite For
exanpl e, another configuration includes 1 button for power and one button
for submt; 0K isecomedxanpfiechast atgl sdev &b theeteaaspade dpewyg’a | arge
number of pages depending on the position of the finger and one or nore
buttons. Ref@fringommatdioso t dnrighfereBt emeodhErRBtde Bie tHesRAPUS ng pad

202 is shown. The conputing pad 202 15 includes the canera 218 and an
out put devi c®iPEFY A9ndiotme different values for pixels), monochrome

(multiple shades of one color), or allows multiple colors
15 and shades. The display device 206 is preferably a
light-weight low-power display. In one embodiment, the
display device 206 uses reflective light rather than
emitting light for use outdoors and uses less power. The
display device 206 also has high resolution for displaying
20 information that might otherwise be displayed on paper,
but the device display device 206 tolerates update speeds
much lower than the 60 Hz refresh rates common with LCD
displays.
Aligned with the display device 206, there is

25 a stroke capture device 208 such as a digitizing tablet



in Figure 2B, the canera 218 is positioned with its lens facing outward on
t he back side of the conputing pad 202 in the upper |left-hand corner. The
canera 2M8oi8120e@mvent i onal type such ag2t hose avai |l ablpeTar2mebdészphones 20
or not ebook conputers. The output device 220 is on the front side of the
conputing pad 202 and shown in Figure 2A. The output device 220 is a device
for displaying small inmages and is used as the canera's viewfinder. In one
enbodi ment, the output device 220 is an organic light 25 emtting di ode
(OLED) and i ®mwnjyappecat ipewal Villesn sheokeansrptuse opgevaicieorl§ La anot her
enbodi nent, the output device 220 is used to indicate the status of the
devi ce such sontBcthBenBéngtdeytoteut & sergad 2bechasmpenet ignelr ilg ght
operational; 2) whether the conputing pad 202 has 5 network connectivity;

3) whet her t KENSIHBUCETY GFal 1202  psedERdiSnEhBE FREEFRHFERL ConP&d Y -
docunent; etc. Those skilled in the art wl| rec%%pize that, there may be a

vari ety of addi &rerad §th§[ G SH@ Yeat dN€ B&EFEFE C sté”ﬁ &edd S e8 t may

Pﬁr 235}1 f% et rr‘?%poﬁ‘gdlfe‘s‘%if%e/c‘"%%gplzgg 13 that Status,m.ely, e pravided
or other implement. The stroke capture device 208 is a

sensor for the stylus 204 and has resolution sufficient

to capture recognizable handwriting and printing and other

drawings. In one embodiment, display device 206 is

10 equipped with a touch screen in which a touch sensitive,
transparent panel covers the screen of display device 206.

In one embodiment, the stroke capture device 208 is a

digitizer manufactured and sold by Wacom Co., Ltd. In

another embodiment, the stroke capture device 208 is simple

15 sensors that return horizontal and vertical position of

a single point of contact. In yet another embodiment, the

stroke capture device 208 is a plurality of more complex

sensors that return an indication of pressure, location,

time, and even a stylus 204 ID number or type or indication

20 if a button is pressed on a stylus or the stylus has been
inverted, e.g. to erase. Some sensors might returnmultiple

points of contact. Some sensors might be able to

distinguish between stylus and finger based touch input.

The stroke capture device 208 is either part of or adapted

25 to communicate with the stroke capture module 208.



Referring now to Figure 3, the remaining conponents of the conputing pad
202 are described. The processor 302 conprises an arithnetic 15 logic unit,
a m croprwoesemnzssa general purpose contedller or sonme eChaP201/06R%6S0r
array to perform conputations, provide electronic display signals to

di spl ay device 206, and detect and process stroke inputs. The processor 302
is coupled to the bus 320 for comrunication with the other 20 conponents of
t he conputing pad 202. Processor 302 processes data signals and may
conprise various conputi g addhittieat tres hienskydiusg 28 4G ofrplee x ompsttrivngt | on
set conmputer (CISC) architecture, a reduced instruction set conputer (R SC
archi tect urepagr 282 prohviitdest @ @ 125 alap ve redn tingy ta deomsiasatdlér 29f6 to
instruction sets. Although only a single processor is shown in Figure 3,
nul tiple prodésdtr SORERNSS i ndisugleawnThe IHrBtes ZiPngackpadi (MUSt O &
conputing pad 202 may be limted to supporting the display of inmges and
the recordi n@TstREKEP AT Pk 5 FQHEH£%§96PP 0 VRRBS © Heret g &’gé"sﬁ ng

bili ight b h f ks, i.ncl udi i
S o P cometla ot Be Sh AR e o o R 2 T LT
be obvious tq.one %kitl led Jn the art that ot her, processors, operati ’219

dld: eh ﬁ tb e. The

systens, sensors, i spl/ays and physical configurations are possi

conmput i ng pad 20 I i.ncl. N> QP i m ﬁcﬂf%l dde
processor sugﬁﬁégh%u?gﬁ p%ﬁi%?PSQ %g 6@%%%%%%?¥%hﬁhéﬁgﬁ§%_ né%gﬁ%, or UNI X@
based operating sl rdoihe 18PN Yn30AeSEBRBS LR it i2ans snd/ orp dat a
that nay be execut’ed by processor 302. The instructi’ons and/or data may

conpri se codedndeuteon ny2aftynersl 9rciad bpefrddiv:d eehohguaadies oniged
herein. The nmenory 304
10 and when selected causes the camera 218 to capture an image.
A third button 214 when selected indicates that annotation
of a document is complete and the document should be sent
by the computing pad 202. A fourth pair of input buttons
216 allows the user to transition to a next page or previous
15 page, respectively, of a document. Those skilled the art
will recognize that these input devices as buttons are
merely one embodiment for the plurality of input devices
210-216 and that various other configurations of fewer or
more buttons or input devices are within the spirit and
20 scope of the present embodiment of the invention. More
specifically, in another embodiment, the computing pad 202
has very few (or no) buttons because buttons may interfere
with the device being perceived as paper-like.

In such an embodiment, strokes and other

25 metadata will be continuously transmitted as long as there



may be a dynami c random access nenory (DRAM device, a 20 static random
access nenory (SRAM device, flash nenory or sone other nenory device known
in the arwo 2brz/ops1enbodi nent, the nmenorg4304 al so i ncl edegr2100652301 ati | e
menory such as a hard disk drive or flash drive for storing log information
on a nore permanent basis. The nmenory 304 25 is coupled by the bus 320 for
communi cation with the other conponents of the conputing pad 202.

The conmuni cation unit 306 is coupled to an antenna and t he bus 320. An

al t er nat e enticdneemntork hencermminiidat.i oMThencbmPAe trieyn prowimkega quorstetf or
direct 5 physical connection to the network 104. The conmunication unit 306
i ncl udes a t cEhspedeernightsdediind aerit e@cklyviorg ssdmmund * dobudsnt £ I n one
enbodi ment, the communication unit 306 includes a W-Fi transceiver for
wirel ess conm¥iiiEat ‘oRukiton an Bkearad pdithithane BAgt herr «FHeUs RIhitthel0 t he
comuni cation unit 306 includes a Bluetooth(r) transceiver for wreless
communi cat i ot WARIR ¥R heradrRviRes 2dAA NG tS TRt rt @nboar feREILPRE MmaY
conmmruni cation unit 306 ,includes

a.cellular co nj cati o t ranscei.ver for
sendi ng afd FEHAYING U BU & EoPPRZR CORMAA 1 oneoFS Retude such
hyper text tr AMSTRE BPO bl TEReTes et 450 B O SFREeSE
etc. In still e r’rtgg f_niec HE 0 i i i1t 6. Engl orts
for wired coﬁr@&%ﬁ{)g %g}gsu_cq‘l as rua_tE%C%tngg Iin??éedg?g%%}ééps%# grnlf%?rg
etc. The comyuyiicadd 0R1dabh g306 bb@kseﬁahﬁppéPC%WhéochHfEGﬁr%%ti‘M?{k 104

that may include nultiple processing systems. The network of "processing
systens may GRS & REGHorARAE WY lbrd MNe batWdEe fAresd uratior kb (VWAN)

(e.g., the Internet), and/or any

10 second example has a slider to choose a page among a large
number of pages depending on the position of the finger

and one or more buttons.
Referring now also to Figure 2B, the back side
of the computing pad 202 is shown. The computing pad 202
15 includes the camera 218 and an output device 220. As shown
in Figure 2B, the camera 218 is positioned with its lens
facing outward on the back side of the computing pad 202
in the upper left-hand corner. The camera 218 is a
conventional type such as those available on cell phones
20 or notebook computers. The output device 220 is on the
front side of the computing pad 202 and shown in Figure
2A. The output device 220 is a device for displaying small
images and is used as the camera's viewfinder. In one

embodiment, the output device 220 is an organic light

25 emitting diode (OLED) and is only operational when the



25 other interconnected data path across which nultiple devices may
comuni cate. The communi cation unit 306 al so provides ot her conventi onal
connect i one 2b/dobsinet wor k 104 for distribution of fil epcietiigosshect s)
usi ng standard network protocols such as TCP/I P, HITP, HTTPS and SMIP as 5
wi |l be understood to those skilled in the art. The conputi ng
pad 202 includes storage for a unique device identifier 308. The conputing
pad 202 is coupled to the bus 320 to provide the unique identifier to other
conponent s asareeteds dtpepaeienbddi NnEntand tiee # Cersdad Agent s trleadutmpuyt nenory
for storing the unique device identifier 308. In another enbodinent, the
uni que i dent idewrcestdtrGges 3084 sta howvokbei thessbrages stotiheg davugs i c
key-private key pair. In another enbodiment, the public key-private key
pair is stor&dcii t3fin la spihe ¥ Zdue 1sonpusied pafpdPnfage ROWE @Nshr at ed
with the CPU or main board_of the device. It is useful for the conputing
pad 202 to have PERRGUENRdentd)f i BReERET it UsedPYLLARLE Ra whér &3t r okes

were recorded or far various,connyggca%io%ﬁproéocols. |n_one gggﬁanent,

the uniqué | FEHMTFT e ESE e WardwdPE "HRE 588r €38PBF 139nkE ctiip in

t he conputing%pa 202, e uniqpe identifier 308 may be. an internaleyart of
a

Th
anot her functléhdf“%!%ﬁkfegﬁéﬁ'§§Jt$ecegﬁﬁﬁﬁgc 9%%1?ﬁﬁ1.§58; OFW%? .
nonvol atile s40r306, 'I'nImgﬂgr)ér'fn'inl%?A'reJ:Q?ﬁQggh%ﬁna%"b&gél?grﬁa%/t he yni que

identifier is a‘unique S associ ated W a menory car he "conputi ng
pad 202, i n hate tARY 5 2SS AL O W fs*%_a%ul%arih{%ybé!ﬁo@%v!&&;{c‘ﬁ%” e to a
different device when the nenory card i s noved, which mght be an expected

behavi or. Unijque ddeldfd eisa@reaPsied Ubaforoa VREI swggft ap&iale o, but
typically do not 5 provide much security. Hardware MAC addresses for

exanpl e g¢an ke khatatedtly @iHrt e eesiddhushidudls tIelainesispllwabl e to
have a device associated with a pair of keys froma public key cryptography
system such2@%.RSA(r). I n one enbodi nment, the conputing pad 202 is

manuf actured with 10 or configured with a private key and the public key

di ssenmi nated. Then the cBepetririggpatdoR0Xcahigseei t$, priheat eckay nfiong
digital signatures of strokes, inmages, logs, or other nedia originating on
t he device. QUF@CNaTS usle the paBPREiREyPRE VL Byres s diedved- The public
key may 15 al so be used to provide secret conmuni cation with the device.
Use of the device publicTR8y BIRCMLYptilen FWIPTEPRDt 3The24dEEBETC ot hers

to page Egagﬁg ar netggata,intended solelg for a farticular c%ggﬁagqg pad

202. oglc unit, a microprocessor, a general purpose con
or some other processor array to perform computations,
provide electronic display signals to display device 206,
and detect and process stroke inputs. The processor 302
is coupled to the bus 320 for communication with the other
20 components of the computing pad 202. Processor 302
processes data signals and may comprise various computing
architectures including a complex instruction set
computer (CISC) architecture, a reduced instruction set
computer (RISC) architecture, or an architecture

25 implementing a combination of instruction sets. Although



The clock 310 is a conventional type and 20 provides an indication of |ocal
time for the conputing pad 202. In particular, the clock 310 is used to
provi de avbaoeslookssmre at whi ch conpound daéunents are precegesdi1/onses tinme
value is also stored with data in the local log files using the | ogging
nodul e 314. The clock 310 is 25 adapted to communicate this information to
the processor 302 and the |ogging nodule 314 using the system bus 320.

The netadata nmodul e 312 is software including routines for extracting

nmet adat a fr ornrd ydecuniemnglaendretessng et adaiven akn paiguné a3, docdremle | n one
enbodi nent, 5 the netadata nodule 312 is instructions executable by the
processor 302nosgsod daayhbefimel ndadl i t Thelaxseaddesti belcapakthi refodr ence
to Figures 5-9 for accessing both image/ page netadata as well as docunent
net adat a. | n t@fotdERL W@ Pedt 2 02hBayetsdalt dnnioridi| &0 332PBREFE1pguttinfes f or
10 presenting the user interfaces, capturing stroke information, and
routing (sen@ilid FotuREnt’iTFFein aRd relei VS it he SHEPKES 2RSnPdtS ng

devi ce 102) docunents accordi o the_workflow. Jn one enbodi ment, .the
ot adat a 0 HEE T S35 G GleiLAKERe nERBIY SRS P LR RS ELERE and
executabl e by th rocessor 302, In_an nt he t adat.a l.e 312 is
adapt ed for %ﬁbﬁg?g gd%oéﬁﬁjggﬁ%ﬂﬁfga ¥%§Y§fi?ﬁ%%%'g?%%&%%&%yggglgﬁﬁ ot her

component s of, ae. cauput | 9g0adp 202, <The d 09dng, Kol £ 814k sigsof tar e

i ncl udi ng 20 utines for creating and storing loca 0ogs Int é menory
304, and nor e paydd U & [dasikd. a mogMalaldd @pstiade PeHd akiafl ddg qrenory

304. In one enbodinent, the | ogging nodule 314 is a set of routines
execut abl e byrhgrpratess@her processors, operating systems, sensors,

10 displays and physical configurations are possible. The
computing pad 202 also includes an operating system
executable by the processor such as but not limited to
WINDOWS®, MacOS X, Android, or UNIX® based operating
systems.

