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present invention relates generally to conputing systens and, nore
particularly, to a nethod and system for enabling graphic design by neans
of a conputer system It has specific application to the operation of a
conputer systeminvolving a printed formbased user interface. CO PEND NG
APPL| CATI ¢dNe¥ar i ous net hods, systems and apparatus relating to the present
invention are disclosed in the follow ng co-pending applications filed by
the applicant or assignee of the present invention sinultaneously with the
present invention: PCOMBUYERSYSTEMHFORGRAPHIC DERGMUOCO 01288,

PCT/ AUCO' 01282, PCT/ AUOO 01276, PCT/ AUCQO 01280, PCT/ AUCO 01274,

PCT/ AUCO RERBOF INMENTOKDO 01275, PCT/ AUOO 01277, PCT/ AUCO 01286,

PCT/ AUOCQO 01281, MG os AL svskolad /o 0
PCT/ AUCO Oﬁ]ﬁfg’ TE éCT/ Au%g’lgg%8§g&rhe di g%agéujr{ggow spjag%éargencla ng

appl i cat i™® S’(SF?EbFObSPaQ{“@dgTFRQFe‘i‘eﬂg‘bPY AR <f rae foBPRIpTC WSty gt ihasugpesifia hodss,

syst ens applicatipp ar it psratiod ot domgutérGysteMenvpvg 8 frintdd oA BhdeORedfiffagd. SCl 0sed in
the follow ng co-pending applications filed by the applicant or assignee
of the present invention on 15 Septenber 2000111: PCT/ AUCO 01108,

PCT/ AU0O/%9P-PENDINGPRIGATIONSY 01111. The di scl osures of these co-pendi ng
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the fol f}g&%ﬁ%l@@g&&,ﬂ%ﬁﬂ @"%%@?d %R[E ﬁsB‘fl e "By Fl% SEAPESht or assi gnee
of the prSé@@ﬁFquWéhthFUﬂse@nnvs@m@une 2000: PCT/ AUOQ 00762, PCT/ AUOCQ 00763,
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PCT/ AUOCQ 007 PCT/LA 00766, PCT/ AUOO/ 00767,
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PCT/ AUOCQ' 007 PSTRACDH/AINEE/POD/ATH)/012PCPLNAO 078 PCT/ROIH/ALIOOPODZTO/01285,

PCT/ AUOO 007@%T/AW/6M&@¥/A%00/5’%H AUOQO 00772, PCT/ AUOO 00754,
PCT/ AUOO 00755 00756 and PCT/ AUOQ 00757 The di scl osures of these

co- pendi Mge SisAsTesf e so-pepding anplisationy iy iaeprmomsicd hereihy aasprskrenesf er ence. Vari ous
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PCT/ Auooﬁa@@mrmmr/ AUOCO 00520, PCT/ AUCQO 00521, PCT/ AU00/ 00522,
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isclosures of these co-pending applications are incorporated herein by cross-reference.
Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention on 30 June
2000: :
PCT/AU00/00762, PCT/AU00/00763, PCT/AU00/00761, PCT/AU00/00760, PCT/AU00/00759,
PCT/AU00/00758, PCT/AU00/00764, PCT/AU00/00765, PCT/AU00/00766, PCT/AU00/00767,
PCT/AU00/00768, PCT/AU00/00773, PCT/AU00/00774, PCT/AU00/00775,PCT/AU00/00776,
PCT/AUQ0/00777, PCT/AU00/00770, PCT/AU00/00769, PCT/AU00/00771, PCT/AU00/00772,
PCT/AU00/00754, PCT/AU00/00755, PCT/AU00/00756 and PCT/AU00/00757

The disclosures of these co-pending applications are incorporated herein by cross-reference.

Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention on 24 May
2000:
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PCT/AU00/00533, PCT/AU00/00534, PCT/AU00/00535, PCT/AU00/00536, PCT/AU00/00537,




PCT/ AUOQ 00528, PCT/ AUOQ 00529, PCT/ AUCYY 00530, PCT/ AUCQ 00531,
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such applications have |eve an extrene sophistication.
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which are inputted or controlled by the user via a pointer or cursor

function. mﬁaﬁ nal Iy, the pointer or cursor function is operated by
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with a client or colleague, who simply wishes to communicate an idea of interest in graphic form. In the

latter situation, the operator can sketch an idea using the computer application, and then send the sketch

via, for example, electronic mail.

Further advances on the above concept have evolved with the development of computer
peripheral devices such as touch screen displays and display overlays, and so-called electronic
sketchpads. The latter devices employ sensing digitizer tablets, based on any of a number of alternative
sensing technologies such as resistive, capacitive and acoustic techniques. The operator uses an
appropriate stylus on the tablet to input frechand strokes, and presses ‘buttons’ on the tablet to select from
various objects, attributes and commands, which actions result in strokes and objects appearing in real

time in an image on the operator’s computer display. This type of system has the evident advantage that



sensing technol ogi es such as resistive, capacitive and acoustic techniques.
The operator uses an appropriate stylus on the tablet to i nput freehand
strokes, and presses buttons' on the tablet to select from various
objects, attributes and commands, which actions result in strokes and

obj ects appearing in real time in an imge on the operator's conputer

di splay. Jhisskype of system has the e%:i dent advantage that NPA146-SG 3 it
is able to far nore closely sinulate the graphic designer's desktop

envi r onmeihis akintd fa e clogplt shulate, theStoMARY 2GIF s I\l ENmbr andSiravingadajsect | ve of
the present invention to provide a nethod and system for enabling graphic
desi gn by neans of a con'guter system According to the present invention in
a first aSYMMARYQEINKENTEON, ovi ded a net hod of enabling graphic design by
means of a conpltism objydivesfihetpteeenniptchiad td molidednrfiod dne syst@ fis ebling@rapidd i Ng on
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coded data and generating the data regar |_r*3 Its o movenent rel ative to
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design activity, t ormin I'ng'coded data indicative of an identity
of the form ande@fvid! inl £a3dpunNgstif BORMEa sensing device regarding said at least one

parameter and regarding movement of the sensing device relative to the form, the sensing device, when

moved relative to the form, sensing the data regarding said at least one parameter using at least some of

the coded data and generating the data regarding its own movement relative to the form; and

interpreting, in the computer system, said movement of the sensing device as it relates to said

at least one parameter,

According to the present invention in a third aspect, there is provided a system for enabling

graphic design by means of a computer system, including:

a form printed on a surface, the form containing information relating to a graphic design
activity, the form including coded data indicative of an identity of the form and of at least one reference

point of the form;

a printer operative to print on demand the form by printing on the surface the information and



point of the form a printer operative to print on demand the form by
printing on the surface the informati on and NPA146-SG 4 at the sane tine
the coded data; and a conputer systemfor receiving indicating data froma
sensing device for identifying at | east one paraneter relating to the
graphic design activity, the indicating data being indicative of the
identity @fasishe formand a position 01 the sensing device relative to the
form the sensing device sensing the 1indicating data using at |east sone
of the cotiéd sagttizne thacerod ditangndt 0 t he present invention in a fourth aspect,
there is provided a system for enabling graphic design by neans of a
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utilizes one or nore forns capable of intéracting wth a conputer system

Whi | st t HEPRERPASF™ribe prded 4Reedyst em of the present invention may be used in
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data pri MSe GRIEL Bn Priwirene de fatrssadieerid et Fastrogparmeteh ssing ghigast eme efy st em
The codedhe ddédddati trd@aicatigald deta pralieg oy motktent Radives el ishvel y, outsi de the
vi sibl e spectrum thereby enabling it to be nachine-readabl e but
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mat eri al k i Liaf j h | ication or
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i ncl udes dasigheds ofeghtectiaGemuler BOAE YucH attee thier@m the formto the conputer
system and in sone instances, to contribute additional data. Again, the
sensi ng devi ce Fimgicathalte famvadiipedey on ofurfice hivdiub which Saybe of & abiyle gQampact and
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machine-readable but substantially invisible to the human eye. The form may also include visible material

which provides information to a user, such as the application or purpose of the form, and which visible

information may be registered or correlate in position with the relevant hidden coded data.