15 The memory 304 stores instructions and/or data
that may be executed by processor 302. The instructions
and/or data may comprise code for performing any and/or
all of the techniques described herein. The memory 304
may be a dynamic random access memory (DRAM) device, a

20 static random access memory (SRAM) device, flash memory
or some other memory device known in the art. In one
embodiment, the memory 304 also includes a non-volatile
memory such as a hard disk drive or flash drive for storing

log information on a more permanent basis. The memory 304

25 is coupled by the bus 320 for communication with the other



302 to store netadata in an entangled | og at the conmputing 25 pad 202 and
the stroke and i mage wor kfl ow server 106. The | ogging nodule 314 is

parti cul avbyorrdotsscal to provide verificatvion of workfl eergerml/essean in
transactions. In one enbodi ment, the |oggi ng nodul e 314 al so i ncl udes
routines for publishing or storing in a publicly available 5 | ocation on
the network the logs of its particular conputing pad 202. The | oggi ng
nodul e 314 is coupled by the bus 320 to the processor 302, the nenory 304,
and the commuingatrieont sindf 306, cdhputdegnmead 20ansfer nodul e 316 is
software 10 and routines for transmtting and receiving docunents fromthe
stroke and i mage wor kf | ofhsecoamunigatiprotiert epdodi seapsplehle tdoament
transfer nmodul e 316 sends and receives docunents as formatted nessages from
any other compENTg dEvd cehgubHsas2hut At dlitRinalte ocnhedéBaplirethts 108,
the stroke and i mage wor kfl ow server 106 or other portable conputin%

devi ces 102. CRABJUGHER™ t FRAST e froBale PFRY 128 coupodd bR hEBEE™S20 for

conmuni cation with t rocessor and t he cqﬂguni ation uni.t he
0t

he 3 Q6. T
document PrafdPEt GAfdGPENSES LoD TR SFHFET Kot SHPHEPAG 2™
recei ving the docy n&n%iu&%&%&r@ns@éf?@f gé?@etnhoeirg%%%i Y R34 P2 such

as by emai |, ¥iie transfer, or “'speci al ‘pur pose application

n afirst enhadigent ot document Lhanshinss AW o 3LOchanahlient s2of tvare

operational on the conputi ng pa at mai nfains a directory

structure thaf,;Ser¥es ascafqklbox. wihep dogunericdianst afomodyle 13Le noves
docunents from a correspondi ng i nbox on the stroke and i nage wor kfl ow

server 106 t @dntMush i d ey £ hQE & R ACPFRAL .| NTH R d tHOX eboldiaetaryput i ng
pad 202 has been 5 annotated and the user inputs the submt instruction,

t he document thheand@imumikid€i 346 nednves dde idoclueas faonBilhe tdiote@ ory
structure and transfers it to the stroke and i mage wor kfl ow server 106 for
further processimgreiver for wireless communication with other devices.
In yet another embodiment, the communication unit 306
includes a cellular communications transceiver for
sending and receiving data over a cellular communications
15 network such as via short messaging service (SMS),
multimedia messaging service (MMS), hypertext transfer
protocol (HTTP), direct data connection, WAP, email, etc.
In still another embodiment, the communication unit 306
includes ports for wired connectivity such as but not
20 limited to USB, SD, or CAT-5, etc. The communication unit
306 links the processor 302 to the network 104 that may
include multiple processing systems. The network of
processing systems may comprise a local area network (LAN),

a wide area network (WAN) (e.g., the Internet), and/or any

25 other interconnected data path across which multiple



In a second enbodi nent, the docunment transfer 10 nodule 316 is an e-nai
client that is capable of receiving and sending e-mails having attachnents.
The e- maiwocbi2antssis operabl e on the proeéssor 302. Mi lpcggrPaarsesessmon| y
use either the POP or I MAP protocols to talk to mail clients, and the
conputing pad 202 is configured to use either. The 15 nessages are in a
format the conputing pad 202 can directly use, e.g. an attachnent of inmage
files. The nmessages are in a format that requires conversion on the
conput i ng padieXiz;eemgy aopufindcetment ThAl ¢temmativekypnauspeci & ated
server could provide conversion of nessages so that the 20 pad does not
need to suppmuovhdes ptaefrorpmyent ianahecearecbionaltd phe tvveek b ng
used in a workflow to distribute work that nmust only be done once e. g. as
in the depar theencdis tirmdhd desd |ft§é@8a55\¢éilau§bﬁ@qt|\%a\mssm@dﬁéﬁm&@e%

Mul ti pl e devices 102a-n nmay be configure s wth 25 the sane | MAP
server and ‘ﬁ?éﬁ%pr'Otﬂi@]g?éd‘ﬁ}stdqéGPéég Ii@?ﬁlnH?r?Bﬁtarb‘?ssd\f%% I

forns in the "i " ce an n_an ce .10 kstheformas
' pr ocesselé' tWPrel c@%@@so%{ﬂ Egé{j& éﬂftleléfqeﬁé‘ Zﬁ%heoo%(r and per haps
into a 'processed’ box on thgolnl\/lﬁdgﬁ1 \l)\gennt I1«=ﬁdoetsh%rt05r eV| 65 a102a-n
check the "inbox'" on the srver Wil IFhdeterm ne T e pages

are no | ongef, IEseNlo AN Wi dd o0 fiegggbsd' S@h@ycémgﬂhﬁg B2 23 nesds (o

send a page or okes or ti p e pages and stro can act as an

emai | client &”ﬁl@f‘%é@ﬂe Pes heps vb thrbheqpagrs \lglhﬂeal@bh%@fqre).‘r
structure that has been conpressed and conbined into a’'single file

In a third erpditrst , céhgodesdRenl tetsd®r mMdudee 3dAbbaiRehyt itne f or
performng file transfer. Various file transfer methods can be used to nove
docunent 3015 sa radyk afsf rehe enlpuhéngr patb 202 o diveg corpuinirmepae va@2 coul d
run an ftp, http, or webdav server and other devices could push or pull
docunent s on itde tcidipant | @ 8pad 202. afve: hoeanpwinibgd ipeech 1202 tdwul dindlose be
configured to get or post new docunents to an external server, again via
ftp, http, 20denmdiswiiarage 30dtheraprorvebhtile storage storing a
fourth enbodi nent, the docunent transfer nodule 316 is a client

comuni cat | o PRBYE &k SYohr REa F 8 rk e R cagpr@l%l&emk&dwf& héhe
comuni cations protocols. XWMPP, a protocol used in instant ness

used to 25 pPRAldE 58&’uﬁ§ﬁt"a§ﬁdk§ﬁ’rfb¢€eré@nﬁﬁﬁFE&t‘i’bﬁhWt%SBeﬁ&&% zed

15 trusted computing memory integrated with the CPU or main

is

board of the device. It is useful for the computing pad
202 to have a unique identifier that is used to indicate
where strokes were recorded or for various communication
protocols. In one embodiment, the unique identifier is
20 the hardware MAC address of a network chip in the computing
pad 202. The unique identifier 308 may be an internal part
of another functional block, such as the communication unit
306, or in nonvolatile storage in memory unit 304. In
another embodiment, the unique identifier is a unique ID

25 associated with a memory card on the computing pad 202,



I nstant nessagi ng protocols are useful because any nenber of the nmessagi ng
group can initiate a nessage, even while another nenber is transmtting a
message. Wwonrotdme2ssonputi ng pads 202 this2allows a servi eeTiB201/865356 t  an
image for 5 the pad at the sane tinme as strokes are being transmtted from
the pad to server. Instant nmessaging protocols can also be useful if a
group of conputing pads 202 is sharing a display space and thus all nenbers
of the group may be inforned of new strokes. 10ln a fifth enbodi nent, the
docunent transf ehahody es3beiias i@rcustom appltiicatliaondéf iceuwrsel d mofver mat i on
may be transferred to the conputing pad 202 with special purpose
appl i cati ons tdesi ghefe ronhorkv ke Whdte thedmegsiony aapdd $pesigd c WARIch An
instructor mght want 15 to "drag and drop"” a worksheet onto a graphical
represent at i 83 Bt PPa@N WPKRBGE KNS ¥ He sgbeidre HEERbdLHsEs ©F Srove
the file. In one exanple enbaodi nent, the docunent transfer duje 316 is
rsync. Rsync UsSe TP AT & YRSAGT Ys 6t RRPE 23N Tatidn WEH Gl Iafet
synchroni ges 20 Tile3,anddLiectori &8, 5 oM 90 d 99880 L0 QPG i T e
can be imitated by other devices. Thus it is sometimes
valuable to have a device associated with a pair of keys
from a public key cryptography system, such as RSA®. In
one embodiment, the computing pad 202 is manufactured with
10 or configured with a private key and the public key
disseminated. Then the computing pad 202 can use its
private key for digital signatures of strokes, images, logs,
or other media originating on the device. Others may use
the public key to verify such media. The public key may
15 also be used to provide secret communication with the
device. Use of the device public key for encryption will
limit the access of others to page images or metadata
intended solely for a particular computing pad 202.
The clock 310 is a conventional type and
20 provides an indication of local time for the computing pad
202. 1In particular, the clock 310 is used to provide a
local time at which compound documents are processed.
This time value is also stored with data in the local log

files using the logging module 314. The clock 310 is

25 adapted to communicate this information to the processor



m nim zing data transfer using delta encodi ng when appropriate. In the
enbodi nents noted above, the docunent transfer nodule 316 m ght be

i mpl erentwo 2a12%t035¢ and forward system wBdch opport uni sccabioi1/bésazsmits

t he 25 docunments only when network connectivity is avail able.

The docunent creation nodule 318 is software or routines for creating new
docunents. The docunent creation nodule 318 is operable on the processor
302 and is coupled to the bus 320 for communicating with the other 5
conponent s of30henconpet loggiad; 2@2ulEhe ldoasient ttreeatyistremiold 82318 i s
responsive to signals fromthe input devices 210-218 or the stroke capture
devi ce 208. The docunent Tbeeat¢t adatpdudauBe 8352 dresotfempirat é nfcdmgs nof
docunents in the nenory 304. In response to user input, 10 the docunent
creation noduicelt3re scEess EXMURC iy elletedgitat ef FORNE aFRCEBpnEs arise
selected one to create a new docunent fromthe tenplate form Once created,
t he docunent S$GH&P PRLAEAGAAIPATY Sf Ajdedulrsithe FRBYE PIMEPEER i ned by

the presept attl on rer_%d I% -3226 nd oé her wi se g?oggléxaebéfﬁag?nl ul at abl e
and transhi t &5 BSFaseta ReAGAY dinet et T 320
represents a_shared bu or comunj cating informatipon and data.thr.oughout
Lho Computi ng Ras A SHRe o s Fagtenaherap e bheD s B G b

i ncl uding an J;nQUSLEY & 1 BLGRIst €8 e LLOAL SPHT . & PERLBREGe
f %’g% ug, P bus ?%@E% ?))r sone

conponent i nt'ér connec a universal serral _ or
other bus kngwn Jd) e aar ty,£01Proyi de Sifldar retticidenal i tyy,  Addictjegnal

conponents coupled to processor 302 through system bus 320 25 include the
di splay devi egRfmdite, SthekaceapltL MeNLLE 312 soft routines for
10 presenting the user interfaces, capturing stroke
information, and routing (sending documents from and
receiving at the portable computing device 102) documents
according to the workflow. In one embodiment, the
metadata module 312 is stored in the memory 304 and is
15 accessible and executable by the processor 302. In any
event, the metadata module 312 is adapted for cooperation
and communication with the processor 302 and other
components of the computing pad 202.
The logging module 314 is software including
20 routines for creating and storing local logs in the memory
304, and more particularly, in a nonvolatile storage
portion of the memory 304. In one embodiment, the logging
module 314 is a set of routines executable by the processor

302 to store metadata in an entangled log at the computing

25 pad 202 and the stroke and image workflow server 106. The



and nodul e 208, the plurality of input devices 210-216, the output device
220, the processor 302, the nenory 304, the conmunication unit 306, the
uni que dewoee1rymessti fier storage 308, theicl ock 310, thecrapzdave2odul e
312, the 5 loggi ng nodul e 314, the docunent transfer nodul e 316, the
presentation nodul e 322 and the other applications 324. There nmay al so be a
plurality of busses in conputing system 202, designed to provide the nost
ef fici ent conmuni cati ons between functional elenents. 10The presentation
nodul e 322 i dsafitrwarecdnte r 3liti nes plart iciwld @y nor docoaknts amevtiltee | nbox
on the display device 206, and adjusting the display of the inmge
responsi ve t oreimigitcdtriom iafpwo kel ave s oRp(-eXligon e tpeesamttdtdron. nddul e 322
performs routines that generate 15 the dual nopde user interface shown in
Figures 2, 8omsd @nbgaémppéserftig i dAIFBAG enBP2l Q| S8 4covbe? al8s LHda$ t he
automatic capture nodul e 328 to generate an automati ¢ capture interface as
will be descridednsst dRTW Rl eRéPaMEe SIEQ TEiRglt-Bs2 PRPARE 1 aVvEs 1ekd ©
enbodi ment, the presentation 20 nodu a thiP cl.ient r%uti e

t

, dul 2 i
oxoout abl B’ by S bCBRs ot Re0T e g St i SLPES. GPLt Hd S nBas S
di I devi 206.. Th t at.d dul e 322 i l.ed by t.h 320
P o) SRR SR RE Sl B, MR PR A B 2
other appli catiops 3390l 06! e DLIELs s30T S4BT & AR NBSy exaelllal e by
t he processor 30 or various er types of functionality. 1n one

enbodi ment, QRERILIMNE &PPLAEAt EeR_ prograns are executed by the processor
302 including, wmthout limtation, word 5 processing applications,

electronic mail applicatiraesdotuneng araadR@lerCabidens 3amd iwel oliawser
appl i cations. The automatic capture nodule 328 is software

and rout iipes anel raut 9Bkl £t by aeaptitrt ity bRBgeSc ¢ v i 8§ RS endot § fe-cgmapt ur e

i mge command, for determning the 10 context of operation of the conputing
pad 202 and ithser st ngkehemhpinegd ivwageslownt sedomumehd§. Fofn examelre, the
automati c capture nodule 328 is responsible for determ ning the docunent
that is curremdodiysnis digpt ayeduhgnt hergoapari ngdpa¢ 202. sepdsn@nd

enbodi nent, the automatic 15 capture nodule 328 is al so responsible for
directly or inedigiaas yWageenthy aew papesteddiragadecaproredvme§éeo t he
new y created page and adding newy created page with the captured i nage to
a docunent. CPTENGHHY dSGH MR aheHutetatlit®1EEst e thedGPRPEES Ml so

delermings whakher 20, 8 dopurenl, |jShulcs G LSt s Lect a5y gRlyr oo ar
CHLSt 09 OO T RSLELLST B L BipS ety o J0ghe 22, be
module 316 is coupled by the bus 320 for communication with
the processor 302 and the communication unit 306. The
document transfer module 316 1is responsible for
20 transmitting and receiving the document or formatted
message from the computing pad 202 such as by email, file
transfer, XMPP or special purpose application.
In a first embodiment, the document transfer

module 316 is client software operational on the computing

25 pad 202 that maintains a directory structure that serves



25Fi nal ly, the conputing pad 202 may include one or nore other |/0O devices
326. For exanple, the other 1/0O devices 326 may include speakers to produce
sound, mwoaepimnesito record sound, a scadaner or caner apCeo/Jesaonsh2socument s
or images, and other sensors or feedback devices 5 |ike accel eroneters,
pager notors, or haptic feedback. Optionally, the other I/O devices 326 may
i ncl ude one or nore analog-to-digital or digital-to-anal og converters,
and/or one or nore digital signal processors to facilitate audio

processi ng. Hzesaznotihdoxl./ O Teyi desuB2é tarter gnspeéed rt@ivtiye bt 6 320 viear
comuni cation with the processor 302 and the nenory 304. Optionally, a

m crocont r ol Idercumgntye adeedaasopaespeondimigerinyax Deyi the 3260tke faad | itate
power systens control, as well as off-load the main processor 302 from

| owner - speed &S - VapbELant sesiar 186Sthokeldfd dikagd ot kf | 8BRCServer 106
Referring now to Figure 4, an enbodi nent of a stroke and_i mage rkf | ow
server 106 V\ﬁqqc%&?‘%es]&itﬁé% P pret defei FOmPHE 18O BRE 4Nd %ﬁ'&g SMOY kf | ow

oLVl 108 20-cobrleps f BLACEER0L 0% o P IH A000 B commum caul on uni
lmc))ggi 294r3r8fjmc§>c£111]m6éntogf rr1s egfl Ilnggﬁh.%r@l é'ere’moavebéJ%h%zgogﬂrqeﬁtVPE&L it(fl%t I on
directory structure and transfers it to the stroke and
image workflow server 106 for further processing.
In a second embodiment, the document transfer
10 module 316 is an e-mail client that is capable of receiving
and sending e-mails having attachments. The e-mail client
is operable on the processor 302. Mail servers commonly
use either the POP or IMAP protocols to talk tomail clients,
and the computing pad 202 is configured to use either. The
15 messages are in a format the computing pad 202 can directly
use, e.g. an attachment of image files. The messages are
in a format that requires conversion on the computing pad
202, e.g. a pdf document. Alternatively, a special mail
server could provide conversion of messages so that the
20 pad does not need to support multiple formats. In the case
of multiple devices being used in a workflow to distribute
work that must only be done once e.g. as in the departmental
in-box described above, using IMAP is advantageous.

Multiple devices 102a-n may be configured as clients with

25 the same IMAP server and ‘username.’ The group of devices



In an alternate enbodi nent, the stroke and i nage workfl ow 25 server 106
further conprises a display device 422, an output device 424, a unique
devi ce | Bvetoragess426 and an i nput devi ce3428. PCT/JPIhoses25Ki | | ed
inthe art will recognize that some of the components of the stroke and

i mage workflow 5 server 106 have the sane or simlar functionality to the
conponents of the conputing pad 202 so descriptions of these conponents
will not be repeated here. For exanple, the processor 402, the nmenory, 404,
t he conmuni catOi2anrumiitgh06! i sdies yd eculireitirris as ftére Machidaex 408 Ontdre alngggi ng
nodul e 10 416, the clock 410, the other applications 418, display device
422, output dedmrem2fy weguee dedizen |Mr4RS bhd faput adevbrecszsewdve a
simlar functionality to the processor 302, the nenory 304, the

comuni cat i offhgnfiev3ge Mefies ddauneatageanst &t kbgul EnBas’ arte PeRE§GnTy
nodul e 314, 15 the clock 310, the other applications 324, display devices
206, output déFite 2RPOCERFGHe RIRYiITe TS 88@; PRPUET deWe®R DI O3 1@ Tof

Fi 3, tively. S di ff b th t th

Gt Toke and | REGR.SR% REPARTSERGEr S0B SRAPDRC. Sortt G DAF 02 /ale ot ed

bel ow. For 20 . I t h icat]i Lt _4 et k d
mage wor ki | W Ko YO0 E TTe ek T Re 108 P n S P Sa nRRRE ArnerEad of |

oeeesey o PHE A O A DGR M By e g

processor 302 as y Services nunerous portable

25 conputing deM 6eSsd02keTher droungEite ?a%_;’&; 8hd"BPEELR408c hé AN o |

server as opposed to an e-mail client. The display device 422 may be a CRT

and the out pulctdg¥ififehds i §1 50aKRIEsehBand NPUpdRdEEw428 tHE bl a
keyboard and nouse type controller. Those skilled in the art will 5

recogni zegt hath tdheserssyobg atrardine ofthat haasdiddear encmsrassthe and
conponents of the stroke and i mage wor kfl ow server 106 acts as a hardware
server as opposedricl aintenod esthgeat file. The verification
nodul e 430 of the stroke and i mage wor kfl ow server 106 is software and
routi nes for In a third embodiment, the document transfer
module 316 is a routine for performing file transfer.
Various file transfer methods can be used to move documents
15 on and off the computing pad 202. The computing pad 202
could run an ftp, http, or webdav server and other devices
could push or pull documents on the computing pad 202. The
computing pad 202 could also be configured to get or post
new documents to an external server, again via ftp, http,
20 rsync, webdav, or another protocol.
In a fourth embodiment, the document transfer
module 316 is a client communication program such as for
communicating via MMS or on other communications protocols.

XMPP, a protocol used in instant messaging, is used to

25 provide document and stroke communication with a pad.



10 verifying the processing of a docunent. |In one enbodi nent, the
verification nodule 430 is routines executable by the processor 402 to
per f or m \We0I2P126W2350n of document processBAg as descri be®CHIPYAL/06FAZS
verification nmodule 430 is coupled by bus 420 to the processor 402, the
menory 15 404 and the conmuni cation unit 406. Note that the verification
nodul e 430 m ght be used independently of the stroke and i nage wor kfl ow
server 106. In fact, it mght run on the conputer 108 for independent
verificati on lofs tdodumests ginchpub teesd st ererusefal peeciese @ansaender 20
The workfl ow nodul e 412 of the stroke and image workfl ow server 106 is
sof t war e and dfotibienassfag ipgogEssPngaantn i oleFage MAAARIR s Ve ol ed
nmessages. The workfl ow nodul e 412 creates docunents 400 or creates
formatted nmesdRFEEr TRELRSIKS Fé\ﬁ/nﬁﬁk}lﬂténﬂl? M4 SR Ior K8 Lvi i COR®UES N%ggi ng

dul e 416 d h dul h
rerory 404d2§’oafo{f§%§t S °§o% S%%%%a%ﬁcéhﬁgaaﬁ%ﬁak%g”ﬁy\%g% B 1 hat
T d | b e f h
document br 1B¥nEE “”%ésé%%‘ée 5 o BT Go ot gk cogari e
processi ng ""%‘&BA Hhe %’Adf@% gapodl, ”E”&nsttﬁﬁtcﬁgg ta'g:lngpégo%%%orlest

docunents by s fem o ' sends enal s attachnents to

the stroke a%qu%euweﬂﬁl?wasy%%r é@GCOﬁBQt&ha wagfiwl@@waerﬁﬂgz

determ nes the routing and next “worKfl ow step. shoul
a display space and thus all members of the group may be

informed of new strokes.

10 In a fifth embodiment, the document transfer
module 316 1is a custom application. Of course,
information may be transferred to the computing pad 202
with special purpose applications designed to work with
the pad using a pad specific API. An instructor might want

15 to “drag and drop” a worksheet onto a graphical
representation of a pad without knowing the specific method
used to move the file. In one example embodiment, the
document transfer module 316 is rsync. Rsync is a data
transfer software application for Unix that synchronizes

20 files and directories from one location to another while
minimizing data transfer using delta encoding when
appropriate. In the embodiments noted above, the document
transfer module 316 might be implemented a store and
forward system which opportunistically transmits the

25 documents only when network connectivity is available.



10 be noted that the process of creating a systemlog by the workfl ow
nodul e 412 can create a entangled |og, and that the presences of nmultiple
wor kf | ow wodul2am23512 servicing distinct pages of the doeursrtoignesasd y

i ncreases the difficulty of tanmpering with the docunent w thout being 15
detected. For exanple, a workflow server 106 m ght create a notepad
docunent which will be transmtted to all neeting nenbers after the end of
a neeting. The notepad docunent would be created with a "next destination”
URL containing a group efhiel daddmess. cTige bimrkfricgivlserdidr 1B06 oddwad & out e
20 the docunent to each nenber of the group once the notepad is submtted
back to the W kfPwwiBepvE&RrI0Br 3t 1ME nabl stocummniednvehilendecamerndase of

under st andi ng, the forwardi ng3 of docunments and the processing of docunents
creation module 318 is operable on the processor 302 and

is coupled to the bus 320 for communicating with the other

5 components of the computing pad 202. The document
creation module 318 is responsive to signals from the input
devices 210-218 or the stroke capture device 208. The
document creation module 318 stores template forms of
documents in the memory 304. 1In response to user input,

10 the document creation module 318 accesses the stored
template forms and copies the selected one to create a new
document from the template form. Once created, the
document stored in memory 304, is added to the inbox list
maintained by the presentationmodule 322, and is otherwise

15 editable, manipulatable and transmittable just like any
other document.

The bus 320 represents a shared bus for
communicating information and data throughout the
computing pad 202. The bus 320 may represent one or more

20 buses including an industry standard architecture (ISA)
bus, a peripheral component interconnect (PCI) bus, a
universal serial bus (USB), or some other bus known in the
art to provide similar functionality. Additional
components coupled to processor 302 through system bus 320

25 include the display device 206, the stroke capture device



within the workflow is described bel ow as being performed 25 by the
wor kf | ow nodul e 412 of the stroke and i nage workflow server 106; however,
t hose skiwbedizm2ishe art will recognize 8bat alternativecyJrinisans
operations may be perfornmed by the conputing pad 202. Alternatively, those
skilled in the art will recognize that the docunent routing 5 process and
wor kfl ow rul es m ght be inplenented by separate servers, instead of being

i npl enented as one integrated server. Those skilled in the art wll

recogni ze t haind herdailar € & varhetgl wfalayyg ¢hatnphe devktesw2idaalle 412 10
of the stroke and i mage wor kfl ow server 106 determ nes what to do with the
docunment oncéhe ohgpufedrviecel¥ld themrtdecesapuilhg Yml rMEoR B 3Ottt ed by
t he conputing pad 202). In one enbodi nent, conputing pads 202 are

confi gured tghﬁoﬂl@nwwnﬁ%tgam it tar Our sl BRd AUPngevVwsek LP6RTSdiwer 15
106 and submt a page to the stroke _and i mage wor kfl ow server _106; for that
page, the Stﬁ@@?%ﬂﬁf¥%ﬁg§jﬁbFQHQ§N3lO' the"metadata module 312, the

5 logging module 314, the document transfer module 316, the
presentation module 322 and the other applications 324.
There may also be a plurality of busses in computing system
202, designed to provide the most efficient communications
between functional elements.

10 The presentation module 322 is software and
routines for displaying documents and the inbox on the
display device 206, and adjusting the display of the image
responsive to input from input devices 210-216. The
presentation module 322 performs routines that generate

15 the dual mode user interface shown in Figures 2, 8 and 9.
The presentation module 322 also cooperates with the
automatic capture module 328 to generate an automatic
capture interface as will be described below with reference
to Figures 10 and 11. In one embodiment, the presentation

20 module 322 is a thin client routine executable by the
processor 302 to cause display of the image on the display
device 206. The presentation module 322 is coupled by the
bus 320 to the display device 206, the processor 302, and
the memory 304.

25 The other applications 324 include other



server 106 then determ nes the next step based on preprogramed rules. In
one enbodi nent, the stroke and i mage wor kfl ow server 106 determ nes how to
process twe 28{»/@essunent based upon on neBddata stored i perdedessdsacunent

itself. The netadata may specify additional

t he document

IS to be routed, and to what other conputing devices it

processi ng of the docunment, how

isto

be routed. For exanple, an ordered series of enmail addresses stored as 25
netadata i s one exanple of a workflow where the docunent wll be passed to
each successisvd teverid aaddress intseemeradabd ey ths@hecsovi dER dreran
entire docunent basis or a page basis. In another enbodi ment, workflows are
5 specified ieritsigdesdeant ypesi af thnernienaliby mat te@nfessRgeimMeRn twhi ch

t he document

10

15

20

25

was sent. In the sinple
one or more application programs are executed by the

processor 302 including, without limitation, word
processing applications, electronic mail applications,
financial applications, and web browser applications.

The automatic capture module 328 is software
and routines for automatically capturing images 1in
response to the capture image command, for determining the
context of operation of the computing pad 202 and inserting
the captured images into documents. For example, the
automatic capture module 328 is responsible for
determining the document that is currently being displayed
by the computing pad 202. In one embodiment, the automatic
capture module 328 is also responsible for directly or
indirectly creating new pages, adding a captured image to
the newly created page and adding newly created page with
the captured image to a document. In another embodiment,
the automatic capture module 328 also determines whether
a document includes a picture rectangle, captures an image,
and replaces the picture rectangle with the captured image
in the existing document. The operation of the
presentation module 322 will be described in more detail
below with reference to Figures 6-11.

Finally, the computing pad 202 may include one



case of receiving a docunent by email, the conputing pad 202 returns the
conpl eted docunent to the stroke and i mage wor kfl ow server 106. The stroke
and i magewoankfdoessiserver 10 106 t hen exBBacts the net asderarimonsseie

conpl eted docunent, determ nes the next step in the workflow, and then
sends the conpl eted docunent to the device (e.g. , conputer 108) identified
to performthe next step in the workflow In an alternate enbodi nent, the
conputing pad 202 returns the 15 conpl eted docunent by e-mail to the stroke
and i mage worckf moweseter 0B deanidd¢hS2&-.maFbri aghugés, t tiee vartkd+ dw.0 The
stroke and i mage workfl ow server 106 determ nes the next e-mail address in
whi ch to sendaeanpllét edadocinehuder ospehkeesmali¢ IRpdUgR| sdedd/he

conpl eted docunment. In 20 an alternate enbodi ment, HITP headers coul d be
used i nst eagmicrophones to record sound, a scanner or camera to record

documents or images, and other sensors or feedback devices

5 like accelerometers, pager motors, or haptic feedback.
Optionally, the other I/0 devices 326 may include one or
more analog-to-digital or digital-to—-analog converters,
and/or one or more digital signal processors to facilitate
audio processing. These other I/0 devices 326 are coupled

10 by bus 320 for communication with the processor 302 and
the memory 304. Optionally, a microcontroller may be added
as part of other I/0 Devices 326 to facilitate power systems
control, as well as off-load the main processor 302 from
lower-speed lesser-important tasks.

15

Stroke and Image Workflow Server 106

Referring now to Figure 4, an embodiment of a
stroke and image workflow server 106 will be described in
more detail. The stroke and image workflow server 106

20 comprises a processor 402, a memory 404, a communication
unit 406, a document transfer module 408, a clock 410, a
workflow module 412, a 1logging module 416, other
applications 418, a bus 420 and a verification module 430.
In an alternate embodiment, the stroke and image workflow

25 server 106 further comprises a display device 422, an



of or in addition to e-mail headers. |If the docunents are being transported
in a manner that supports page i mges, strokes, and netadata, then the

nmet adat a werroraobssitn t he wor kf | ow i nstru@®Bi ons and st at eeT/JBgAai/Mes236N t he
sinmple 25 case, the netadata includes a list of emnil address and the
current step of the workflow. Docunent Format |In one enbodi ment, the basic
format or 5 structure of the docunent is a directory of including one or
nore files and directories. Inside the directory are a series of page

i mges, as welutrag ojgviicrml4 et adatra.qukhelawtel dila ster dire deoairat edh

i ndependently with each page, and/or netadata nmay be associated with the
docunent as antwasteicsueh8 netadata is stored in further nested
directories, and is optional. In one enbodi nent, each pages of the docunent

is stored as an image. TRPESPsSKarttieCuliar Fead¥ant’addotis CREEHTSe tihatavoi ds

requiring that the conputin ad 202 support a w de range of document 15
formats. Providsndh [ ,e’??%.oﬁo%g?i’lﬂé?}\y@qﬁpfji f aﬁ@nlﬂ’@rri?ﬁgl,o"‘to t he

f‘ﬁ!&”f | 1y5 b6 it hness %%Peﬁis%tm%?taag%lﬁté}ﬂﬁ%%n%h?;ﬂaﬁw%ﬁan&°249§%%?, |
I PG o R € o Pt PSSR A ey JEFER1BRABES Those

skilled in t%c?asret W lonre%ct%%gaq BB@tb%gﬁfe t He U I G bS3npAR bE

tranfsf erred and stored as stan ard ZIP ar ch! ves.
Mil tiple pag%He”EQ@cE's's%% nhp 9%@%@10&@% 380t &% id¥inddiAli NAE-SegRNt are

considered to be alternate
406, the document transfer module 408, the logging module
10 416, the clock 410, the other applications 418, display
device 422, output device 424, unique device ID 426 and
input device 428 have a similar functionality to the
processor 302, the memory 304, the communication unit 306,
the document transfer module 316, the logging module 314,
15 the clock 310, the other applications 324, display devices
206, output device 220, unique device ID 308, input devices
210-216 of Figure 3, respectively. Some differences
between the components of the stroke and image workflow
server 106 and the computing pad 202 are noted below. For
20 example, the communication unit 406 may couple the stroke
and image workflow server 106 to the network 104 in a wired
manner instead of wirelessly. The processor 402 is more
computationally powerful than the processor 302 as the

workflow server 106 likely services numerous portable

25 computing devices 102. The document transfer module 408



representations of the file, of equivalent quality, and the presentation
nodul e 322 may choose the representati on nost convenient for its use. So,
for exanpwe,2om/m@pssectory with the foll owking contents: 0@TTREmMI11/0623¢Ng,

002. pgm 5 002.jpg and 5. pgm woul d yield a docunent with three pages. The
first page is represented by one of two files, 001. pgmor 001. png. The
second page is represented by 002. jpg or 002. pgm and the third page is
represented by 5.pgm In one enbodi nent, a segnent of the name can be used
to specify 10 he eesalidt iserver siszeppfosanty tarege et-madlll @i izerdevi Géae o
easily choose an inmage. For exanple, there m ght be inmages

page001. 600x GG HIgW aed igagd@@lmagife .pFhTwhand BOXBOPWE dsivfigeCdidion
Internedi ate Format) identifies the resolution of the inages. 15Each of the
plurality of lisrageskeay -i nEhadenrst ¢te EieRl 4gdgenelt udggge kistkartdanthe page
or image netadata includes stroke data, other netadata and | og data. For
exanpl e, theOXFE orYPARGENHECAd&Ta oy IR 0Skhel-Gele 15 cthf e2FEctdrdi es
that identify areas in _imges at which 20 capture jmages be enbedded or
ol aced. Firt RERRFE.2q KB et hFECdMRUREE TRET BHEL ULt L KGFAAEEES The

docunent net ada&% i ncl udes % dogurrent tIo and ot.her d%%q_,k towrrete%q,%tra.
The met adat a For "he°F8RUTENT P ‘l—’}é%rses% ed lg‘)?gfel I"'es "stored i n
directories, i r i i it 0 ol e or
W LT ndi v addl® 59586 AR ES s B et s R S R e e e
suffix ".d" as the final 7paifept r¢harashensaliiet Agodh £ QHOTH NAE and

Information within a netadata directory is stored in a file 5 or

subdi rect ory,i iahjeChd Sk EXPECEEEvER Na¥e i WY AU M@NBn8eghBRtines for
Organi zations are encouraged to nane them using unique identifiers - for

exanpl e, 1p he vigraditiiranaheJovece ey engest dogatimgate Neh ke eAboEl adaltg
directory may itself contain subdirectories, whose contents are ordered 10
and defined ateorvdirnditaettihe apeatler 480 1batowi trees aryec Gaalelalbypalhecy i s

t hat applications which do not understand the contents of a nmetadata file
or directorypsloadskqr esd€ide the ponferms wedifhoatdonot o4l t dociumenss a
given netadata file or directory is self contained, there should 15 not be
any dependen@®iresasaieerns tdgncoibagtagdey - unfeesvehefigreéiepontradd® in the

sane directory. ltens of netadata are connected either to the docunment as a
whol e, or a $pdciifieopaged vy Rk 4€ihbai FRAtPT RFRS ot ikt tist B§RCA Y406

15 404 and the communication unit 406. Note that the
verification module 430 might be used independently of the
stroke and image workflow server 106. In fact, it might
run on the computer 108 for independent verification of
documents without need to trust a particular server.