The system also includes a sensing device to convey data from the form to the computer
system, and in some instances, to contribute additional data. Again, the sensing device may take a variety
of forms but is preferably compact and easily portable. In a particularly preferred arrangement, the
sensing device is configured as a pen which is designed to be able to physically mark the interactive form
as well as to selectively enable the coded data from the form to be read and transmitted to the computer
system. The coded data then provides control information, configured such that designation thereof by a

user causes instructions to be applied to the software running on the computer system or network,



system The coded data then provides control information, configured such
t hat designation thereof by a wuser causes instructions to be applied to
the software running on the conputer system or network, NPA146-SG 5 The
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descri bed»creéﬂ)’MW@UvepBapQ:%es dol HﬂlBﬁ ﬂﬂerﬁ%( QMe@eagm Bfrght\@fgﬁthor r(ﬁ)tl ?g&&ﬁ%&&e o he
accorrpangwig) drawi ngs, in gure 1 is schématic o

rel ation orgug e epd & pgnaai'ilﬁlaéd 1!)‘?@???‘& fURRATRAY éheasﬁ%e“l Higwhfor hang-digaige and
descri pt ihemi-writing ttr B Giplutd avhRBE REGFAd greater iriMieQfof @xirRtiad A6t infd vRe! Wapiterd

net page ReRL.RaldGlo page printer, a netpage page server, and a netpage
application server; Figure 3 is a schematic view of a high-level structure
of a printed netpage and its online page description; Figure 4ais a plan

Vi ew shoWRIEF BESERIVGION 6F BRAWINGS page t ag;

Preferred and other embodiments of the invention will now be described, by way of non-

limiting example only, with reference to the accompanying drawings, in which:

Figure 1 is a schematic of a the relationship between a sample printed netpage and its online page

description;

Figure 2 is a schematic view of a interaction between a netpage pen, a netpage printer, a netpage page

server, and a netpage application server;
Figure 3 is a schematic view of a high-level structure of a printed netpage and its online page description;
Figure 4a is a plan view showing a structure of a netpage tag;

Figure 4b is a plan view showing a relationship between a set of the tags shown in Figure 4a and a field of



Figure 4b is a plan view showing a relationship between a set of the tags
shown in Figure 4a and a field of NPA146-SG 6 view of a netpage sensing
device in the formof a netpage pen; Figure 5a is a plan view showi ng an
alternative structure of a netpage tag; Figure 5b is a plan view showi ng a
rel ati onship between a set of the tags shown in Figure 5a and a field of

vi ew of aydglsRage sensing device in the formof a netpage pen; Figure 5c is
a plan view showi ng an arrangenent of hine of the tags shown in Figure 5a
wher e t ar gert of aaetpage sheinrzaldvidpan theform efdjnetpgnpent ags; Figure 5d is a plan view
showi ng the interleaving and rotation of the synbols of the four codewords
of the tHEFTSHAVEHPHY YR SETHng aB gltermpivg sirustu of anefpageddsermat i ¢ vi ew of a set of
user inteyf acef\),f I Qw docunent icons; Figure 7 is a schematic view of a set
of user BB} PTG shoyrsdrelationtiphetweea g s of thatpeg ghopn @ Fisyree gndadieldqf agr am
Ir epr esent vigvgofa ngtygé emigcleddedh hgfofmooftaha@pdgaipegnt i on;  Figure 9 is a draw ng

el enent class diagram Figure 10 is two-dinensional transformclass

di agram Figlirgigriea fldn viey shovdrgaaniamapeaispiad hincdf s sagslshagn mmijguleisguiees tdgeti 8 a col or
texture ChasdretheaHdfAlBnt tads! JUre 13 is an opacity texture class diagram
Figure 14 is a shape class diagram Figure 15 is a shape el enent cl ass

di agram fig@isdes 4 Plai Sievd sHHRMS e litdrie g RhBRALond? MBSkl R FouOREHRIR br Cl ass
di agram theFtIa yre Hllz 1S a current settings class diagram Figure 18
i 11 ustrat S8 S A b SEYF&®setting protocol; Figure 19 illustrates a Drawi ng
and Pai nt; ' User | f f Eigure 20 shows a Modal

1@196_ &&h&ﬁgg\i%ﬁ a sdt Q}u {%ugegilgcelﬁgﬁ\g[{mtmélent %Hn

Drawi ng page; Figure 2 ows a ; and’ Fi gure 22 shows a

Model ess B 5 8scRang viQEFALL FRsPERARl 2Tl Dol RREEFRRED AND OTHER

EMBODI MENTS Note: MenjetTAZ is a trademark of Silverbrook Research Pty
Ltd, AustHigukd Sis a diats difganpieptsertng alsyeih adbrameto thetientibmvent i on is configured to
work with the netpage networked NPA146-SG 7 conputer system a summary of
whi ch i s Kguweehs béhwing dagntalaghaliagiained descri ption of which is given in our
earlier applications, including in particular applications PCT/AUCO 00569
(docket r*&wwpmﬁwnsm;rmmwmwocket no. NPS001), PCT/ AT-J00/00561
(docket ng. NPPO03), PCT/ AUOCQ 00519 (docket no. NPA002) and PCT/ AUOO 00578
(docket rfgsure 1) sdraving ofjegt plagy diagfpir eci at ed t hat not every

Figure 12 is a color texture class diagram;

Figure 13 is an opacity texture class diagram;

Figure 14 is a shape class diagram;

Figure 15 is a shape element class diagram;

Figure 16 is a constructive planar geometry (CPG) operator class diagram;
Figure 17 is a current settings class diagram;

Figure 18 illustrates a nib style setting protocol;

Figare 19 illustrates a Drawing and Painting Main Page user interface flow;
Figure 20 shows a Modal Drawing page;

Figure 21 shows a Modal Palette; and

Figure 22 shows a Modeless Drawing Page.

DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS
Note: Memjet™ is a trademark of Silverbrook Research Pty Ltd, Australia.

In the preferred embodiment, the invention is configured to work with the netpage networked




i npl enentation wll necessarily enbody all or even nbst of the specific
details and extensions described in these applications in relation to the
basi c system However, the systemis described in its nost conplete form
to assist in understanding the context in which the preferred enbodi nents
and aspects of the present invention operate. In brief summary, the

pref erred,foiRL0f the netpage system enpl oys a conputer interface in the
formof a mapped surface, that is, a physical surface which contains
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surface yidéekéhoaRPANENE PATLS 00578 eotiteL RS 81520 Bt vl Wk Eaﬂ:iré@jaﬁﬁ' €hal B cdidd anmong

di fferent, s. .The. conputer system can copntain.information about features
on t he- meiBBRRAST S BB i b Re ST St Jeplsipd pfRuE A ttebn rmp

r ef er ences tiespipliatons by reéitigemsthn gasdeyiiae Hisedr,vihd fysithés dapipedinsivrhiace. The

I nf O!‘ mat | (QﬂpIEtQ Wtm 1P skide %Vlﬁlger&ﬁ@iné ﬁlg @on%et?tqn tvfﬁ'él{r&lg %refel@&ltelngghﬁnem !aﬁ;cf'as&%tg of
initiated by the conputer systemon behalt of the operator in response to

t he oper dfgiresent inveptienoRest-on wi th the surface features. In its preferred
form the net pag%ﬁislystemr Ii%s 81? thf Eroducti on of , and human jnteraction
with, netpages. "TRESEMRE JrRIBUTeGforp & the neRagn PR eBpleys £ AURRer BT &y on

or di nary thafpar of @ mappeh exfagyetbhit &, a phipsiral stface Wwhivioroktaihd rkferencad te b a6y ofvie swabe pages.
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data, carPBediogupradee peificimplepqngation o imyp e a9y hnenceded isikly tor Bdisibly, t he

net Eage B &dﬁmk;l i nllcf_t :hfayg]{ae:_f RBéal @.ﬁryfoﬁ e maged fuviRce Reldt Qﬂ?ar@di@o@%ﬁ?lfelf&dﬁ&s h0 n

each page can.be. clic with.t en_. to request information fromthe

net wor k goro %t“(r)“hgll i abn(rae eorrlgeér}g%'%n?fr%psaﬂhee?o\l}\%&?( Sgsiernb“éap cofiE BRI 8% rent |
text wri tfeasyesioy th mapbed surfacenant! pugl ixfdrgationtan frateiricedd bysed eoapmefaredesanmligionver t ed