20 The workflow module 412 of the stroke and image
workflow server 106 is software and routines for processing
and routing documents or formatted messages. The workflow
module 412 creates documents 400 or creates formatted
messages. The workflow module 412 also works with the

25 logging module 416 to create a system log (stored in the



20 i s gl obal
files, naned

10

15

20

25

netadata and is stored in a directory containing one or

nor e

"docunent.d". This directory is included at the top | evel
di rect or ywolw12/m23ssef ul to store a | og ofilacti ons associparge20m/Hés2a6
docunent in the docunent netadata. In one enbodi nent, the system 100 al so
stores 25 a version of an "original" docunent as docunent netadat a.
exanple if the docunent was fornmed froma PDF, Mcrosoft Wrd, M crosoft
Excel or other document, the original format docunment may be saved in the
nmet adat a di r detg@riyng hndode ehbpdimenmemotryed Pager ahel dage sistEdat 4 19)i s
naned with the same nane segnent as the page inmage, and ends in the
ext ensi on ". dhd Pobléxdgs or nekeheapagiabiagehis hagers nemped 00Thyg pg”,
t he page netadata director

workflow modufle 412 is also responsible for routing the
document or formatted messages on to the next location as
part of a processing workflow. In one embodiment, the
computing pad 202 returns documents by submitting them or
sends reply emails including attachments to the stroke and
image workflow server 106, and the workflow module 412
determines the routing and next workflow step. It should
be noted that the process of creating a system log by the
workflow module 412 can create a entangled log, and that
the presences of multiple workflow modules 412 servicing
distinct pages of the document greatly increases the
difficulty of tampering with the document without being
detected. For example, a workflow server 106 might create
a notepad document which will be transmitted to all meeting
members after the end of a meeting. The notepad document
would be created with a “next destination” URL containing
a group email address. The workflow server 106 would route
the document to each member of the group once the notepad
is submitted back to the workflow server 106 by the tablet.

For convenience and ease of understanding, the
forwarding of documents and the processing of documents
within the workflow is described below as being performed

by the workflow module 412 of the stroke and image workflow

For



shoul d be naned "page . 001. d" to indicate that it is associated with that
page. I n another enbodi nent, the 10 page or image netadata includes the

ori gi nal woaege/dopsssone format for each page in the pagepowtiaziat/assdse ect ory.
This nmetadata is created as soon as the docunent is created e.g. by storing
a raster format both at the top level directory and in the page netadata
directory, or a copy of the 15 original raster format may be stored when
the page inmage is first changed. In other enbodi nents, the page or inmage
net adat a i nclsedes=1t 04 0dat ahoWhiver| ogtliata repriclsent Sna thy fart chdrides
applied to each page in the netadata directory for the page. The other

met adat a i s usepdrol 220 Hrar ea bipgroaheve dut ‘éhﬁeﬁatﬂédopératp@ﬂsl adyalepage or

i mge. For exanple, if inages are added to azpag i s useful
performed.by the computing pad 20 Alternatlvely, those

skilled in the art will recognize that the document routing

5 process andworkflow rules might be implemented by separate

servers, instead of being implemented as one integrated
server.

Those skilled in the art will recognize that

there are a variety of ways that the workflow module 412

10 of the stroke and image workflow server 106 determines what

to do with the document once it has been received from the

computing pad 202 (submitted by the computing pad 202).

In one embodiment, computing pads 202 are configured to

work with a particular stroke and image workflow server

15 106 and submit a page to the stroke and image workflow

server 106; for that page, the stroke and image workflow

server 106 then determines the next step based on

preprogrammed rules. In one embodiment, the stroke and

image workflow server 106 determines how to process the

20 document based upon on metadata stored inside the document

itself. The metadata may specify additional processing

of the document, how the document is to be routed, and to

what other computing devices it is to be routed. For

example, an ordered series of email addresses stored as

25 metadata is one example of a workflow where the document



to store these added images in the page netadata directory. An inmage m ght
be added to a page for reasons simlar to "stanping" a paper page, e.qg.
"recei vedboan12imedsmi t t ed” 25 thus provididBg a visual i ndczarranoshsd he

status of the page to any reader. Methods Ref erri ng now
to Figures 5-7, the nethods of 5 the present enbodi nent of the invention
W Il be described in nore detail. Figure 5 shows one enbodi nent of an

automati ¢ docunent processing nethod in accordance with the present

enbodi nent ofvitlie bhewveasised. ttheeaclmcessckegiine wndit hadd@essr.okd hand

| mage wor kfl ow server 106 creating and establishing an i nbox 502 associ ated
with a port abled asmfpumiangadee be 00wl dFdeortamlea tame desya@andr kelsgw

or a page basis.
In another embodiment, workflows are
5 specified in the document or in the email (formatted
message) in which the document was sent. In the simple
case of receiving a document by email, the computing pad
202 returns the completed document to the stroke and image
workflow server 106. The stroke and image workflqQw server
10 106 then extracts themetadata fromthe completed document,
determines the next step in the workflow, and then sends
the completed document to the device (e.g., computer 108)
identified to perform the next step in the workflow. In
an alternate embodiment, the computing pad 202 returns the
15 completed document by e-mail to the stroke and image
workflow server 106, and the e-mail includes the workflow.
The stroke and image workflow server 106 determines the
next e-mail address in which to send the completed document
from the e-mail that included the completed document. 1In
20 an alternate embodiment, HTTP headers could be used instead
of or in addition to e-mail headers. If the documents are
being transported in a manner that supports page images,
strokes, and metadata, then the metadata can contain the
workflow instructions and status. Again, in the simple

25 case, the metadata includes a list of email address and



server 106 then creates and places one or nore docunents 504 in the inbox
502 that are scheduled for delivery to 15 the portable conputing device
102a. Forwexarmlogssit he docunments may be fiarns that the weeenpmiiipésesqgort abl e
conputing device 102a needs to conplete and return such as a nedi cal

i nformation form The stroke and i mage wor kfl ow server 106 automatically
transfers 506 the 20 docunents 504 fromthe inbox 502 to a correspondi ng

i nbox (not shown) on the portable conputing device 102a. Dependi ng on the
enbodi ment, tthe towansfrer ofepocfineheswoakfdoeur at a nunber of different
times: 1) once the docunents 504 are placed in the inbox 502; 2) once the
portable 25 conputing device 102a is coupled for comunication with

Document Format

In one embodiment, the basic format or
5 structure of the document is a directory of including one
or more files and directories. Inside the directory are
a series of page images, as well as optional metadata. The
metadata may be associated independently with each page,
and/or metadata may be associated with the document as a
10 whole. Such metadata 1s stored in further nested
directories, and is optional. In one embodiment, each
pages of the document is stored as an image. This is
particularly advantageous because it avoids requiring
that the computing pad 202 support a wide range of document
15 formats. Providing pure images, i.e. not files requiring
rendering, to the computing pad 202 ensures a consistent
view and eliminates problems with inability to render fonts
or other graphical commands. In one embodiment, the
images are in one of the following file formats: JPEG,
20 JPEG2000, JPM, PNG, PDF, TIFF or simple PBM (portable bit
map) file format. Those skilled in the art will recognize
that the document directories can be transferred and stored

as standard ZIP format archives.
Multiple page image files which share the same

25 initial name segment are considered to be alternate



the stroke and i mage wor kfl ow server 106; 3) at periodic tines, such as 15
mnute intervals; or 4) various conbinations of the above. Once the
docunent swbQéd12neyss1been transferred 506 #6 the portabl e pcunpriii/ng2sevi ce
102a, 5 the portable conputing device 102a is used to annotate the
docunents 504 and add strokes and other information to them The
annot ati ons are added to the docunent 504 and the docunent 504 is stored
back on the portable conputing device 102a as depicted by line 508. In one
enbodi nent, e&ptresamtfaot et s onf atide t hiel apnofatohsadeded aua ldagymentds 504
are backed up 510 off of the portable conputing device 102a to a backup
server 512. Thiespreaesftert igh dodwlenBg2ommy cdmaseatthe mepreisginitart itam t hose

descri bed above. Those skilled in the art will recognize that this step of
backi ng most convenient for its use. So, for example, a directory

with the following contents: 001l.pgm, 00l.png, 002.pgm,

5 002.jpg and 5.pgm would yield a document with three pages.
The first page is represented by one of two files, 001.pgm
or 001l.png. The second page is represented by 002.jpg or
002.pgm, and the third page is represented by 5.pgm. In
one embodiment, a segment of the name can be used to specify

10 the resolution or size of any image to allow a device to
easily choose an image. For example, there might be images
page001.600x800.pgm and page00l.cif.pgm where 600x800 or
cif (Common Intermediate Format) identifies the
resolution of the images.

15 Each of the plurality of images may include
associated page or image metadata. The page or image
metadata includes stroke data, other metadata and log data.
For example, the page or image metadata may also include
picture rectangles that identify areas in images at which

20 capture images may be embedded or placed. Furthermore,
the entire document includes document metadata. The
document metadata includes a document log and other
document metadata.

The metadata for the document is represented

25 Dby files stored in directories, which are associated with



15 up annotations made with the portable conputing device 102a may be

performed at regular intervals such as every 10 m nutes or

| onger to

preserve wower2/mpssthe portabl e conputi ngd4device 102a. | rcygr2@apoéshar

enbodi ment, the backup interval can be set by the user. Once the user has
20 conpl eted addi ng annotations to a particular docunent 504 and the
docunent 504 is ready for subm ssion, the user inputs a submt instruction
and the annot ated docunent 504 is transferred 514 fromthe portable

conput i ng dewiiddhel02dea cdadvemestt gke aamtioilrage wortkf Lowiyéduerl pAgesOnce t he
25 annot ated docunent 504 is received at the stroke and i mage worKkflow

server 106, ilin pre shosHineggédedmrlt 2 et askitretteyries hRE

& Bl ipt ocess

is determ ned. Based on the determ nation of where the docunent 504 shoul d
be sent to nextd” BReERE foke laRaiFr R ENRGAGITW 48 Ve I IANE MAf$ 5 516

t he docunent to the determ ned device (e.g., the other co ters 8).
W o B dore T BL TR BRAAIASH B Tl S ST N8 LI er

108, thos
variety o
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segment. Organizations are encouraged to name them using
unique identifiers - for example, the traditional Java
reversed domain name method. A metadata directory may
itself contain subdirectories, whose contents are ordered
and defined according to the creator of that directory.
General policy is that applications which do not understand
the contents of a metadata file or directory should
preserve the contents and should not alter it. As a given
metadata file or directory is self contained, there should
not be any dependencies between items of metadata unless
they are contained in the same directory. Items of
metadata are connected either to the document as a whole,
or a specific page.

In one embodiment, the document metadata 406
is global metadata and is stored in a directory containing
one or more files, named “document.d”. This directory is
included at the top level directory. It is useful to store
a log of actions associated with a document in the document
metadata. In one embodiment, the system 100 also stores

a version of an “original” document as document metadata.



10 processing or annotation to the docunment 504. The present enbodi nent of
the invention is particularly advantageous because of the level to which it
aut ormat i cabl2y1zpnessesses forns or docunen#d and advances pChgmdinoes2yor kf | ow.
Figure 5 described above illustrates 15 how the present enbodi nent of the

I nvention is automatic in that fornms or docunents are automatically
advanced in the workflow and sent fromthe stroke and i mage wor kfl ow server
106 to the portable conputing devices 102a-n. Once the fornms or docunents
have been anfotra¢eadmpyetifethsatqc@ien heng saf ersedtf dyack RRF + Mé ceoseid and

i mage wor kfl ow server 106 with the user nerely having to input a single
"submi t" comtead,orMieEePREti BHCCThiar a@EBRtt COIUERSIL protesorAg iR If or ns

or docunents is particularly advantageous because _
format document may be saved in the metadata directory.

In one embodiment, the page or image metadata

5 1is named with the same name segment as the page image, and
ends in the extension “.d”. For example, if the page image

is named “page.00l.jpg”, the page metadata directory
should be named “page.001l.d” to indicate that it is
associated with that page. In another embodiment, the

10 page or image metadata includes the original image in some
format for each page in the page metadata directory. This
metadata is created as soon as the document is createde.g.

by storing a raster format both at the top level directory

and in the page metadata directory, or a copy of the

15 original raster format may be stored when the page image
is first changed. 1In other embodiments, the page or image
metadata includes log data. This log data represents a
log for changes applied to each page in the metadata
directory for the page. The other metadata is used to

20 store any other data related to a particular page or image.
For example, if images are added to a page, it is useful

to store these added images in the page metadata directory.

An image might be added to a page for reasons similar to
“stamping” a paper page, €.g. “‘received” or “submitted”

25 thus providing a visual indication of the status of the



it makes the portable computing devices 102a easy and 25 sinple enough to
use for every day docunent processing. Moreover, the present enbodi nent of
t he i nvenwpamderds itself to providing #Be user with arceypani/esses or
interaction that very closely mmcs the use of pencil and paper, thereby
requiring little or no learning curve. 5 The present enbodi nent of the
invention is al so advant ageous because it provides a series of user
interfaces that are very sinple and easy-to-use. In particular, the user
interfaces thpatgemtd dey deszdebed bel ow provi de two nodes of interaction
with the conputing 10 pad 202. In a first node (inbox node), a user
interface (See 800 in Figure 8) presents an inbox that lists all the
docunents that are nodifiable, editable or annotable by the user. In this
first node, Medhed® is limited to three actions: 1) re-sort the order in
whi ch the docunents are 15 listed; 2) select a docunent for editing; 3)
create a new docunent foRGEGFELRG. PP &Os&dGNd Sfode /(1dFEEnBRErasotcdt i on
node), a user_ _interfac See 900 of Figure 9) is. prese d that disp]ays an
g of B GUCSBRE SoRGaPRECCRA%HSeP i ChF I ZUEt 8P ot b i PSS B add
stroke or 20.annota1i#és Ip t he docunent; 2) add a picture to the docunent;
] .

3) transitioﬁnthﬁ%n) ?ng a different page of the inmage or transitioning

back to the inbox node. Tk rese BQ%QEQ% f ' nt.i IS
particularly advantageouggggggugeg$?$$?n1 st %é%ﬁ%%%f&g¥ﬁbég?§F€%§155
required by e WR8fc Fl?%c%rs%\&'r{!j RGORlY 1 EWoc b DESEHBEE6S: th Rt LR sk +
interact with docunents and constraining the nunber of actions that may be

taken in eackmm@amdmhe diSehel DhEEAREBNLS ThEgaNb LY s §ivad £ and &f fihe ent .
This allows the user interfaces to be adopted easily with little or 5 no

| ear ni Ng16Ur \&&,r gXeoViatidng idhadEer wexk@lioanCeeiair MIMmes clrea timger acid on
with paper, and integrating the collection of collection of information

wi t h aut omat ies tabddedsimg wnt hirbex WOORT laamodiat ddr mortd, & hpopraddmt
enbodi nent of the invention provides a single conmmand workflow 10 routi ng.
Ref erri ng nowornpuRiigug ed8yione 1&@sodi e $bdbrokke anthoknaygewwor kfdem
interface 800 is shown. The inbox view 800 is a wi ndow i ncluding a nenu
area 802, a @iedpledy 18%eahemy cana te snandg®licse sacdg gr2more documents

504 in the inbox 502 that are scheduled for delivery to
15 the portable computing device 102a. For example, the
documents may be forms that the user of the portable
computing device 102a needs to complete and return such
as a medical information form. The stroke and image
workflow server 106 automatically transfers 506 the
20 documents 504 from the inbox 502 to a corresponding inbox
(not shown) on the portable computing device 102a.
Depending on the embodiment, the transfer of documents may
occur at a number of different times: 1) once the documents
504 are placed in the inbox 502; 2) once the portable

25 computing device 102a is coupled for communication with



15The menu area 802 includes a plurality buttons 806, a | abel 808 for the
conputing pad 202, and status indicators 810 for the conputing pad 202. The
butt ons 89062812705 he user to nodi fy how4dBhe docunents REC&JPREV/BE230 t he

i nbox or to create a new docunent. For exanple, one 20 button 806 | abel ed
"I'L" (Inbox List) presents the docunents in the inbox as a list as shown in
Figure 8. Another button 806 |abeled "IT" (Inbox Thunbnail) causes the

di splay area 804 to show t he docunents as thunbnail irrages of the first
page of each tdecsriemtke Anchiime deuwoark e sabyoiead T0ANF'3)25¢ABE rNewikor m

t oggl es between the user interface of Figure 2A that shows sel ectable
tenpl at es of ti&Wsdoc gt sabhat S caml beter daterr vt bay tdhe Kot t gATEPUshe

wi ndow of the display device 206 and the di splay shown in Figure 8 in which
there is not CAFRIMSL 1ot f 10h@ RPRVEserORec chaat %Oﬁéiﬂﬁ%éu%@ﬁt §ave The

| abel 808 d t h f th t d h

the user Lsﬁ%%ge i e 9852@86\9%%5}3%%‘&2 "
tatus of _th 202, F diff h

Serios ofSbard® HOSEPPae BrmPaaH8uiaTieRr @ de bFbihy HE A HA o

| ndi cate the g cﬁ;\%%toé 5bRe ¥ =g §£98$E agllé@t%'e@f‘ﬁfég‘éﬁ‘éwﬁt@&%@em or a

battery respect |'ay ar ea i ncl udes a

plurality of gl %A&@a@i‘éﬁ@nﬁrgl%doﬁeéeﬁé e%h@f d%@ulr't@??t gl Qnaert'h%S of
buttons 814, 816, 818 and | abels. The present 15 enbodi ment of the

invention advptagenussysl ist stdedossernbs eaeh dewvtagla eomnpbetaerdi ng
row with a series of colums simlar to the presentation of e-nmails in

i nbox. Each afevtike doowrent siepriewed@s; d icey m@BRONEnNgneekrbbdamebitt,t on
812. When the user selects the selection button 20 812, the conputing pad
202 trangdti ahse finonrimhe liombandwewa80 teft ikingurdd@dt o tdves Umormt & i5é 900 of
Figure 9 with the sel ected docunent being di splayed. Each row has four

col ums, one afrer behedetetlilonf bttt Ghesportahécfoompor maaayiend 02er t he
number of pa es in the docunment, and 25 finally one for the status of the
docunent . & Ga Dasrom v ehedtop dieks oframel ar spfagogHBgnEs4 Gerovi des
a series of colunn headers. In one enbodj nent, the three_columms_ each have
a sel ection B 314 1%E% SHABLARJEA EBPPESHEREFAGSCalBOCY SFor 18L& e,

the second C%| L{med in the art will recognize that this step of backing
15 up annotations made with the portable computing device 102a
may be performed at regular intervals such as every 10
minutes or longer to preserve power of the portable
computing device 102a. In yet another embodiment, the
backup interval can be set by the user. Once the user has

20 completed adding annotations to a particular document 504
and the document 504 is ready for submission, the user
inputs a submit instruction and the annotated document 504

is transferred 514 from the portable computing device 102a

to the stroke and image workflow server 106. Once the

25 annotated document 504 is received at the stroke and image



5 includes the selection button 814 and the | abel "formnane,"” the third
columm includes the selection button 816 and the | abel "Page(s)," and the
fourth covormizoeisudes the sel ection button 818 and t hepCabeo1i/gsasaus. " I n
one enbodi nent, only one of the three selection buttons 814, 10 816, 818 is
sel ectable at any given tine. Based on the selection of the user the
docunents listed and shown in the display area 804 are sorted according to
the attribute of the selection button 814, 816, 818. In other words, the
docunent s ar edrksiledv sertved €06hert dscotdrag, tlodgsdnabil hham extsttep of
pages or status. The status of a docunment is its status in the work flow or
its status ofirr eviewworkddiaw ngrodaesstiat udeoérmnygedocuriEied nonheéhienbox
can be one of the following and they may be provided with an icon visually
cor r espondi nglete nthigiat isemtafs wheyrestbgi dpedmgnt200 dpsoaded; b)senib¥ct t ed
(but not uploaded); 3) edited; 4) read (but not edited); and 5) new (not
opened) . next, the pigokeyrgst i8R IS ¥RT&E ovhErGdes 8t F6PE ST bYfavi gat e

bet ween page d an_ indicator as tqQ what page  of .t he docunent is being
i spl ayeds Forl GekARpISC URFRE 250 Thf G5F FoR 1 RFECPREFAAES- & 81t AT w ¢ h

th t l.e i.ndi cati th it i,thin.the.d t.

The navi Gati G LGS 133 050 [EIGIBSIH a1 lofd Ui o7e T RAVEGAEE St o 1 he
. I'RET ddes 4" par'r of But avgare o

nanber of paGs T RE AN he g etbpne 1o MY ML HERLL o

Figure 9, On%rec”t&%il”?@&of%g&zleh‘é‘hé@%%ﬁ@@%?rlG‘@%reﬂﬂ%seéﬁ@é?% 990 jleg yShown.

The formview 900 is a wndow including a nenu area 802, a display area 902

and a navi gaigrony f ear 8ge. v@ﬂ@io’f%nbb%%_l§0%f0fpe110f6ﬂ@irﬁ%r UM eWoRRA i s
simlar to that descri bed above for the inbox view 800; however, the nenu

area 80210f thedeyymny ey HWhephyibAckuvdesea dvidiglentbwBdopn 806 t hat
transitions fromthe formview 900 to the inbox view 800. The navi gation
area 822 of the form vi ekh80@riesesitm ¢ravodibmehat o¥5 wWescinbedtabave sf or t he
i nbox view 800 so that description will not be repeated here. The displ ay
area 902 of the tigruhasdleyw DRI Bagsedst bedaspkayfanhemigeedf te pagehof the
docunent. Figure
1t automatically processes forms or documents and advances
them in a workflow. Figure 5 described above illustrates
15 how the present embodiment of the invention is automatic
in that forms or documents are automatically advanced in
the workflow and sent from the stroke and image workflow
server 106 to the portable computing devices 102a-n. Once
the forms or documents have been annotated by the user,
20 they are sent back to the stroke and image workflow server
106 with the user merely having to input a single "submit"
command or instruction. This automatic level processing
of forms or documents is particularly advantageous because

it makes the portable computing devices 102a easy and

25 simple enough to use for every day document processing.



9 shows an exanple formwith a plurality of areas such as 20 an area for

I nserting an image 904, an area 906 for filling in responses to questions,
and area wonomy@estures 908. During dispbay of the formperaredddss2sche user
can add annotations to any of the above areas 904, 906 and 908 sinply by
nmovi ng the stylus 204 over the display 206. 25 Those skilled in the art
recogni ze that any nunber of different types of forns or docunents
may be displayed and that these forns may have various different pages

i ncl udi ng t exorenivwgr ,orthexiresecondnnadimanti of ahyg ohveh&ianedsnd®4, 906

wi |

and 908. This user

interface is purely 5 advantageous because it allows the

user to procéssealfe docuprenyidynanndiat iusgn t Wiihht hen f @¥RasEn©®0 Jrust as

t he
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interaction that very closely mimics the use of pencil and

thereby requiring little or no learning curve.

The present embodiment of the invention is also

advantageous because it provides a series of user

interfaces that are very simple and easy-to-use. In
particular, the user interfaces that will be described
below provide two modes of interaction with the computing
pad 202. In a first mode (inbox mode), a user interface
(See 800 in Figure 8) presents an inbox that lists all the
documents that are modifiable, editable or annotable by
the user. In this first mode, the user is limited to three
actions: 1) re-sort the order in which the documents are
listed; 2) select a document for editing; 3) create a new
document for editing. In a second mode (document
annotation mode), a user interface (See 900 of Figure 9)
is presented that displays an image of a document. Again,
the user is limited to three actions: 1) add stroke or
annotations to the document; 2) add a picture to the
document; 3) transition to displaying a different page of
the image or transitioning back to the inbox mode. The
present embodiment of the invention 1is particularly
advantageous because it limits the number of decisions

required by the user. By providing only two interfaces



user would with a piece of paper. Once the user has conpleted all her

annotations to the document,

15 exanpl e,

the user sel éct yhachptesseserhetsubirnt dbgtimen tz14ndt henssmpumiing pag 202

determ nes the docunent that is currently being displayed in the formview

106, and the stroke and i mage wor kfl ow server
processi ng on the annotated docunent as necessary. For

she need only hit the submt button 214, and
t he conpuvongizpmess202 10 automatically ré2ords these anporaP2anses2sd or €s

t he docunent of the conputing pad 202,
and i mage wor kfl ow server
conpl ete additional

forward the docunent to the stroke

106

i n one enbodi nent when the formview 900 is being displayed and

900, creat es nambametagelidpeurat MY fditAgcanynser RO/ StheMSiedput 20
t hat have been received by_the conputing pad 202 for this
e
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interface is €legantly simp and efficient. This allows
the user interfaces to be adopted easily with little or
no learning curve, providing a user experience that mimics
the interaction with paper, and integrating the collection
of collection of information with automatic processing
within a workflow. Furthermore, the present embodiment
of the invention provides a single command workflow
routing.

Referring now to Figure 8, one embodiment for
the inbox view or user interface 800 is shown. The inbox
view 800 is a window including a menu area 802, a display
area 804 and a navigation area 822.

The menu area 802 includes a plurality buttons
806, a label 808 for the computing pad 202, and status
indicators 810 for the computing pad 202. The buttons 806
allow the user to modify how the documents are listed in
the inbox or to create a new document. For example, one
button 806 labeled “IL” (Inbox List) presents the documents
in the inbox as a 1list as shown in Figure 8. Another button
806 labeled "IT" (Inbox Thumbnail) causes the display area
804 to show the documents as thumbnail images of the first
page of each document. A third button 806 labeled “ANEF”

(Add New Form) toggles between the user interface of Figure



docunent (they may or may not have been stored at the conputing pad 202),
then sends the annotated docunent to the stroke and i nage workfl ow server
106. | n awmoabtzmpisie enbodi nent, the conpdti ng pad 202 aergpminess2sot only
t he 25 docunment but also the page that is currently being displayed in the
formview 900, and only submts the page of the docunent to the stroke and
I mge wor kfl ow server 106. In yet another enbodi nent, the conputing pad 202
determ nes whether it has received any stroke input or 5 other input that
can be added2fothaé dboumerelestealdst &cawd adrafoodt a¢wddeogmment s fthatte
conputing pad has received sone stroke input or other input, the process

conti nues as “d@skf R Edbad by ehedatipran fanpiircPwet thisheigrday

device 206 and the display shown in Figure 8 in which there
is not an area that allows the user to create new documents.
5 The label 808 is some indication of the owner of the
computing pad 202 such as the user's name. The status
indicators 810 are icons used to show the status of the
computing pad 202. For example, different icons such as
a series of bars, a series of radio slats or a battery may
10 be shown to indicate the status of the Wi-Fi signal, a 3G
signal (or Bluetooth), or a battery respectively.

The display area 804 includes a plurality of
selection buttons 812, a series of columns, and a series
of buttons 814, 816, 818 and labels. The present

15 embodiment of the invention advantageously lists the
documents each having a corresponding row with a series
of columns similar to the presentation of e-mails in inbox.
Each of the documents (row) has a corresponding selection
button 812. When the user selects the selection button

20 812, the computing pad 202 transitions from the inbox view
800 of Figure 8 to the form view 900 of Figure 9 with the
selected document being displayed. Each row has four
coclumns, one for the selection button 812, one for form
name, one for the number of pages in the document, and

25 finally one for the status of the document. An area



sending it fromthe conmputing pad 202 to the stroke and 10 i nmage server

106. On the other hand, if the conputing pad 202 has not received stroke

i nput or woher2dopgut the conputing pad 262 di spl ays an ecrgroressage to t he
user indicating that no editing has been done on the docunent being

di splayed in the formview 900; and therefore, no 15 docunent or annotated
docunent will be sent to the stroke and i mage wor kfl ow server 106. In yet
anot her enbodi nent, the conputing pad 202 ensures that any docunent
present ed i n o ifrortre Vilewy 900 desa beénttenplepédyt e rehe 80dv eirogdsiased by
the recipient. For exanple, a docunent may require that 20 a partlcular
nunber of fi el 6srées of aPlumneheddehst hel HcTIAMERD ISR el thetest e t he

docurent may be submitted. In such _a case, the co UtIQ%jPad 202 detern1nes
whet her columns each have a selection button a

corresponding label. For example, the second column

5 includes the selection button 814 and the label "form

name, " the third column includes the selection button 816

and the label "Page(s)," and the fourth column includes

the selection button 818 and the label "Status." In one

embodiment, only one of the three selection buttons 814,

10 816, 818 is selectable at any given time. Based on the

selection of the user the documents listed and shown in

the display area 804 are sorted according to the attribute

of the selection button 814, 816, 818. In other words,

the documents are listed sorted either according to form

15 name, number of pages or status. The status of a document

is its status in the work flow or its status of review or

editing. The status of any document in the inbox can be

one of the following and they may be provided with an icon

visually corresponding to their status: 1) submitted an

20 uploaded; 2) submitted (but not uploaded); 3) edited; 4)
read (but not edited); and 5) new (not opened).

The navigation area 822 includes controls to

navigate between pages and an indicator as to what page

of the document is being displayed. For example, the

25 navigation area includes a slider bar with the square or



the nunber, length, and other features of the input data are sufficient
enough to neet the requirenents of the 25 docunent being presented in the
form vi evwBQ012/d0bsss0, the conputing pad5802 creates anpremgetm|i/ess2socunent
fromthe requisite input and sends the annotated docunment to the stroke and
i mge workfl ow server. |If not, the conmputing pad 202 di spl ays one or nore
error nessages indicating that 5 required fields of the docunent have not
be conpl eted and therefore the docunent cannot be (and will not be)
submtted. Theerargrlemasdges immythangeyd pomijtlisin wigkhertdie docoamemgssage
to nore particular error messages that identifies to the user what field of
the forner pdge IGvmgtt ben congt et2ed besorenciudas bepsgibniotft dd.t tPsse
skilled in the art will recognize fromthe description of above that there
are a vari et yoofnavdidteatPoide NaHe BRI epPENPIEFiTEeNRATS sEékAr i3ds t hat
maybe applied by the conputing pad 202 before subm ssion of the docunent is
15 execut ed By tcigipuf nhp&d FoIReiRr FRRg HedR otk Rer FPUPE@ISE  an
enbodi nent of a new farmyvi e\gg734 is shown. The new formview 734 is

simlar to t RETHTEX View 800 UEERFPbed above. However, the new form view
734 also includes & bol L gregial 130 28 +1ALYI00 B MisladudRyiag Lon
forms that the form view or user interface 900 is shown. The form
view 900 is a window including a menu area 802, a display
area 902 and a navigation area 822. The menu area 802 of
10 the form view 900 is similar to that described above for
the inbox view 800; however, the menu area 802 of the form
view 900 only includes a single button 806 that transitions
from the form view 900 to the inbox view 800. The
navigation area 822 of the form view 900 is similar to that
15 described above for the inbox view 800 so that description
will not be repeated here.
The display area 902 of the form view 900 1is
used to display an image of a page of the document. Figure
9 shows an example form with a plurality of areas such as
20 an area for inserting an image 904, an area 906 for filling
in responses to questions, and area for signatures 908.
During display of the form view 900, the user can add
annotations to any of the above areas 904, 906 and 908
simply by moving the stylus 204 over the display 206.