Lo conputila shiink dévite LRE with Bk RAGR SHELEMe iRbl@MnEhs tRIE LRl bl §d 1n. In
ot her enbodi nent s, _S|%natures recorded on a netpage are automatically

verifi ed,®rt B RS camputenysieR o7 bR of Giogperds deepsse ihemBrritosd.  As
i |1 ust r atimetadtion Withgherserfike festurpd. | Nt ed net page 1 can represent a interactive
formwhich can be filled in by the user both physically, on the printed
page, and "el echriomictatd fptm, theinatpege mysiemi relizs bothe plodictivpan] ahdinpe inteetdont he

net page t [ . torin i ni and
SH® ﬁ%ge?hﬁes@%@%@ée?o%%}’%aﬁﬁcsﬁ?@ %%& P é@&%r&%}?a[?} galpé}fopgtlb%%ﬁ?ig,

address fields and a submt A e _netpage consists o hrc data 2
printed (78 Wyh vk FreeinteRgtive Sigh) pases deermation 45 Ficested ar eagh page asiepink svich n of
tags 4 usitR@ntialyinsisikik & thaWaaidddRmEDEE.SHP DR MoWevef) AGEhA@S GHeichdell @ita, 2an beSt O ed

on the neg et.wor k. NPA146-SG 8 ri bes the individual elenents of
the net pagng%g)?ﬁ]p%@r!@%ﬁ A R goé TREPFE and spatial extent (zone)

of each interacg ith\é%re?elrrgmm, a&f-ve Bittods@id hyi)ai:rﬁdkg orPJacl'H%‘i%{) é&ﬂ?bé\/ Jl]iclIeE' it o F%l e), to

all ow t he net pa(%e systemto correctly’ interpret I'a the netpage. The
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spati al et efittenly HaddConCORkRSH® Actb T Gicly dBdn@eBand converted to computer text in the

netpage system, allowing forms to be filled in. In other embodiments, signatures recorded on a netpage

are automatically verified, allowing e-commerce transactions to be securely authorized.

As illustrated in Figure 1, a printed netpage 1 can represent a interactive form which can be
filled in by the user both physically, on the printed page, and “electronically”, via communication
between the pen and the netpage system. The example shows a “Request” form containing name and
address fields and a submit button. The netpage consists of graphic data 2 printed using visible ink, and
coded data 3 printed as a collection of tags 4 using invisible ink. The corresponding page description 3,

stored on the netpage network,



As illustrated in Figure 2, the netpage pen 101, a preferred form of which
is described in our earlier application PCT/AUOCO 00565 (docket no.

NPS001), works in conjunction with a netpage printer 601, an

I nt ernet-connected printing appliance for hone, office or nobile use. The
pen is wireless and communicates securely with the netpage printer via a
short-rangg.fadi o link 9. The netpage printer 601, preferred forms of which
are described in our earlier application PCT/AU00/00561 (docket no.
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601 Se”%ﬁﬂﬁ)o}opie‘? r(ﬁ'&:f(ét 919 IEPPOBBeanﬁ %Lre éloaﬂgd ?w%@%%(?ﬁ%ﬂﬂﬁﬁfs\{ doc}&q fOI‘

interpretation propriate ‘circunst page server sent

cor r esporfthSAt-rieddnly é‘elt"éf apietliradls of @hdeéle‘#pmf sonaligadfnevampnersy magAdiegy Cataipgsa

net page aﬁc&hﬂré‘saéﬂl Gﬂﬂeﬁﬁﬁliéﬂfonslall pridid a@ﬂl@lﬁ h&ﬁt&'a@ thtePRHW QktpdFBY UhfketaLHeﬂorﬁﬁnd a
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this techHf¥®gy, relatively hi gh speed and h| gh qual ity printing | s made
nor e affordabl ellqto consugEtE é referreg glrm a_net page pubI i cation
has the physi cal  CREPAEFLF "t”’??é““’ fon “‘P’H‘Zi‘a‘i" PPBhAF “HeReHagaA PR ithditch as a
set of | dintelressshdietegttoisef apagestivomeditred in full col or on both sides, bound
toget her for easy navigation and confortable handling. The netpage pri nt er
expl oi ts the grawhein avighe 2i5hd fetpgeepin 1 drdeldstindih Fhateeded data auapeistsd nelpage

net page Flrdnﬂ‘E(%ﬁnLﬁﬁﬂesa*@Qslﬁﬁ-?d’n@J @dly\’hﬁk}b §1l3 Wstx&lqggﬁﬁﬁaké)ﬁﬁter BHE pritel Boil Onger
dellverytlneée qual it The net page system can al so be
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systemis hos na private Intranet t he
net page §9§Péﬂ$“?a§ngrﬂ5'§‘?’éd on a single conputer or corrputer-enabl ed devi ce,

such as a pri
P r-llthe netpage system is made considerably more convenient in the preferred embodiment by

being used in conjunction with high-speed microelectromechanical system (MEMS) based inkjet
(Memjet™) printers, for example as described in our earlier application PCT/AU00/00578 (docket no.
1152). In the preferred form of this technology, relatively high-speed and high-quality printing is made
more affordable to consumers. In its preferred form, a netpage publication has the physical characteristics
of a traditional newsmagazine, such as a set of letter-size glossy pages printed in full color on both sides,

bound together for easy navigation and comfortable handling.

The netpage printer exploits the growing availability of broadband Internet access. The
netpage printer can also operate with slower connections, but with longer delivery times and lower image
quality. The netpage system can also be enabled using existing consumer inkjet and laser printers,

although the system will operate more slowly and will therefore be less acceptable from a consumer’s



Net page publication servers 45 on the netpage network are configured to
deliver print-quality publications to netpage printers. Periodica
publications are delivered automatically to subscribing netpage printers
via pointcasting and nulticasting Internet protocols. Personalized
publications are filtered and formatted according to individual user
profil es.Ap8kPage printer can be cog%igured to support any nunber of
pens, and a pen can work with any nunber of netpage printers. In the
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cl ass, arscangh@ssifidd ing similgenebehd eptdeodisodftiocteass B, then B is sinply a
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the class. |t colfireghrseetpageipsinterghaytdqléveniperipdi¢aistspch ap the tnipming| nwspaper withvayr at ed
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cl ass,

attripute |ist a horizontal line. In'the
cl ass di é’gﬁﬁ’ﬁé’“\mic %T“E%Wedﬁb%&%lfe a“%&gf‘i{%%ﬁslné?‘%feﬁéﬁé?e nePANSTPEG. An
associ at iiomliksa tix amthing or @mail sveouptoihivh igvitiiotochpmsesaileowio noal the/tekmbel | ed at
ei ther end i th thGandul tiplicity of the association. The default
multiplicity 1s one. An asterisk (*) indicates a multiplicity of "many",
i.e. zero or NOEARh 015&@&0&5&0@& R s aegcngéatdsﬁagaldn}ﬁeh %Qélﬂlfﬂan‘éﬁargp(lﬁl\kﬁ) harme,
and is al ti ongﬁ}laé% NPA146- SG 10 | abel | ed a h the role of
the corr é dagran,cogsizky of @ sstrd Abyegt ﬁ’d?s?faff”é@c‘%f'nbyaf@‘@‘i"éﬁﬁ’f j3ph o
associ at ikblﬂs Qf'nefst-lqnﬂlli}i‘s -acf of )interesn Berd: ssodiaion Al ginb@liAGGE. @gods@tiaten deppdsentshe

associ at ls&h }(ll’lcpgf refgiiogﬁlﬂ)el;e%eknz gﬁjécg,ni.e. between instances of classes. A generalization relates

actual classes, and can be understood in the following way: if a class is thought of as the set of all objects

of that class, and class A is a generalization of class B, then B is simply a subset of A. Each class is
drawn as a rectangle labelled with the name of the class. It contains a list of the attributes of the class,
separated from the name by a horizontal line, and a list of the operations of the class, separated from the
attribute list by a horizontal line. In the class diagrams which follow, however, operations are never
modelled. An association is drawn as a line joining two classes, optionally labelled at either end with the
multiplicity of the association. The default multiplicity is one. An asterisk (*) indicates a multiplicity of

“many”, i.e. zero or more. Each association is optionally labelled with its name, and is also optionally



relationship ("is-a") is drawmn as a solid line joining two classes, wth an
arrow (in the formof an open triangle) at the generalization end. Wen a
class diagramis broken up into nultiple diagrans, any class which is
duplicated is shown with a dashed outline in all but the main diagram which
defines it. It is show with attributes only where it is defined. Netpages
are the fgundati on on which a netpage getwork is built. They provide a
paper-based user interface to publi shéd information and interactive
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invisible to the human eye but are easily sensed by a solid-state i mge
sensor with an Hplprle petpagesecah ishareethe sainetmage descripioms Hdwdyyr, mnallaw aapui Aevggh sensor

in the NefRAGRE iRERal p@é@gtotblé] letgnglgshgﬁgﬁh he?pa&g 1§‘£E§igleh L ﬁgquta gar%e ‘dgﬁlﬁg}ehpsapg?ees ystem

via the nearest netpage printér. The pen is Wrel ess conmuni cates with
the netJBge SﬁmFlFftté‘iec“i}?"éO QStE'ﬁ‘Bﬁhtbeth%m@éeW}i‘weB““P‘ie“rﬂf netpgs are sufficiently
smal |l and dense ar.ranged, t hat .t he reI i abl at | east one
tag even on a s#%}é éer%nf‘?ﬁ’kth DReE ey ‘S ef“io nlarPﬁ’BtF‘f g?ﬁtﬂlﬂeﬂaét‘d‘fnﬂgesﬁ

r ecogni zemiyirepaga ge whith #nrpbeprasind ﬂmebsomdnevtar igeniifies elfeq@ipd @scripiidnhTheheg gage,
since th Qdeln{'ﬁeg {t?&wtnlpgsntmh on ﬁg ?atgg lCﬁ§§cte isti-E e n&?m?&{f_ﬁfbétﬁ? FnBr% ﬁgtﬁpcle%w.e ncoded to

make thempartially tolerant to surface e net page page’ server

mai ntains a uni mgearpagﬁedumﬁasms&aﬁe ﬁlﬁslhm@rswa&ae&lwmtlpﬁﬂﬁed.@ekw fg it to
maintain a %IS i nct et of user-suppl]ed val ues input fields in the

page descff LRI %rd‘bfﬁreﬂ Mg byt ﬂT‘H@“”P’éFyét F‘cﬁﬁ"s‘ﬁ?‘b’ sHEtdeén t he
page desocvlidstaeomage bdnepr paigen apprefriaadiber. and the printed netpage is shown in
Figure 3. The printed netpage may be part of a printed netpage docunment 14.
The page i nst ant g is sensedsysn ievge wpeanienshr ib die metpagepamedng thg dag Pt Rttersmitied ©h
printed ige &&ﬂge sly;tenlﬁ PR nchiB® n@tﬁflgg%gﬁeruw mpwﬁ'ﬁ&y%ﬁt &QmNPéJeé%ﬁ%ell it.
In a preferred form each tag identifies t%e region in which it appears,
and t he |n8tga(¥E= Plarﬁer ypa l?.i)étfrange radio link. Tags are sufficiently small and densely arranged that the pen

can reliably image at least one tag even on a single click on the page. It is important that the pen

recognize the page ID and position on every interaction with the page, since the interaction is stateless.

Tags are error-correctably encoded to make them partially tolerant to surface damage.

The netpage page server maintains a unique page instance for each printed netpage, allowing

it to maintain a distinct set of user-supplied values for input fields in the page description for each printed

netpage.

The relationship between the page description, the page instance, and the printed netpage is
shown in Figure 3. The printed netpage may be part of a printed netpage document 14. The page instance

is associated with both the netpage printer which printed it and, if known, the netpage user who requested



tag within the region. Atag may al so contain flags which relate to the
region as a whole or to the tag. One or nore flag bits may, for exanple,
signal a tag sensing device to provide feedback indicative of a function
associated with the inmediate area of the tag, without the sensing device
having to refer to a description of the region. A netpage pen nay, for
exanpl e, udhlgRhnate an "active area” LED when in the zone of a hyperlink.
In a preferred enmbodi ment, each tag contains an easily recognized invariant
structuretwhich aids initial detection, and which assists in mnimzing
the effect of any warp induced by the surface or by the sensing process.
The tags pref er Bisipjefaed fonp.(vachdagtideniificp the eegion imgvhich & apnefird.jand thplotajionsefglial  and
densel ly té’% \f/iﬂiEﬁ%i‘eéthaA tdo I?rﬁy Qﬁfboﬁﬁﬁ] 11458 Whigtore Mite | 't()r%l@htas b SR or (R th@BaEVEN ON
a single clic
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tag 1o trorensne AoRghl heBikeBithbboPaGe Hibiak AF LALLAR L PR g
appears. 5¢ﬁ”€ﬁﬁ@ﬁh@hbodlnents the region to which a tag refers can be an
arbitrary subreﬁlon of a ge or other surface. Fqor exanple, it can
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a 16-bit arae @t%mm?ﬂé&ymwﬂﬁwstﬁ&@g Bykn e single ¢l 4n§1qmpétl$ mepest  Lar ger
regi ons GR4AthD fenFRBEET 1 Park TN BHAPSdition Wh EVBBUterhcdni6l RitkShd Page, Sift@tht BBrakfidny €CI Si ON
si mply bymfglng abutting regions and maps. The distinction between a region
ID and @& ID is nostly one of conveni ence. For nobst purposes the
concat enati on i J
Conver soly. it apiikdSbiRel i FhAk oRER ShalRta G MR g
| D, for Hecegion 1B epeodefidn fha gagdsfhersforg sysonymes oith ha atge 4D of the piee enawhichshed@®: bi t

region | [aplaalads tha %ch(dmﬂegtz  theQ@&gic to WIS AEkerb Ednlbl hrObitdry) Jublbgmoofgba‘gé & ent
al so cont ai I nf or mat i on,

regions t u dentifje S ma

and a re S ahn bR o PhSEE Wi e B S S e by B ey ™

regi on rmcggldaéDc@a@gﬁdldmtmhhmasetemﬁent ags encodi ng x coordi nates and

anot her set, interleaved with the first, encoding y coordinates. In one
enbodi ment, 120Edsh tag ceyftains fypicaliyt eontaine 1§ kit oih etariP] 4 leasi 08 dsdlofusdiongDaand 85, 5)
Reed- SOanHSbF opﬁhg%lts ARiusinY b ghdsus 88 d§RHted p@'sﬁuﬁre%ﬂ% I%Ibllt@é% I@fsupgofscﬁdemr ds
of 15 4-bit s zach The. (15, 5) code allows u ynbol errors to

be correct®d® %P (68 sapare ‘“"Ees Tiafeer iggions gy by fgapgsl C%P“g‘i}’ﬁ%ﬁ"“h"@r“?c&ﬁsu}gat e of
up to 33%epranmdeMms1dply Eaing 4buging regipndrnd mes. The piigseintbededna ragicd PR BAdal | y
coherent MD 1&&&? ne {)ﬁgnve@ig'ge %Qﬁnd%%%%? thQEonEJ?e?latﬁ)hé Heotqvg%rbg §0npﬁe§ed
|nterleave spatlaT thin the IS ensures t a burst error (an
error af feg&Phely prique Faﬁ II% (‘S)B‘{fstl&l if gay algp h%@ntenlmtfcsl)lm@m'g@@reamﬁﬂln tagPa nunber
of symbolss dkhrﬁfﬁlﬁﬁieﬁﬁ Ae?x emegr adokdiraRdd o BethéTiaBli AN kR 1D Qfiows PRl ¢¥ érn any one

codewor d’thoushaH trilli trrﬂllgrll)ntgfferen rég'io%se ltol eo (l)uglql;[e y 1dent1p ed. Tags may also contain type

information, and a region may be tagged with a mixture of tag types. For example, a region may be
tagged with one set of tags encoding x coordinates and another set, interleaved with the first, encoding y

coordinates.