25 Those skilled in the art will recognize that any number



are selectable by the user. In response to selection of one of the forns in
the tenplate area, the conputing pad 202 creates a new form of that type

t hat was WOletywessand 25 adds it to the bbst mai nt ai ned PEF/IPHE1/D¢MRHK.
Figure 2A shows the inbox with no docunents and prior to user selection of
a formfromthe tenplate area. In an alternate enbodi nent, each thunbnail
image of a formtenplate may include a checkbox proximte the upper left 5
corner of the thunbnail. In response to user selection of the checkbox the
conput i ng pad®f202 fgerfeorint yolke Steperos ©F cbnguitening mahdibey da skdw Ydst unent
to the inbox. Automatic |nmage Capture 10Referring now to Figure 6, a first
enbodi ment offrd nEtdodtBOSSf oA Y | Ba¥et I Hehts of L AEeaphar 8898fage in

accordance wiith the present enpodi nent of the invention is .describe The
met hod 600 bé@%%’{)‘-ﬁ GGret Rt Y opRF at £RG iR Fﬂ@bFBPP}%\S’Pe\Wllﬁg‘dér\M todr{'the

o | nE a8 e O, A A%t 3R IS b el G2 A G R o °°°
i " E | hij gl t h
second bubt of FEs AR Sastitr g Thad Hor it et i eSS R it ton 212
20 control s %%M@Hfﬁnﬂgtyﬂglnﬁa%rf‘n% mmggwsgb@g#@gt%%@ﬁe the

camera 218 to capture an image. response to selection the button 212,
the conputingRad 2021 §ayses thepcaner 3 21&torcapbue 64t andeirmage At

the sane tinme or tine near inage capture, the conputing pad 202 al so 25
records 608 pympmitadatal BasOei adestattbnsheocenputibsgmpad, she need
only hit the submit button 214, and the computing pad 202
10 automatically records these annotations, stores the
document of the computing pad 202, forward the document
to the stroke and image workflow server 106, and the stroke
and 1image workflow server 106 complete additional
processing on the annotated document as necessary. For
15 example, in one embodiment when the form view 900 is being
displayed and the user selects or presses the submit button
214, the computing pad 202 determines the document that
is currently being displayed in the form view 900, creates
an annotated document by adding any strokes or other input
20 that have been received by the computing pad 202 for this
document (they may or may not have been stored at the
computing pad 202), then sends the annotated document to
the stroke and image workflow server 106. In an alternate
embodiment, the computing pad 202 determines not only the

25 document but also the page that is currently being



202. For exanple, the netadata includes tinme of day, date, GPS |ocati on,
conputing pad orientation, conputing pad 202 information such as version of
firmvare wodorpeesstii ng system the | Ds ob7any ot her devipcegpiii/hésmnsig adi o 5
comuni cati on of the conputing pad 202, other information or conbinations
for the foregoing. Next, the nethod 600 determ nes 610 the docunent being
di spl ayed by the conputing pad 202. I n one enbodi nent, the automatic
capture nodul e 328 cooperates with the processor 302 and 10 the

present ati on dicxhileey 322 rt ¢ hebetferm néewhPeh, docdnenty i sutbhel g regerteed on
the di splayed 206 of the portable computing pad 202. In other enbodi nents,
t he exact paged tihst dorwedmly W spraysdrokedendr iinped. wPhEfilgentsiefiviest i on of
t he docunent and page provides a directory location at 15 which to add any
capt ured i magd® andst¥fte apethesorHeediEtadat &£ h i FATPYtinHePRst K&F 606
adds 612 the captured i mage and its associ ated netadata as an annotation to
the document SSASLTRARRSE apoFeNCEniLs ihﬁfsorrr?éﬁlo‘f?%a?lnlﬁesﬁaagﬁ AP OF

deternmined directory |ocation. | first 2 di,ment, this is done b

adding (he cil %&yqiétéittk'f%t”t%%rgsﬁﬁeéé??gc?fgfgg‘éoéa”g@aﬁn s e dtient
| e new a, ne a on

ambodi ment, T SHPBRALCE SRBOFAC ol & o6 APSSed o Ha bAGE Y The

docurent and ghen gdds, ggq%%@gﬁt&ﬂ@@tiﬂgwfvtﬂeg roé@stshicgn%mﬁ%gémnt’

the netadata 1s also add e new pag [n"a third enbodi ment, each

page of each dogiunent; Nas JBRAIYA 33061 &6 Wnhl tHatePaldcedthiand

nmet adata associated with each page is one or nore locations for inmages to
be added. Inddisiddird erdedinentomphieihgCphtiuped itBRgBel Stadded aald a

| ocation specified by the netadata. Referring nowto Figure 7, a second
enbodi menp ofirdie getrked 700 .f oOnathe@mathHear athaghinent hefcanmapt g edd mage
in accordance with the present enbodi nent of the 10 invention is described.
For this netixd® 708s inbti sreassived shabkeheinuser bs ditdpmayingua ddeunent
on the display device
computing pad 202 displays an error message to the user
indicating that no editing has been done on the document
being displayed in the form view 900; and therefore, no
15 document or annotated document will be sent to the stroke
and image workflow server 106. In yet another embodiment,
the computing pad 202 ensures that any document presented
in the form view 900 has been completed to the level desired
by the recipient. For example, a document may require that
20 a particular number of fields out of all fields in the
document be completed before the document may be submitted.
In such a case, the computing pad 202 determines whether
the number, length, and other features of the input data

are sufficient enough to meet the requirements of the

25 document being presented in the form view 900. If so, the



206 of the conputing pad 202. Additionally, it is assunmed that it is

possi ble for a docunent to include netadata for a | east one page, and that
t he nmet adebaoran2speci fy 15 | ocations at 58hich i mages sirowlid2deogesdi ti oned.
The netadata specifies these |ocations using what are referred to

t hroughout this application as "picture rectangles.” Picture rectangles are

sinple pairs of x,

y coordi nates representing rectangul ar areas of the base

page i mage where 20 picture data should be integrated into the form

Al t er nat i vel yompUtping wad 23 anvglag’e sraghennepredsehtdoawngritkdlraedilen of a
base page inmage. It mght be specified as all pixels of a certain color

val ue in the Oss8E Sidee iRy, amhosendki FhedanpotRéedr dogumentedeyiitge t hat

such 25 destination areas of the page m ght be specified using many

10

15

20

25

stroke and image workflow server. f not, the computing
pad 202 displays one or more error messages indicating that
required fields of the document have not be completed and
therefore the document cannot be (and will not be)
submitted. The error messages may range from just a
general error message to more particular error messages
that identifies to the user what field of the former page
must be completed before it can be submitted. Those
skilled in the art will recognize from the description of
above that there are a variety of modifications to the
different enforcement scenarios that may be applied by the
computing pad 202 before submission of the document is
executed by the computing pad 202

Referring now back to Figure 2A, an embodiment
of a new form view 734 is shown. The new form view 734
is similar to the inbox view 800 described above. However,
the new form view 734 also includes a bottom region 750
including a label, anavigation area and a new form template
area. Within the new form template area are forms that
are selectable by the user. In response to selection of
one of the forms in the template area, the computing pad
202 creates a new form of that type that was selected and

adds it to the list maintained by the inbox. Figure 2A



geonetric approaches, such as pol ygons, splines, two-dinensional
run-arrays, nmasking channel bitmaps, or any of a nunber of other nethods
wel | knowwoiniddoessart even though the tebm rectangl e i spusgd201fo6m3E
specific exanple 5 that utilizes picture rectangles will also be described
bel ow with reference to Figure 10. The met hod 700 begi ns
with the conmputing pad 202 receiving 702 a captured i mage conmand and
capturing an inmage using the camera 218. Next, the nmethod 700 10 determ nes
t he page of tdwocthentidieingwdicbplayedoandetdetserandesri®t whet herent her e
are any picture rectangles for the current page. In one enbodinent, a |ist
of picture rectlaglies fof tdhe foumr eAropagen¢ s tiegad aftreoneiretadat &nf @ t he
page to make this determ nation. Next the nmethod 15 determ nes 706 whet her
a | east one pil&tarreatecerhglénexitst sedeh thempagell | fmage, Ahed m& e
creates 708 a new page fromthe captured image, and then displays 710 the

?EW pa?ﬁ gn_ ttk?énlel?tpi é%i"ﬁg«ﬂ@?%f‘o(‘}fhjor@%?h@ﬁﬁﬁhﬁﬁatp%d;%%ppﬁ‘%/ére%i ch,

e nmethod is conple n nds. e other hand, if a |l east ane

pi cture rBct &Yl rex‘?ét@@ O&T%n%bﬁ]enfn paGePOPRE Bt HEE 766 EFME i ons

fromstep 706 12. .1n.,ste 12, the nethod 7 t erdi nes et.her_ the

user has sel é)cf{ %Zi“ “a cpl?ieé:tku%roeXJO rtélc é:r?éqp&tﬁnrg g)r?ed %%nzggﬁe%efrrﬁr?nst ﬁ\g%ussgr%pcstan add

stroke 25 an i . ove h el i ting pad

202 to selec?ﬂé%%%c{dygyr%%%a%%?ggng ?%%igﬁﬁﬁ%ro e§9$352§s£€§€%fon box for

a picture rectangle, effectively identifies to the conmputing pad 202 where

the user would like to add the captured inage. If the user has sel ected
Automatic Image Capture

10 Referring now to Figure 6, a first embodiment
of amethod 600 for automatic attachment of a captured image
in accordance with the present embodiment of the invention
is described. The method 600 begins with the wuser
operating in the form view mode with the computing pad 202

15 displaying 602 a document such as in the form view 900 shown
in Figure 9. Next, the computing pad 202 receives 604 a
“capture image” command. For example, this might occur
when the user depresses the second button 212 of the
computing pad 202. Pressing the second button 212

20 controls the operation of the camera 218 and when selected
causes the camera 218 to capture an image. In response
to selection of the button 212, the computing pad 202 causes
the camera 218 to capture 606 and image. At the same time
or time near image capture, the computing pad 202 also

25 records 608 any metadata associated with the computing pad



5 a picture rectangle, the nethod 700 continues by inserting 718 the
captured image into the current docunent at the displayed page in place of

t he pi ct we weai2ssgl e.
docunent, the nethod continues to step 716. 10lIf the user

a picture rectangle, the nethod 700 continues fromstep 712 to step 714.

step 714, the nethod 700 identifies the first unfilled picture rectangle
and inserts the captured imge into the page of the current
docunent in Pl atero¢xahpledeartie ic¢ddartfa Lhedlugestiuires pdcdaygldaitelhe
met hod 700 continues to determ ne whether a flag is set that specifies that
aut omati ¢ caAf éoshbdld boPhrt dne Rdr’k orfrgd aitn gl ,acempiitangi pad2d 2
rectangl e, and al so add a new page and save the image to that new page.
the 20 "al so ISR BEL RRyesUFfhagshasehvtObelh demmidiein &R RPEHGF 1A i s
conpl ete and ends. However, if the "al so save as page" has been set,
met hod 700 coMStfibs th&r&lSe 930 any other devices within radio

for the page,

5

10

15

20

25

communication of the computing pad 202, other information
or combinétions for the foregoing. Next, the method 600
determines 610 the document being displayed by the
computing pad 202. In one embodiment, the automatic
capture module 328 cooperates with the processor 302 and
the presentation module 322 to determine which document
is being presented on the displayed 206 of the portable
computing pad 202. In other embodiments, the exact page
that is being displayed is determined. The identification
of the document and page provides a directory location at
which to add any captured images and store the recorded
metadata. Finally, the method 606 adds 612 the captured
image and its associated metadata as an annotation to the
document. As noted above, this information can be added
in the determined directory location. In a first
embodiment, this is done by adding the captured image to
the same directory location as the document and adding the
new metadata to the metadata for the document. 1In a second
embodiment, the automatic capture module 328 creates a new
page in the document and then adds the image to that new

page. In this embodiment, the metadata is also added to

t he

Once the capturedodmage has beenpcmgerdiedssesdt o t he
has not sel ected

In

| f



a new page fromthe captured image and store it. This inmage is a ful

resol ution copy of the inage data inserted into 25 the picture rectangle,
and m ghtWpeor#ored with netadata that 6ile it progranmBCITIALI1Y/06583G he
specific picture rectangle selected. After the captured i mage has been
stored, the nethod 700 is conplete and ends. Referring nowto Figure 10, a
third enbodi ment 5 of a nethod 1000 for autonmatic attachnent of a captured
image will be described. Figure 10 illustrates a flow diagramthat shows

t he interactitdre betwwasroe he Ioomputh gd perdbd2mand t Rechis@rJgs odeldadds t he
user interfaces generated by the presentation nmodul e 322 in cooperation 10
with the aut Sietitetagias \¢brdd B2 328SOFha LRt HEFM OG0 bEFITHs Afi tthithe

conmputing pad 202 di spl ayi ng an exanpl e docunent in the formview 900. As
has been dos e TSt tbFE O Bt Skt o F Brfart BHRgHF €78 OFMP T ACATER 500

i ncl ud 802 di spl 4 i_gat,i. 15 822.
For simpl | ci o farkh S¥ce. BF BRCBASEAdl g, Che nemirar SR0802 aRa ¢ HEe
at | L in 0 . e it
Shoul'd be undaRs s T e e B oar 6F 807 S TRe. Pho g5 Fontl eiB22 can
pr esent info&gﬁ%h%ﬂxﬁnd have sim |l ar buttons to provide 20 functionality as
ed a

has been descri ove with reference to Figure 8. Returning back to
Figure 10, the exanple deeg®nt ignshovw Hilpthe 7di $RI6 R 8ALSRA ntintt he

formview 900. The exanpl e docunent includes a pair of picture 25
rectangl es 1Q20.thEhese i t7ge foec hargmes iH024Q taychndred®f a captured
image in accordance with the present embodiment of the
10 invention is described. For thismethod 700, it is assumed
that the user is displaying a document on the display device
206 of the computing pad 202. Additionally, it is assumed
that it is possible for a document to include metadata for
a least one page, and that the metadata can specify
15 locations at which images should be positioned. The
metadata specifies these locations using what are referred
to throughout this application as "picture rectangles.”
Picture rectangles are simple pairs of X,y coordinates
representing rectangular areas of the base page image where
20 picture data should be integrated into the form.
Alternatively, a “picture rectangle” might represent any
pixel region of a base page image. It might be specified
as all pixels of a certain color value in the base page

image. Those skilled in the art will recognize that such

25 destination areas of the page might be specified using many



that the creator of the docunent has designated as possible points of
insertion for the user to insert captured i nages. Each of the picture

rect angl e50R02M02i5¢0 i ncl udes a respecti @ sel ecti on ch®CKIB11/065236 The
sel ection 5 checkbox 1022 is an area that can be selected by placing a
stroke over the selection checkbox using the stylus 204. Wiile the exanple
docunent shown in the formview 900 has two picture rectangles 1020, those
skilled in the art will recognize that a particul ar docunent may have any
nunber 10 of gsicRa@itel ¢ eceBRgPashesom 7Bk t 02Bhe BRDATRAG al | SRABIESon a
single page (in certain enbodi mrents 100). , The form view 900
di spl ays t he t@eadimeokrht Whet T Y oM kP Aol St St r e
annotations to be _added to the exanple docunent. The strok}g annot ati ons can
15 be added ZMREr® THPRSHel iﬂEEeﬁr%%%h%?ia"f &N ey Bnt 4§ ntegvcﬁ’éhot ed

iri ti i gnat f hi ticular.f Lf, th
ser Uses t RETAIATISR S0 b L5 00 TA I LRIAIE ot FoRar SUts S Het  RACRIAS 1022,
the strok t . 08 ke. i i t
Lhe aut ontit 1 e B R P e g s s et B SR  fen

transitions %rel%qpqyieck;opgf%pgnggs%ayi (e e formview 900 to the form
In [

vi ew 1050. ormview 1050, the box around a picture

rectangl e 1024 is shown irRecam¥igdal hyodbehinet wiRANEHSUEhpa® idgy RRIded or
hi ghl i ghted. The checkbox 1026 is also wupdated to show a checkmark. This

form view 10502 helceliy ifiPViodes thetused Wrklyevicoualanieadbiackpas tiagiher e
the picture will be inserted when the image is captured. After the
transition 1G02 imader msinew tid50cambeaaltlhmat | Best¢apthe emepdode 7328 al so
activates the output device 220 (for exanple, COLED). The activated out put
devi ce 220 shiawsraniriemgehd 28yofol pee sdncuhanti setupr daspyalyeidcngnshapt ur ed
by the canera 218 as can be seen by a conparison of formview 902 4105
zero. The cheskeamdrias tH¥ otwtidbox toeue28ral apyi RUFEBresre6teRg lgser t hat
t he conputi ngf@gad 202 is activated, in particular the outgut devi ce 220,
and ready to fedptliecwremagagde- In one embqghideeithe 2usapt RepIEs Ulse

second button 212, the conputin ad 202 in response captures. an i e wth
rectangles fo t%e gu?rent page {s Eéa&:froé%netadgia.fgﬁg

the page to make this determination. Next the method

15 determines 706 whether a least one picture rectangle exists
for the page. If not, the method creates 708 a new page
from the captured image, and then displays 710 the new page
on the display device 206 of the computing pad 202. After
which, the method is complete and ends.