In one embediment, 120 bits of tag data are redundantly encoded using a (15, 5) Reed-
Solomon code. This yields 360 encoded bits consisting of 6 codewords of 15 4-bit symbols each. The
(15, 5) code allows up to 5 symbol errors to be corrected per codeword, i.e. it is tolerant of a symbol
error rate of up to 33% per codeword. Each 4-bit symbol is represented in a spatially coherent way in the
tag, and the symbols of the six codewords are interleaved spatially within the tag. This ensures that a

burst error (an error affecting muitiple spatially adjacent bits) damages a minimum number of symbols



burst error can be fully corrected. Any suitable error-correcting code code
can be used in place of a (15, 5) Reed- Sol onon code, for exanple a

Reed- Sol onon code with nore or | ess redundancy, with the sane or different
synbol and codeword sizes; another block code; or a different kind of
code, such as a convol utional code (see, for exanple, Stephen B. Wcker,
Error Conig.@lsseystens for Digital Compynication and Storage, Prentice- Hall
1995, the contents of which a herein ificorporated by cross-reference). One
enbodi mendveralf ardhenigingg naeber of gpubels éranatie@ndeedrd] the niagignjsing Ihe Wkelihovd Hiagitie € 4a
and descri,fedqo LA bORly &ALk application PCT/ AUOO 00569 (docket no.
NPT002), includes fixed target structures 15, 16, 17 and variable data
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view 193 is t ai ped s onaewlateral
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to aI | ow aotdthe @gUlhaintdrkdving gsdesifnep kemadmisuhd avereg spaial distantedgtiear any o ngs  of

non- pl angy s, ﬁﬁggﬁec(ﬁg‘g&bar tilings are not, in general, possible on
non- pl anar surfaces. In the nore usual case of planar surfaces where

regular tili ngSInQ)frde; @gsppaﬁ esu%me@Iuﬁerach@@wmﬁmagg@@?egmn S G RerRRe SNRELR Of
paper and the || LGl ent % structures can be used which expl oi t
B eofeeoce e

t he regul*gPme ﬂee‘ﬁcﬁu?’}é“ §"e AH e e dig ol de nognalier here fivike e suited
to a regur atrwht driemagion 8 isplagtiuned. iﬁhel-_rbcgluechh%ﬁr&ter dihie: fleB@f diew f thessinp devtn s has

four per r t.r t =cribed
oy e PR LRk RGP e LR B L e AR

Reed- Sol difteissfrisoruasonfeld ¢f giewal 9f dstohlaingst wipen thetipes gre *ﬂe‘lfi?é ateﬁlglatﬁfébtrl@sém s each
one bit asdas ¢ewn #Biguansl each zero bit by the absence of the correspondi ng

dot. NPA146- SG
The tag structure just described is designed to allow both regular tilings of planar surfaces and

irregular tilings of non-planar surfaces. Regular tilings are not, in general, possible on non-planar
surfaces. In the more usual case of planar surfaces where regular tilings of tags are possible, i.e. surfaces
such as sheets of paper and the like, more efficient tag structures can be used which exploit the regular

nature of the tiling.

An alternative tag structure more suited to a regular tiling is shown in Figure 5a. The tag 4 is
square and has four perspective targets 17. It is similar in structure to tags described by Bennett et al. in
US Patent 5,051,746. The tag represents sixty 4-bit Reed-Solomon symbols 47, for a total of 240 bits.

The tag represents each one bit as a dot 48, and each zero bit by the absence of the corresponding dot.



13 The perspective targets are designed to be shared between adjacent tags,
as shown in Figures 5b and 5c. Figure 5b shows a square tiling of 16 tags
and the corresponding mninmumfield of view 193, which nmust span the

di agonal s of two tags. Figure 5c shows a square tiling of nine tags,

containing all one bits for illustration purposes. Using a (15, 7)
Reed- Sol ogmn.cede, 112 bits of tag datg are redundantly encoded to produce
240 encoded 1)I The four codewords dre interleaved spatially within the
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di spense M{Jafhgpﬂ{e&,&eﬁ:tld e f’i’s@-'&tﬂ@@cﬁ‘d adrttQQ@ftJ"ﬁﬂlcaﬁﬂéjwhlaﬁEc%@ﬂ)ré _ﬁlly 180 1hiye data
representatio i s case each ba(; val ue (or

egi ster
ol £~ b cPRRieh ket A Bl Bl Sor SR S YR AR o
bit val uewe sodevapdsesdind Me@ﬁedtthdatmm&ddéta &hig nyyptie. the Ehse f tienepiondd is nbhat  t he

data grid, dﬁe%temlchangeomnags% eIy H&PHﬁy @eLJdQJ% g{egtg? 9{; sqolz mgng&lok ﬁ{%}yy

identified and its per s‘gectl ve stortion seque
cor r ect edhefafsHiag C&‘é%‘%l“% 3% [Thig thenrdesizad) Rywiharmagye, E@EMEPEPF@@ of e %smgdﬂew@ct ed,

each tag cHaka swstane pRUREYY RitiRs kike, Pal i BdevdRtybilas feeliis e la@oae@q!.undant ly
encoded tgo allow reliable detection. The overhead of such marker patterns
is sinmilar to the overhead of explicit perspective targets. One such
schene uses dotg ;PQsddid oI I \V ces to
represent  differ el%t i P{}ncﬁ%erée ﬁlﬂtﬁl Bgi&bgctlgg I.b aft&letﬁér a\{? mtts)tgz%dgrellélon il (iagaee Anot o
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regi on | Rpraented®y bl kxpRitlyph, 8 Gmo bR hadd i RpRRRted ByaRSIbQh R of BelgH. €hit Hures
that the data grid is well-populated, and thus allows the grid to be reliably identified and its perspective

b.

distortion detected and subsequently corrected during data sampling. To allow tag boundaries to be
detected, each tag data must contain a marker pattern, and these must be redundantly encoded to allow
reliable detection. The overhead of such marker patterns is similar to the overhead of explicit perspective
targets. One such scheme uses dots positioned a various points relative to grid vertices to represent
different glyphs and hence different muiti-bit values (see Anoto Technology Description, Anoto April
2000).

Decoding a tag results in a region ID, a tag ID, and a tag-relative pen transform. Before the

tag ID and the tag-relative pen location can be translated into an absolute location within the tagged



tag ID and the tag-relative pen | ocation can be translated into an absol ute
| ocation within the tagged NPA146-SG 14 region, the location of the tag
within the region nmust be known. This is given by a tag map, a function
whi ch maps each tag IDin a tagged region to a corresponding |ocation. A
tag map reflects the scheme wused to tile the surface region with tags, and
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earlier ﬂ&ﬁ@slh{sﬂ& lﬁ&l@ P& h?@ﬁ&f@&@@_ﬁlerﬁ@ﬁt@'ﬁhe RS iARQ %ie)nent,V%e_Ikhlg%gtnmﬁar |
t aggi ng schene e.tags fun on.in cooperatjon with associated visua
el enent's I&Bt ca]taﬁ‘éa‘ﬁrgﬁoﬁd tlﬁ%’lsﬁfgkr%?‘f{"é&%’% b dePEniBfTeiere; HPROR i oty can
i nt er act apabshlutelpen path. ritheyddg hgeevers supppriathe capture of a relative pen path. So long as the

position sampling frequency exceeds twice the encountered tag frequency, the displacement from one

sampled pen position to the next within a stroke can be unambiguously determined. As an alternative, the

netpage pen 101 can contain a pair or motion-sensing accelerometers, as described in our earlier

application PCT/AU00/00565 (docket no. NPS001).

With either tagging scheme, the tags function in cooperation with associated visual elements
on the netpage as user interactive elements in that a user can interact with the printed page using an
appropriate sensing device in order for tag data to be read by the sensing device and for an appropriate

response to be generated in the netpage system.



appropriate sensing device in order for tag data to be read by the sensing
device and for an appropriate response to be generated in the netpage
system NPA146-SG 1 5 Each application user interface flowis illustrated
as a collection of docunents |linked by comuand arrows. A conmand arrow
indicates that the target docunent is printed as a result of the user
pressing (AgscQrrespondi ng comrand bur}%gn on the source page. Sonme comrand
arrows are labelled with nmultiple co nds separated by slashes ('I's),

i ndi cati ng t hat E@hypmioeionfiset Ingerfsg@emf is ﬁidlstfa&m‘ﬁaladslleeﬁw&ﬁsiocuﬁlh&s titkedy Bt
docunent t |t |

command aJrD{r?u(])nQﬂ%1 %ﬁﬁk%gmgﬁgﬁﬁyﬂﬁg% ﬂlgk ?‘% g“f gﬁ{m@?gﬁs ‘g&% {ipl% ulltr?Pglf)p 1"l cat i on
terms, i tPresgng thﬁfefffsa‘ﬁﬁmg epmatand bufignAndhe spetanezsnSams pratrad e e frbdlednith net page
forns. qumﬁammmeamewylsm}m HsNEHAICHRL (e bny &% o\t Lpedfed cOIMAAS S t ONS
whi ch caq or sone

ressed b er to.r st furt informatio
ot her act ol ggtlfg?%?t ti’ﬁ Blrﬁléﬁdt #@W"g{l‘dﬂ“ﬂ)@%q?? grds f“l%%l1 ﬁ%lﬂ}’?éf‘me YOLAHERPY:  al so
cont ai n ithgyutpichliydhaglifigtenichieefintsbe filled in by the user. They provide the
systemwith a data input nmechanism It is also useful to distinguish
bet ween docunmenirspplisption tean itds mpgeankto] distinguish betwiegn ingiprza Aedurksts rne prtRsganhi ch

cont ai n i i@ eREheR c&i@ﬁpﬁrﬁl{e@ infPmaioR A bt lcaﬁmalna\t,ﬁt%ﬁs%hcﬂeanbﬁtpw%@wtﬁ@ user
i nted publ |cations such

and an application ri c. documents

as magazi ‘ﬁ%st" eines ’%ﬁ‘h“’r SREatgR 8h E?gled’ﬁe’é%fﬂé’r f P‘§F n‘@ %&"P & SeharheoliRreral
publi ¢ pldecesuts, ke petameypuafidd wWhich pamchefillein g the ubondlheyciraigile tieGysteanxaimpd e,
SUbSCI I Pty infu l¥nafi Ol G Urckil %%sm.%algm{,&‘%em%n%&; LR conwéen@ﬁcy of

cour se, generated on-t printer in résponse to
user req L}%fglt“@“‘m%l docypends Vhigh qufein ﬂﬁmngtwn aprgifie &t %rﬁm%ﬁ“@f W@fﬂﬁtﬁ’mb?twg@ﬁ@r ated on

the fly hyerandgt a@@getmar@dﬁ&@rdobl&eﬁze&@pwe-mteu%@mma&mu@&tas madakigddls61a G Shows

a generic docu a neric r-speC| docunment 992,
and a user-s p%"g:a f "‘lgv'c’%(s)“r1 enﬁ%“[n% lé p\‘/\?]“’ic cpﬁacffa P i % Ef TR

i nt er f acdndidipgy fa‘reearripllﬁ sohwriptive Soms dyetmntbryd alpstoriaed pybbgtons. Thgyourysef chrpage

| ayout may, %9?&1@1‘21@:1 Mxﬁtﬁé Gy A‘ﬁeﬂﬂ&: ﬁ?&lteleln‘?&?d?lgesto u&ﬁfet}uegg L}QQ‘-I-SEJ&f' b %§cuﬁerh'sm que

style to differentiate it fromt own in Figure 7, these
i ncl ude 3% SFmS 35 BFHEY iSerad an the&r P%T)F“épag‘i Ii‘ﬂ“tﬁf WﬁmeﬁF 19g5T reyesiEFised ds 996,

command lxhdvisQrgenddi0 docusléna gIa b le@etofTR S a 9R8spedmtiotnecht 90y Ped b uKspecifty
hypertext, | ijgks 999. When a user interface flowis broken up into multiple
di agrams, “any ‘docunent which is duplicated is shown with dashed outlines

i ALl but the cmip. diagramaphl o dfhRs. by JOTMENGAND PATLINGUSI NG

THE NETPAGE SYST The mar ki ng a net pen 1s typrca
bal | poi nt!2aH- ¢hP3se draert ey éﬂlﬁﬂx ¥iovg KidR of Flﬁléen&f eaclaofswlw@i he's piupigep %:d@ Br .
Never t heldssntidd @ 0@ IRAGErS US Tsl&i%Gﬁlﬂtgtﬁe 7uene£ ﬂc&d@ﬁﬂéﬂllﬂﬂﬂlaﬂﬁl 99& vanabie

| Nt er act e Sh% S rHEILCL IOl hIDE oBF YhESu SRS S.0of N BLUSRR, MOt

unlike a draw n palnlngap I Ca

i nt erfac@rh)tpmextriet%?é@e application pr esent s a palette of avai I abl e styles
whi ch can be used to draw or paint in what is sonetinmes referred to as "2%
di mensi ons", i _ When; qquspwtea‘?crarélﬁgilbhrgkwlpﬁntgérbl{tiﬁle diagrams, any document which is

duplicated is shown with dashed outlines in all but the main diagram which defines it.

DRAWING AND PAINTING USING THE NETPAGE SYSTEM
The marking nib of a netpage pen is typically a balipoint which produces a fixed-widih line of

a single fixed color. Nevertheless, the netpage system can be used to draw and paint interactively using a
variety of line styles, colors, and brushes. Not unlike a drawing or painting application in a conventional
graphical user interface, the netpage application presents a palette of available styles which can be used to
draw or paint in what is sometimes referred to as “2% dimensions”, i.e. in two dimensions with depth
ordering of objects. The colors and styles used typically only become visible when the drawing or canvas

page is reprinted, which generally takes place on demand.



ordering of objects. The colors and styles used typically only becone

vi si bl e when the drawing or canvas page is reprinted, which generally

t akes place on denmand. NPA146-SG 16 Draw ng & Painting Object Mdel The
Drawi ng and Painting object nodel revolves around a drawi ng provider, a
drawi ng user, and a drawi ng. A draw ng provider 500 has a provider
identifieg @,ﬁgga name. A draw ng provilger 500 is typically associated with
a nunber ofA rawi ng users 501, each of "which has a unique alias identifier
65 and aDmwing & PaintbhgpabjectMadel 300 may of course be registered as a draw ng
user 501 wi th nOhEDbRiagana Paintingo8j8dt HRddPFeOted BoundAQrawii2 rodtad J}Qvi?@gerpai nting
appl i cat ia%ﬁagrla%sns diagramis shown in Figure 8. A drawi ng user 501
typically has a fiunber of drawi ngs 502, each of which has a unique draw ng

identifier, as . t £ raw ng s.created. . .
Associ at ed Wit hﬂﬁ%%’?"%_%ré\‘gﬁ%% hgs Q_E%‘r?%eérl gwlg?ngvﬁahﬁ%w'eﬁ\éd\?@%é} rqo”ﬁ%f *BrYered by
dept h, arfPieleprsesieahivil2 apehepsiidrasing uppessS0h cechorf ohhinte es j2 onigde aligsAd@ntifier st or m