20 On the other hand, if a least one picture
rectangle exists for the current page, the method 700
transitions from step 706 to712. 1In step 712, the method
700 determines whether the user has selected a picture
rectangle. In one embodiment, the user can add stroke

25 annotations over the page being displayed on the computing



15 the canera 218. The automatic capture nodul e 328 processes the captured
i mage and stores it as part of the docunent. The automatic capture nodul e
328 al so wipdat2ew2355004 t he di spl ay 206 t o6Show t he form pca@P20bR65230 t he
formview 1052, the second picture rectangle 1030 has been 20 updated to
show the captured i mage. The second picture rectangle 1030 al so includes a
new, unchecked, checkbox. Thus, the present enbodi nent of the invention is
particul arly advant ageous because while viewing a form (formview 900), the
user need onlpacdadd2atst pekecbverpideus reiornD be ct e adstrgh§lta odee t he
formview is updated (form view 1050), the output device 220 is activated
and then si mply Sy rassion ke Seeohdbttebh 222tandifags fifs cdaptained and

di splayed in the second rectangle 1030 (formview 1052). The present
enbodi ment oft 4 vVehiti - SRMERH RS ZHa shaicdhs ”rs&rod’rﬂ‘géjd t he

text i i.ch the i is_bei d dd h i

Lhe g)(;cijlrrgnt ' -%gloﬁgé%?ﬁﬁsh?aaﬁhﬁgfiﬂ%ééie,f‘?ﬂtf?%ﬁfﬁ%ﬁS\ﬁcs"i‘%t e Lecond
t 1030_i. h

Checkmar ko over PLRS " etRpba O Re “Chpit i’ 080 st FufS Y Sas¥t0u™ he

di spl ay 206 Frigmfor Mol ey J052nd 0o T ORI VERY L0540 EOLLRNL0RA gesent s

an instruction box 1 at inc es a plurality of checkboxes each

correspondi ngitQ, 13, flid feseot ; §OFTRAL. oFoEhexaapkerd he bl fd er eifce
commands i nclude retaki'ng the picture, deleting

the captured image has been inserted into the document,
the method continues to step 716.

10 If the user has not selected a picture

rectangle, the method 700 continues from step 712 to step

714. In step 714, the method 700 identifies the first

unfilled picture rectangle for the page, and inserts the

captured image into the page of the current document in

15 place of the identified unfilled picture rectangle. The

method 700 continues to determine whether a flag is set

that specifies that automatic capture should both store

the image in place of a picture rectangle, and also add

a new page and save the image to that new page. If the

20 "also save as page" flag has not been sent them the method

700 is complete and ends. However, if the "also save as

page" has been set, the method 700 continues to create 720

a new page from the captured image and store it. This image

is a full resolution copy of the image data inserted into

25 the picture rectangle, and might be marked with metadata



the picture, noving the picture or canceling the entire operation. The user
can add a stroke over any of the checkboxes and the conputing pad 202 w |
transiti owot01f@esmvi ew 900, form view 1680, or form vi eorh®zdres:23el | 20
as performng other actions to nodify the docunent into a state
corresponding to those views. If the user inputs a stroke over the checkbox
corresponding to the retake command, the conputing pad 202 transitions 1010
fromformview 1054 back to formview 1050, deletes the existing 25

capt ured i mghatantdiehd tcoppogragmpadc202yi sto edady tspeapf lc e pamdturEr | nage
(retake the picture) . If the user inputs a stroke over the checkbox

corr espondi ngFaararel elet et ectedranfif tehe thenman thyr ghdinaget hagsiageshs 1012

fromformview 1054 to the formview 900, deletes the existing
stored, the method 700 is complete and ends.

Referring now to Figure 10, a third embodiment

5 of a method 1000 for automatic attachment of a captured

image will be described. Figure 10 illustrates a flow

diagram that shows the interaction between the computing

pad 202 and the user as well as the user interfaces

generated by the presentation module 322 in cooperation

10 with the automatic capture module 328. The method 1000

begins with the computing pad 202 displaying an example

document in the form view 900. As has been described above

with reference to Figure 9, the form view 3800 includes a

menu area 802, a display area 804 and a navigation area

15 822. For simplicity and ease of understanding, the menu

area 802 and the navigation area 822 are shown in Figure

10 as simple boxes. However, it should be understood that

the menu area 802 and the navigation area 822 can present

information and have similar Dbuttons to provide

20 functionality as has been described above with reference
to Figure 8.

Returning back to Figure 10, the example

document is shown in the display area 804 of the form view

900. The example document includes a pair of picture

25 rectangles 1020. These picture rectangles 1020 are areas



5 captured inmage and the formis reset to its original state prior to the
| mge capture processing being started. |If the user inputs a stroke over
t he checkWwoxoramesspondi ng to the cancel 6sonmand, the ceopuPingo¢ass 202
transitions 1008 fromformview 1054 to formview 1052, and the 10
conputing pad 202 retains the captured image. If the user inputs a stroke
over the checkbox corresponding to the nove command, the conputing pad 202
woul d highlight all other destination picture rectangles, and wait for a
stroke i nput thaonthbe-wseror loff the slcstunoket hepude o1 gganatiess wiotslsii lene 15
of the destination picture rectangles, then the inage will be renoved form
its current Ipodattisonfantseeplandahehnantsr cloosesept ctaptiredtiagies - For
exanpl e, a nove woul d show an interface simlar to formview 1052 but with
pi cture Each of the picture rectangles 1020 also includes a
respective selection checkbox 1022. The selection
5 checkbox 1022 is an area that can be selected by placing
a stroke over the selection checkbox using the stylus 204.
While the example document shown in the form view 900 has
two picture rectangles 1020, those skilled in the art will
recognize that a particular document may have any number
10 of picture rectangles from zero to the maximum allowable
on a single page (in certain embodiments 100).
The formview 900 displays the example document
and the computing pad 202 allows stroke annotations to be
added to the example document. The stroke annotations can
15 be added anywhere in the lined areas and there is even an
area denoted as requiring or requesting a signature for
this particular form. If the user uses the stylus 204 to
add a checkmark stroke over the checkbox 1022, the stroke
capture module 208 captures a stroke input and sends it
20 to the automatic capture module 328. The automatic
capture module 328 then transitions or update 1002 the
display from the form view 900 to the form view 1050.
In form view 1050, the box around a picture

rectangle 1024 is shown in a visually distinct manner such

25 as bolded or highlighted. The checkbox 1026 is also



rectangl e 1034 highlighted. If the user inputs strokes 20 in picture
rectangl e 1034, the conputing pad 202 will nove the picture frompicture
rect angl ewdQ80/doosspi ct ure rectangl e 1034s6Those ski | | edpclgrzni/osszbd
recogni ze that while only 2 picture rectangles 1030, 1034 are shown in
Figure 10, other enbodi nents may have any nunber of picture 25 rectangles,
therefore many other picture rectangles may be highlighted and the i mge
noved to any one of those rectangles. In an alternate enbodi nent, the

pi cture may hgpdamwel tior shoar si cigtekhacati dhhie fophuriadw tly 56 thecadyons in
response to stroke input over a plurality of picture 5 rectangles. In yet
anot her enbodinwenitdesarthengeenayibe putsual plemdoatk ans ekdswhrge dige, and
the existing i mage del et ed. Referring now to Figure 11, a
fourth enbodibdsituss walAdthda sEIt®S sheadthmmanageat $ samamedf ALEQs ur ed
10 image will be described. Figure 11 illustrates a flow diagramthat shows
t he interactitéi® befarentine édﬁ%htFﬁgfﬁéﬁlZDQGEnéoﬁﬁe usk? a8tREVIE1SS the

user interfaces generat by e presentation nmpdule 322 in cqoperation
WTh the AUt AR AR LS il L 3508 CHaeaprocess o8 aBSe e e wi t h
reference to(@ ure 11 %||UE rates enbogige%t oﬂ)ﬂpqngr gent egggﬁinent
of the inventi'di wie?er ﬁy I s captur@g-are 38ded1é§ eM/paags. e

rethod 1100 hegins a thldhie computing pads 202, dLsp aying, 20 9wl

docunent in the formvie exanpl e, 20 the docune sﬁﬁayed

does not have LYY @ HeCEhARFES1 8! B ESRANS & d&h L QU8BIpESRTRES! NY
the canera button 212, "the conputing pad 202 transitions 1102 the display

206 from for @evicgwm9Plet 0204 @Wrbl50ThEnchOF Riny k@M A 1Y chle kbospl ay
area 804 shows an enpty page 1120 with an icon of
10 1026 also indicates to the user that the computing pad 202
is activated, in particular the output device 220, and
ready to capture an image.
Once the user presses the second button 212,
the computing pad 202 in response captures an image with
15 the camera 218. The automatic capture module 328
processes the captured image and stores it as part of the
document. The automatic capture module 328 also updates
1004 the display 206 to show the form view 1052. 1In the
form view 1052, the second picture rectangle 1030 has been
20 updated to show the captured image. The second picture
rectangle 1030 also includes a new, unchecked, checkbox.
Thus, the present embodiment of the invention 1is
particularly advantageous because while viewing a form

(form view 900), the user need only add a stroke over the

25 second picture rectangle and the form view is updated (form



25 a canera, a nessage "Add New Page?", and the checkbox 1130. The
conputing pad 202 al so activates the output device 220 to show the i mge
1122 t hatwoorumesnt | y bei ng captured byéefhe canmera 218pcThe®11/865236
particul arly advant ageous because the conputing pad 202 conserves the
anount of power 5 utilized by only activating the canera 218 and the out put
devi ce 220 when these devices are in use. When form view 1150
is displayed, and the user adds a stroke over the checkbox 1130, the
conput i ng padiz02 1t0Hhsi tiltensoutddet thevidiepla) 266atbivhowd eng wihem 1154,
10 The act of adding a stroke over the checkbox indicates to the conputing
pad 202 that stiyelusepy wanes stiaac apeel segongf Rufet operadti @ ofmedpt urS ng an
imge. In formview 1154, the conputing pad 202 di splays an instruction box
1128. |n one “@Rfodiafernd FREPILAYEALERI e BCANDF I AR 135 (damdt e
instruction, a can instryction and assqci at ed checkboxes. |If the user
adds a strok@lévbrfﬁké)cheg' x95§§88Faf¥£k%§aWF?EeOééP%ﬁ% FRYEAGE I on, the
conmput i ng. pad 202 .changes. 1116, _t he display 206 to. sh formview 900 with
Lhe. docun®nt SOTAT I Cber Y vaRt UREH g Ldet PRIBH 16 207 ¢ r SREFEr6n 102, On
t he ot her hangd,. i,f .the .use . Str Kk iLated with
the cancel ins lréﬁlcttlh%n,ﬁfar%e ?gsdmsaou%% %’;@tg%gacégﬁgégg%lggét ﬁéigﬁlsr%ldzy 206

to return to fm%{?rg W EW HI 59 cument Rein display¥en formview 1150 is

di spl ayed and the user 25 presses the canera button 212, the conputing pad

202 changes 1104 the di apl a¥t+286aH60mW,f 9hMryiraWy1330 1106 2f @HE Kie@WnHLS2.
The conputing pad 202 al so captures an inmage 1124, and that inmage 1124 is

di spl ayed i n riche digd ayo a0 ean804dek the uisgtedé@rEneekbde?. Tihe tdiespl ay
area 804 also 5 includes a checkbox 1132 that allows navigation and ot her
actions. 10f tulerusddsasldshex laheck ovarrk theech ¢ bkeboke ctkibex chil3#, i idigad
conputing pad 202 changes 1106 the display area 804 to show form view 1156.
Form vi ew 11262 ficlandes iams Aftaudthcon ilzmd 8l 266 Thren dstnmuotiicon 1862 1126
includes 10 a plurality of instructions and associ ated checkboxes. For
exanpl e, thetionferuction o 112018 VERul @54 PrersnudRaf D TIERSEA®E | ons:
retake, delete, nove and cancel; and four correspondi ng checkboxes. |If the

user inputs &% ridk¥ olBptt ABCdEG ok RSsEiated Qi t FheREPPEEAKE TR
instruction, the coqgg}qu_gad 5$2f%ransitions 1%38 he disg%ﬁy Zgglto show
form vi ew 1150F AFSRHE RIS niput 5T B EERbKECBIFEP I he  BheEKBBR 183 s dCi%at ed
with the_ cancel_dnstruction, the c utin ad transi.tions 110 he di spl ay
o show Abr meoitARLE 2 CoTT ot He67 CPhptt &2 ALdp, gREicttte, 1 adTetind
the picture, moving the picture or canceling the entire
operation. The user can add a stroke over any of the
checkboxes and the computing pad 202 will transition to
form view 900, form view 1050, or form view 1052 as well
20 as performing other actions to modify the document into
a state corresponding to those views. If the user inputs
a stroke over the checkbox corresponding to the retake
command, the computing pad 202 transitions 1010 from form

view 1054 back to form view 1050, deletes the existing

25 captured image, and the computing pad 202 is ready to



20 over the checkbox associated with the delete instruction, the conputing
pad 202 changes the display 206 back to formview 900. Wen formview 1152
i s shown,woheiumessinay al so press the cageéra button 212pemijetnicassss t he
conputing pad 25 202 to change 1110 the display 206 to show form view 1150,
t her eby addi ng additional pages allow ng the user to capture additional

pi ctures. Mreover, when formview 1152 is displayed by the conputing pad
202, a selection by the user of button 216 to nove to the previous or next
5 page w || cayseitchearcorpmt iimppad 202 ke Whangie ttuwee di splfay Ha oraefror m
view 1152 to formview 900. Using buttons 216 in this manner, the user is
abl e to revi dwpad det2EhPhe PHerpide sdiqdgronatconfeprendingptyr édd mage
is located relative to existing pages of the docunent. 10The forefgoi ng
description &*lsfe eABBarfent s PMPre 5reBaAte Ehbsarsent oo he2 it dsht i on

has been presented .for e purposes of i]Jlustration and description. It is
not intended ftodmbé(l@)?’h&hgt‘li 88 gpet YRRty e br gsegTﬁtee?Tﬁgkﬁ FES TG he
invention_to th reci.se form.djsclosed.. 15 Many, nodi fi cati.ons, and
variationd aré oL DIEAIE FIgnt o THb HbbFE tentht ny.C 119 Te | Atdided t hat
t he scope of the present i _nvent | he limt.ed, not. by this
detail ed desé)rL{l&LPotg), %%uet ‘iggg%erg%%;t@%ebgﬁge%sﬁg}d ﬁ]zallglgdpslﬁﬁr%%ta%d? 'on.Ifgs w | |
be under st ood Ry 11956 HfaMd LAk Wil B0etNenar bnobRERr 8580L seiabediyent - of
the invention maf/l be er?fgogzseg |E;n ot her sep_emh%i ¢ forms W tﬁoyts%:ﬁ‘parr{&?ng
fromthe spirid @l esseRlbl abmeRdBCkel sbigwtlitey gafa 2bbkewhse. thike s
particul ar nam ng and division of the nodules, routines, features,
attributes, metdwdetegi esrandvother (3 aspediosnar €iant 1mErdat ohy @he
significant, and the mechanisns that inplenent the present enbodi nent of

t he i nvembi orcaputiing eatdu @8 metya hayehdi thertentednanesge .di Y Silonsisand/ or
formats. Furthernore, as wll be apparent to one of ordinary skill in the
rel evant art ,inghdg sbampdules ovieguthaededldaxicos resaaridiutes o e modw@ ogi es
and other aspects of the present enbodi nent of the invention can be

i mpl ement ed &emEENdvartdie FRMPANETIENg faadnidrze worl lgh y igbiiaidt iadd ofthelre
three. Al so, wherever a conponent, an exanple of which is a nodule, of the
present 10 eMS&diiferil Ut PLRE UTHVERET BRAILSSI MileNBAtP R SofeRrepPuthe
conponent can. be ipplenented_as. g standal one program as part of a |arger
brogram as dTSFUFARI§55bf SEpaTateShrBGPattPtad B 12 FEayF bin one

dynani cally LInked SIDEALYe 183 A S8R d0adRblss maddheeng s SEViSS
be removed form its current location and replace the newly

chosen picture rectangle. For example, a move would show

an interface similar to form view 1052 but with picture

rectangle 1034 highlighted. If the user inputs strokes

20 1in picture rectangle 1034, the computing pad 202 will move

the picture from picture rectangle 1030 to picture

rectangle 1034. Those skilled the art will recognize that

while only 2 picture rectangles 1030, 1034 are shown in

Figure 10, other embodiments may have any number of picture

25 rectangles, therefore many other picture rectangles may



15 in every and any other way known now or in the future to those of
ordinary skill in the art of conputer programm ng. Additionally, the
present ewbadizmeisiof the invention is iB89n0o way |im tea@CroPrarpb@asnt ati on
in any specific progranm ng | anguage, or for any specific operating system
20 or environment. Accordingly, the disclosure of the present enbodi nent of
the invention is intended to be illustrative, but not limting, of the
scope of the present enbodi nent of the invention, which is set forth in the
foll owi ng cl demhifZblhghiprésent appl ioageomadwedasedany and olfaitimse he
benefit of priority of U S. Patent Application No. 12/826,578 filed on June
29, 2010. CiANBGAM 1. IA aptdbdefortaropedicentt achewitctoframaymge to
a docunent, the method conprising: 5receiving a capture inage conmand;
capturing th®s rayged from a single leeretpiichg Rl woebhehtobérsgtdiods ayed
by a conputing device; and adding the captured inmage to the determ ned 10
docunent . 1N response to stroKe input over a plurality of picture
5 rectangles. In yet another embodiment, an image may be
put in place of an existing image, and the existing image
deleted.
Referring now to Figure 11, a fourth embodiment
of a method 1100 for automatic attachment of a captured
10 image will be described. Figure 11 illustrates a flow
diagram that shows the interaction between the computing
pad 202 and the user as well as the user interfaces
generated by the presentation module 322 in cooperation
with the automatic capture module 328. The process
15 described below with reference to Figure 11 illustrates
an embodiment of the present embodiment of the invention
where any images captured are added as new pages. The
method 1100 begins with the computing pad 202 displaying
an example document in the form view 900. In this example,
20 the document displayed does not have any picture rectangles.
In response to the user depressing the camera button 212,
the computing pad 202 transitions 1102 the display 206 from
form view 900 to form view 1150. In form view 1150, the

display area 804 shows an empty page 1120 with an icon of

25 a camera, a message "Add New Page?", and the checkbox 1130.