507, whi Cdid 6 QR iASRag vhdr Bt lof Bdrse Be feliébd é@"fl,draarﬂmg v@r SA3HE mortin ok
Transformcl ass .d@grﬁm i s.sh%vvn_ i n Fll_ ure 10. A draw ng_el enent 504 may
be a gr ol EEPOVEE AL Hi° fg R & dgpintng Rplicagon class Gagamuis sy mEleyE Sed by dept h,

or it may be a draw. j . and th awl El nt. .cl ass . di agram
of the netpage gyﬁwg%q}sgggﬁg\%\ﬁﬁ&%aﬁ ginegr Sf(%ﬂ’m&? g(\%f ﬁaﬁgggf"%g‘t Aa@@é’nﬂﬁes

associ at etiewiigigeniifier, 4s wilps the Gggand fting the iatiog wastcicoind. 50®civep Wittonddinganch i | |

i nf or mat i b irdvaRtdepR@d 304, dedeR@ b MLAI ABLAR BraviBeldndbd SULLS 2 AvoldiGsighy | € 511,

col or texg re 5 2,5 zn‘){’}IH ogacity texture 513, whilst fill information 510
i ncl udes AP ™kt UG BFBSE YAt Aciotfon andiq seale-5The 20 Arapsiergclapext ur e

512 cont aliagsmas giowh maigkolom BQiawigretbmes 5@ hdyche aqrap by gdnﬁmgg oblat,moie Scal ar
col Or - 515mufie e QEECH Aepdt O Rimal B34 WhGinPdect 28 RPAE ol Pl 1213 al SO

contains a 2 trans@ormgo_ d 1S elther-an ‘opacity I mage ]?t,daés scal ar
opaci ty sHagramef thenetnagrsurigt ighowpidiansy 9t ext ure 519. The net page drawi ng
object class di %gr am L.s shown in, Fi %,ur_e 11, the netpage color texture
class di agram i & ‘EHBRAIFH 18 i aseciaisd Wi shapedOR, dipe, fpemagpnnof (qptienal eadh e ¢l ass
di agr am ifdél igfowtion 10 Fipteme Lie infdveateh afpeinabdas s ligh Oy AM doBr tektiid S12 added i n

Figure 1 : . : e 521 or it y_bhe
Const ruct Fey BraRa AR i d OB ELE0L 15 86 a bosl Rt e
el enent s A5¥r textyg | paicyeIhraion07. desis piflasolanimegset 4 risahr ¢abor BE, prev f or med

on the t\WecehAPSIRIRARBIS ADhacidy RRuREIE fso GREOPAT A& 981 ADis YR 528,
|ntersect0|a(‘)c 1529,5 ?nd?gilrffergnéze 530. ., The s_ha%e order is |g%or_t ant for the
di f f er enCBBHEPEL 31 *SFGT OPPAE S SIFer P dral ongpily (e Y- plbg nsthpeylieing objert ¢ he
secti on ehs didgea i¥ GowsinFigotei iV,ghe fsphdectol@atemet clyst diagrani 8 Sho@a fpFRigwes 12CamIphi cs”

A an VA e el SR NET] e 48R b6 G9RLER, Of hi ch T i ncor porat ed

herein by reference. e CPGoperator class diagramis shown in Figure 16.

A shape el enentTrz2hps@at @hghsn iRiliddRakd ARRLRMIMN £ Gipe s@mg,g%ra sbds% ﬁenﬁehf:ﬁ?gm f'
W X

object 522 (with _associated digital ink 873) 1text
string afh" %'@é%ecﬁ %"t“%"ﬂl“’tf‘%ﬁ{“"aé 8¢9 mjgcpgg Pperatoy 5%)%?’?}“9‘% odergd shangglepentsy8 py a
| i st of [Jbe PG Pperaor 520 daspibes ab Bferatiomto bepdriopiet 0 thatwe sbipbelemints A0%; the ¥Bic527. The
Shape El m%erators being union 528, intersection 529, and difference 530. The shape order is important for
the difference operator 530. These operators are described in detail in the section entitled “Constructive

Solid Geometry” in “3D Computer Graphics”, Alan Watt, Addison Wesley, 1993, the content of which is

incorporated herein by reference. The CPG operator class diagram is shown in Figure 16.

A shape element 521 contains a 2D transform 507, and can be a freehand object 522 (with
associated digital ink 873), text 523 (with the text string and associated font settings 531), a polygon 524
(described by a list of points), an ellipse 525, an (elliptic) arc 526, or a curve 527. The Shape Element

class diagram is shown in Figure 15.

A polygon shape element 524 can specify an open polygon (polyline) or a closed polygon,

and in the latter case the start and end points in the point list are identical. An ellipse shape element 525



class diagramis shown in Figure 15. A polygon shape el ement 524 can
specify an open polygon (polyline) or a closed polygon, and in the latter
case the start and end points in the point list are identical. An ellipse
shape el ement 525 NPA146-5G 17 is defined as a unit circle centred at the
origin, and the associated 2D transformallows the definition of an
arbltraryNPg sgse. An arc shape el emer]? 526 is simlarly defined as a 90
degree arc o a unit circle in the first quadrant. A curve 527 is nade up
of a nunbiedefiodd aBdmute:rrcisegmratthe aigi, dnd thel esdécined 2D yrar@foln gllowothe de@ifitionadf an poi Nt S.
1S 10 DefiOlifle iRk bl RpRG gamnﬂ@rdeﬁmyasaalgag SURRALL w2k Rl eC!

types. The a ove Obj ect supports user-speci obj ects as we

t hi r d- parfirsf aadpph £ e¥voBy &dnade vy & pyuhsy of Bé@?ra?ﬁme@,%anéﬂs@ef)ined mh:ehsmfborgaloyl e 825
for a dr awnRg®p B@ﬂote&ﬂﬁ&ldf'dw&@ pﬁdﬂﬂeﬂlﬂaﬁﬁsc(s@ﬁpoﬁaﬂﬂéroﬁjb@%es. size, color and
texture, and is derived fromthe current nib style 825 associated with the
net page pen 801Tiebig objsetiodel sthrt@tiagficd stijecB@dwellnis thirs-bardy QupBRdd objadid

di gi tal (%’ gtgpg scribed in further detail in our earlier application
PCT/ AUOO’ 5 ? ?<et no. NPS001). Associated with a drawi ng user 501 are

the user's currmtnmy]emgﬁr 203 %%}ectsssécmeme 18 toqi perd 8hdpk, ke, RANGLE

setting, fill setting, palette selection drawi ng &Ilcatlon The

font set t'FHge gadis d?fé’&%ﬁag thegrrrquispib stys A, aS@r—‘*ztéd W% pemage E?fl $nsing el | ast
sel ect ed Ty néthee PaeRo], xﬂmaylgszsdmﬂaﬁglmlnzgk §B2aré esaibebin fudiet el ih owsdage or hi de

grid ””eaélgﬁcs&gl’%ﬁfié%(’%@%d(g&m &ﬁf to snap objects to the grid. The

handl e recor ther t0 show or hide obj ect handl es. The

fill setting SBASSSC%@E@rmgmswlug%rﬁnla?é&e ustPl %ﬁdse&d&galsosc& seﬁ@dgﬁpamty

textures. The palette selection 535 records the standard Ol%] ect
sel ect ed 7% H?“E"ﬁéetﬁl&j QL tetting) nalefteselssriophfar the érlawmﬂ' Arplication: cHe fangeetting 43! cl ass
di agr am irscosik Giamont fante] Gad rasd s‘tﬁe oflMeafoht MGt sBietad B tohenGer USRS gddrkét&ﬁgfsanﬁec&libe user

ston as Thafe MR i BNGELUR ol L B RRET SR obERTD B Ui Plrdatle, ' "
net page [Fetne @3 )ecqgﬁowlxeﬂver tﬁeltopyagéldaslawt bandiopn Thbﬁbkm:glm PRAMIHNGSE s R NTI NG