conprising: 15 docunent. CLAIM 2. The nmethod of claim11, further recording
net adata; and adding the netadata to the determned CLAIM 3. The nethod of
claim 2, wbaeneym2addi ng the captured i magé i ncl udes addipog/spiva1/eapsar ed

i mage to 20 a sanme directory location as the docunent and addi ng the

met adata to docunent netadat a. CLAIM 4. The nethod of claim
2, wherein adding the captured i mage includes: 25creating a new page in the
docunent; and addi ng the captured image to the new page

of the docunmdite computing pad 202 also activates the output device 220
to show the image 1122 that is currently being captured
by the camera 218. This is particularly advantageous
because the computing pad 202 conserves the amount of power

5 utilized by only activating the camera 218 and the output
device 220 when these devices are in use.
When form view 1150 is displayed, and the user
adds a stroke over the checkbox 1130, the computing pad
202 transitions 1112 the display 206 to show formview 1154.
10 The act of adding a stroke over the checkbox indicates to
the computing pad 202 that the user wants to cancel out
of the operation of capturing an image. In formview 1154,
the computing pad 202 displays an instruction box 1128.
In one embodiment, the instruction box 1128 includes a
15 delete instruction, a cancel instruction and associated
checkboxes. If the user adds a stroke over the checkbox
associated with the delete instruction, the computing pad
202 changes 1116 the display 206 to show form view 900 with
the document that the user was viewing just prior to
20 transition 1102. On the other hand, if the user adds a
stroke over the checkbox associated with the cancel
instruction, the computing pad 202 changes 1114 the display
206 to return to form view 1150.
When form view 1150 is displayed and the user

25 presses the camera button 212, the computing pad 202



CLAIM 5. The nmet hod of claim 1 further 5 conprising:

determ ning a current page of the docunent being displayed on the conputing
devi ce; WO 2012/002551 det er mi ni ng whet her1t here are anyppraPrneossess angl es
for the current page; and 10responsive to there not being any picture
rectangles for the current page, creating a new page in the docunent, and
addi ng the captured image to the new page of the docunent. 15CLAI M 6. The
nmet hod of claim1 further conpri sing: determ ning a current

page of the cbeurers 106hghd spilspied; &P & Herccofjoudni vgedeliled, to form
determ ning whether there is a picture 20 rectangle for the current page;
and view llegponhee coopuiidng bpeidng0at allees ©apnansisc émaget angl e

for the current page, adding the captured inage to the current page in
pl ace of the 1&12<9truﬁ€dr%]é@§n3gn%ge lclm&prlﬁsdhgplayed in the displiaf flfieng

whet her a picture rectangl e has been sel ected;
804 of the user interface 1152. The display area 804 also

5 includes a checkbox 1132 that allows navigation and other
actions. If the user adds a check mark over the checkbox
1132, the computing pad 202 changes 1106 the display area
804 to show form view 1156. Form view 1156 includes an
instruction box 1126. The instruction box 1126 includes

10 a plurality of instructions and associated checkboxes.
For example, the instruction box 1126 of Figure 11 includes
four instructions: retake, delete, move and cancel; and
four corresponding checkboxes. If the user inputs a
stroke over the checkbox associated with the retake

15 instruction, the computing pad 202 transitions 1118 the
display 206 to show form view 1150. If the user inputs
a stroke over the checkbox associated with the cancel
instruction, the computing pad transitions 1108 the
display to show formview 1152. If the user inputs a stroke

20 over the checkbox associated with the delete instruction,
the computing pad 202 changes the display 206 back to form
view 900.

When form view 1152 is shown, the user may also
press the camera button 212 which causes the computing pad

25 202 to change 1110 the display 206 to show form view 1150,



responsive to the picture rectangle being 5 selected, replacing the
sel ected picture rectangle with the captured i nage. CLAI M 8. The net hod of
clai m 6 fwotzbeyooesnpri si ng: 10det er mi ni ng2whet her a pi ctrargrrachensgd e has
been sel ect ed,; responsive to the picture rectangle not being
selected, determning a first unfilled picture rectangle, and replacing the
first unfilled picture rectangle with 15 the captured image. CLAIM 9. A
conput er program product conprising a conputer usable mediumincluding a
conput er readalsireqy ogddamnawstdi i ethel c oEgEsera k badabie threogeaar 2Ganvhen
executed on a conputer causes the conputer to: receive a capture inmage
command; capt@PEudfe dd@ieional pictures. gMagigAvRE a WetnEArMb &Ry
di spl ayed by a conputing device; and , ,
1152 i1s displayed by the computing pad 202, a selection
by the user of button 216 to move to the previous or next
5 page will cause the computing pad 202 to change the display
from form view 1152 to form view 900. Using buttons 216
in this manner, the user is able to review and determine
the precise page at which the captured image is located
relative to existing pages of the document.
10 The foregoing description of the embodiments
of the present embodiment of the invention has been
presented for the purposes of illustration and description.
It is not intended to be exhaustive or to 1imit the present
embodiment of the invention to the precise form disclosed.
15 Many modifications and variations are possible in light
of the above teaching. It is intended that the scope of
the present embodiment of the invention be limited not by
this detailed description, but rather by the claims of this
application. As will be understood by those familiar with
20 the art, the present embodiment of the invention may be
embodied in other specific forms without departing from
the spirit or &essential <characteristics thereof.
Likewise, theparticular naming anddivision of the modules,

routines, features, attributes, methodologies and other

25 aspects are not mandatory or significant, and the



25add the captured inmage to the determ ned docunent. CLAI M
10. The conputer program product of claim9, further conprising: 5recording
met adat a;wendizaneisng t he metadata to the7det er mi ned docwoenr2010besedd 11. The
conput er program product of 10 claim 10, wherein the conputer readable
program when executed on a conputer adds the captured inmage to a sane
directory location as the docunent and adds the netadata to docunent
nmet adata. 15CLAIM 12. The conputer program product of claim 10, wherein the
conput er readeitarproty armathelmekenenedtba presapat embalkddaecdusds thise
conmputer to: create a new page in the docunent; and add the captured image
to the new pag@esttittie or 1its features may have different names,
divisions and/or formats. Furthermore, as will be
apparent to one of ordinary skill in the relevant art, the
5 modules, routines, features, attributes, methodologies
and other aspects of the present embodiment of the
invention can be implemented as software, hardware,
firmware or any combination of the three. Also, wherever
a component, an example of which is a module, of the present
10 embodiment of the invention is implemented as software,
the component can be implemented as a standalone program,
as part of a larger program, as a plurality of separate
programs, as a statically or dynamically linked library,
as a kernel loadable module, as a device driver, and/or
15 in every and any other way known now or in the future to
those of ordinary skill in the art of computer programming.
Additionally, the present embodiment of the invention is
in no way limited to implementation in any specific
programming language, or for any specific operating system
20 or environment. Accordingly, the disclosure of the
present embodiment of the invention is intended to be
illustrative, but not limiting, of the scope of the present
embodiment of the invention, which is set forth in the

following claims.

25 The present application is based on and claims



20 docunent. CLAI M 13. The conputer program product of claim
9 wherein the conputer readabl e program when executed on a conputer also
causes t hwocompue®sn to: 25determ ne a cuffdent page of tlreTdenuwess23dei ng

di spl ayed on the conputing devi ce; det ermi ne whet her there
are any picture rectangles for the current page; and responsive to there
not being any picture 5 rectangles for the current page, create a new page
in the docunent, and add the captured image to the new page of the

docunent . the benefit ofllprMidtyThé Colputbart gurtodhram praduet BO.10
claim9 wherein the conputer readabl e program when executed on a conputer

al so causes tUe &dnputeriibed on June 29, 2@dtlermi ne a current page of the
docunent bei ng displayed on the conputing device;

determ ne whether there is a picture rectangle 15 for the current page; and
responsive to there being at | east one picture rectangle for the current
page, add the captured inmage to the current page in place of the picture
rectangl e. 20CLAIM 15. The conputer program product of claim 14 wherein the
conput er readabl e program when



executed on a conputer also causes the conputer to: determ ne whether a

pi cture rectangl e has been selected; selected, replace the selected

pi cture rwotangloessni th the captured i nagé> CLAIM 16. Thectorpui/ess2py ogr am
product of 5 claim 14 wherein the conputer readabl e program when executed
on a conputer also causes the conputer to: determ ne whether a picture
rectangl e has been sel ected; responsive to the picture rectangle not being
10 selected, determne a first unfilled picture rectangle, and repl ace the
first unfilled picture rectangle w thCLAdMAaptured i nage. CLAIM 17. An
apparatus for automatic 15 attachnent of an inage to a docunent, the

appar atus conpri si ng:

CLAIM 1. A method for automatic attachment of
an image to a document, the method comprising:
5 receiving a capture image command;
capturing the image;
determining a document being displayed by a
computing device; and
adding the captured image to the determined

10 document.

CLAIM 2. The method of c¢laim 1, further
comprising:
recording metadata; and
15 adding the metadata to the determined

document.

CLAIM 3. Themethodof claim 2, wherein adding
the captured image includes adding the captured image to
20 a same directory location as the document and adding the

metadata to document metadata.

CLAIM 4. Themethod of claim 2, wherein adding
the captured image includes:

25 creating a new page in the document; and



a canera having an input and an output, the canmera capturing inmages;
a di splay device having an input, the display 20 device displaying inages;
a stroke wepvwrm@2devi ce having an i nput @Ad an out put, tProeJstnoke28apt ure
devi ce accepting strokes and generating signals representing the strokes;
a presentation nodul e having an input and an 25 output, the presentation
nodul e generating and presenting a user interface for displaying a
docunent and an automatic capture interface for show ng status of
attachnment of a capturedaidodagg toet hepdogedeninagend carthaunevapiagec aydt ur e
nodul e having an input and 5 an output, the automatic capture nodul e
aut omat i cal | Eheaptagument nages in response to a capture i mage conmand, the
automati c capture nodul e determ ning a current docunent being displayed and
inserting the captured image into the current docunent; and 10a processor
havi ng an input and an output, coupled to the output of the canera, the
i nput of the display devfé FMthg'str%R% SEHRE Qévi Ceaifhe pras&Redti on
nodul e and the aut.omatic capture nodul e, the processor receive a docunent,
di spl ayi ng afddge B9 a page 15 of the docunment, storing strokes captured
by the stroke capture deyi .cooper at | i t he au i ure
nodul e to automatically éF?%éﬁﬁgép%UE%d@§%§§%§”Fggﬁbéﬁﬁeﬁﬁgéhfﬁaﬁ%| 18.
The apparatu f..clai ejln.t ti apture nodule is
%é&ndﬂ%%ﬁ?ﬂg¥saw%% tfe BgTBgﬁgﬁﬁ oAl

responsive to an i capture conman i'n response creates a new page
of a docunent. determining whether there are any picture
rectangles for the current page; and
10 responsive to there not being any picture
rectangles for the current page, creating a new page in

the document, and adding the captured image to the new page

of the document.

15 CLAIM 6. The method of c¢laim 1 further
comprising:
determining a current page of the document
being displayed on the computing device;
determining whether there 1is a picture
20 rectangle for the current page; and
responsive to there being at least one picture
rectangle for the current page, adding the captured image

to the current page in place of the picture rectangle.

25 CLAIM 7. The method of claim 6 further



the automatic capture nodule is responsive to a stroke input, and in
response to the stroke input, displays a picture rectangle in a visually
di stinct wenneyoot1i ndi cate where a captared i mage wi | | pogJprmaenssess 5
CLAI M 20. The apparatus of claim 17, wherein the automatic capture nodul e
IS responsive to a stroke input, and in response to the stroke input,
di splays an instruction box with a plurality of commands and associ ated 10
check boxes.

comprising:

determining whether a picture rectangle has

been selected;
responsive to the picture rectangle being
5 selected, replacing the selected picture rectangle with

the captured image.

CLAIM 8. The method of claim 6 further
comprising:
10 determining whether a picture rectangle has
been selected;
responsive to the picture rectangle not being
selected, determining a first unfilled picture rectangle,
and replacing the first unfilled picture rectangle with

15 the captured image.

CLAIM 9. A computer program product
comprising a computer usable medium including a computer
readable program, wherein the computer readable program

20 when executed on a computer causes the computer to:
receive a capture image command;

capture the image;

determine a document being displayed by a
computing device; and

25 add the captured image to the determined
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document.

CLAIM 10. The computer program product of
claim 9, further comprising:

recording metadata; and

adding the metadata to the determined

document.

CLAIM 11. The computer program product of
claim 10, wherein the computer readable program when
executed on a computer adds the captured image to a same
directory location as the document and adds the metadata

to document metadata.

CLAIM 12. The computer program product of
claim 10, wherein the computer readable program when
executed on a computer also causes the computer to:

create a new page in the document; and

add the captured image to the new page of the

document.

CLAIM 13. The computer program product of
claim 9 wherein the computer readable program when executed
on a computer also causes the computer to:

determine a current page of the document being
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displayed on the computing device;

determine whether there are any picture
rectangles for the current page; and

responsive to there not being any picture
rectangles for the current page, create a new page in the
document, and add the captured image to the new page of

the document.

CLAIM 14. The computer program product of
claim 9 wherein the computer readable program when executed
on a computer also causes the computer to:

determine a current page of the document being
displayed on the computing device;

determine whether there is a picture rectangle
for the current page; and

responsive to there being at least one picture
rectangle for the current page, add the captured image to

the current page in place of the picture rectangle.

CLAIM 15. The computer program product of
claim 14 wherein the computer readable program when
executed on a computer also causes the computer to:

determine whether a picture rectangle has been
selected;

responsive to the picture rectangle being
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selected, replace the selected picture rectangle with the

captured image.

CLAIM 16. The computer program product of
claim 14 wherein the computer readable program when
executed on a computer also causes the computer to:

determine whether a picture rectangle has been
selected;

responsive to the picture rectangle not being
selected, determine a first unfilled picture rectangle,
and replace the first unfilled picture rectangle with the

captured image.

CLAIM 17. An apparatus for automatic
attachment of an image to a document, the apparatus
comprising:

a camera having an input and an output, the
camera capturing images;

a display device having an input, the display
device displaying images;

a stroke capture device having an input and an
output, the stroke capture device accepting strokes and
generating signals representing the strokes;

a presentation module having an input and an

output, the presentation module generating and presenting
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a user interface for displaying a document and an automatic
capture interface for showing status of attachment of a
captured image to the document; and

an automatic capture module having an input and
an output, the automatic capture module automatically
capturing images in response to a capture image command,
the automatic capture module determining a current
document being displayed and inserting the captured image
into the current document; and

a processor having an input and an output,
coupled to the output of the camera, the input of the
display device, the stroke capture device, the
presentation module and the automatic capture module, the
processor receive a document, displaying an image of a page
of the document, storing strokes captured by the stroke
capture device and cooperating with the automatic capture
module to automatically attach captured images to

documents.

CLAIM 18. The apparatus of claim 17, wherein
the automatic capture module is responsive to an image
capture command, and in response creates a new page of a

document.

CLAIM 19. The apparatus of claim 17, wherein
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the automatic capture module is responsive to a stroke
input, and in response to the stroke input, displays a
picture rectangle in a visually distinct manner to indicate

where a captured image will be inserted.

CLAIM 20. The apparatus of claim 17, wherein
the automatic capture module is responsive to a stroke
input, and in response to the stroke input, displays an
instruction box with a plurality of commands and associated

check boxes.