MAI N PAGE1ddaa fidcayy aﬁ@oﬂyafymexaﬁgeﬂé%ﬁeﬁlséf&ﬂ& _‘IS??ec&@ﬁﬁe staﬁdaﬂf (ﬁ}@c@&fjsem pul ate
obj ects, and the Dra e user interface flowis | | lustrated in

Fi gure 1@“’"‘1%@"15?&9&!’4‘?@”&7&??? FTzQ@@’” 3§ gHST Usanys shavniniFigyredf-ea, one or nore
pal ettes, corrmand i cons, and buttons, and an exanple of a drawi ng page is
shown in 4 n draw freehand objects, or can sel ect

st andard o é%%ﬁntmﬂ]ﬁ; e% alette 544, The user can also wite

f r eehand text a “Seff“ay ‘h"dD’a‘f‘”gg g Painting MR RGeS L6 from ¢ ipty QF linksy sugh peci f i ed
font. Thehe natpage ddraammejee@atheh@:mlemlor&duﬁ:ﬁk odtmige frinttghindthy hameaindr’s dinl st yl es
for objegf d text. Sone operations can be nodal, such as pen style

sel ecti on, ile others are not suited to nodal operation (such as pasting

an obj eqiﬁ);wwﬂcb spaRTiNamaArRl s Wien operating nodally, the user selects
brush, font, orrhetDafMingdMdil P22d1436 Sllows the user to draw and manipulate objects, and the Drawing

Main Page user interface flow is illustrated in Figure 19. The Drawing Main Page 536 comprises a
drawing area, one or more palettes, command icons, and buitons, and an example of a drawing page is

shown in Figure 20,

The user can draw freehand objects, or can select standard objects from an object palette 544.
The user can also write freehand text and, if desired, is able to convert it to text in a specified font. The
user can select the desired colors, brush styles and fill styles for objects and text. Some operations can be
modal, such as pen style selection, while others are not svited to modal operation (such as pasting an
object) and so are modeless. When operating modally, the user selects brush, font, or other attributes
from a palette by pressing the appropriate button on the page with the netpage pen. This mode is used in
subsequent drawing actions, but may not be visible until the page is reprinted. When operating

modelessly, the user applies attributes to a part of the drawing after it is drawn.




froma palette by pressing the appropriate button on the page with the

net page pen. This node is used in subsequent draw ng actions, but my not
be visible until the page is reprinted. Wen operating nodelessly, the
user applies attributes to a part of the drawing after it is drawn.

NPA146- SG 18 Mbdel ess operations are inplenented using "draggi ng", and the
draggi ng @atis@e may be perfornmed usi ng the non-marking nib or the marking
ni b. Draggi ng can be used to apply an Zttribute to an object, to drop an
obj ect at a | ocMoildes opprativrs aag piplemantsiowim rfdragiingd dnd detdraaping dtien siagbt | NQ

poi Nt of LdGme8lii iRoRliing b ¥PIE Abdate hBCpEOINPRS AL LN & aliBlly, aNd the
endi ng point of the drag stroke Is typrlcal Py a esire figcation. ese
i nt er act | BrPPIECR Ao AR ebickh & adesatiop, 95 &XFPPl aferpragag pt adesaliqn) Thestagsing paies of ther
appl i cat | @ suBET HiRGY B dohbhab darpliate 60, andNBAGAIRY poifddf O dn¥keli¥opiRliPYi der
can expan&silt_e qoc%%gr],hiesréti%rfc ce Lo rovi%e i%ﬁiher undctjlonal i t% or l,ot,her
i nteraction techniques. OF teEimiar oo TR el Ay Ui peplicatipn, s er
si nply sefE@A0088] 181 dpckennb. BP40485, by clicking the appropriate button on
the palette, and draws or "paints" (by drawing) in the usual way on the
surface of the Paipgally thersqvidengay epandibe wserditerfes @rprayide pthe fengiionality onndie
(col or, paeractidh téahiquet c. ), the drawing or painting consisting nmerely of
fi xed-wi dth and fixed-color drawn lines until the page is reprinted. If the
pen has aModaliPparations di spl ay, such as an LCD feature, then the display can
i ndi cat e t he cuWhampentigenodalyterusatimplylssiscts colos aplstylasy clivhing thampsptedded
el ect 1 oni b 3h OMElah 8k b Ofan Hutdhiln sl e W0 Gy GARE o108 Jriigat of
di spl ays the user-selected color. This pen with color indicator is
descri bed ™ Farie e, Dt pf the, cusipt ese fealaagpenalipthi gk ithsndrp(ing sUBEiNeL 275
(docket nouvsishli2S0ey) of fikbtewieth iagd Mxed-tuld Ay Itk ultd the pAB &NEELiSted N thb enlage
itself. . e Dr awi Page 536a usin da, paleite is
shown i n%éfltgﬁrﬁ%m O?ugﬁaﬁglngﬁgqjeea%eﬁ%aéﬁ%gl g‘?’ cﬁélne]ﬁteet%?’%l%ggggge'i Iteg'ﬁtb in

Fi gure 21The ppdey dgvs aosebeddedoriestrapically epeelind coley indiaiter, ds whigh casolherindicgen and
3r ush a}\ltec{idpﬁybttﬁb%s@fs;ﬂecﬁzﬂ Bé1breFhid on taitms[o} in@ifcz;t&l?ﬁlgﬁlkiﬁetd'ﬂ ﬁrthef’-ée%atﬁrin %ubt@ci.ﬁlaﬁ[)t I's

rawn. age v way to support nodel ess pen attributes, by
enabl i ng aﬂ’ﬁggﬂof %?ﬁr"‘:'{g‘?@lﬁ?g&%%%?swo Ihdhgs BRp Afop Pt pads chinsssi Pukegees n” a
pal ette usélhginexhmgse aBddialdbraving Rugt $364 teingpesvdal pdlbie id sbdn @fFighd@o,l8650 i S
joined tq.fhe &fﬂaﬂ%ﬁgé?’]’{hﬁﬁo@%ﬁ &, and the loop of the |asso

e e dra

circunscribes t part "o ng to which the attribute is being

appl i ed. M¥wRRsfOpREHGhEg pen is used, the lasso feature provides a

graphi cal repr ewadtopérht®p modelsaBi bordr/18n A bkl ditibuids Brelafblitd B3 birt FhnelRfredr awi ng.
Lassos caa%erqllla@mqsed“%aﬁn Wlth.é he pen in non-marki ng node and_a reprint
can t hen D& 'Br BV HEG hr { S THRAIE PRe Ay (ft weiog m°g§?§f’ PR FiRyes by eragline ifat i cal |y
on conpl deinignofciements sighsdrmgheto por atpihutesSe k palegusisg a laksa $6lodravg waitidhe eh.at ed
techni queg, af&r ﬁt@%&'ipﬁﬂed 13 tﬁﬁ%%l%%;m gl@tpﬁét!e, dnlf 114 li'(rop %%!e }afsh c%l‘.c'rige%ttﬂeon

PCT/ AU00/ 01110 (docket’ no. NPAO4 7). . )
part of the drawing to which the attribute is being applied. When a marking pen is used, the lasso feature

provides a graphical representation of applying an attribute to a part of the drawing. Lassos can also be
drawn with the pen in non-marking mode and a reprint can then be provided after each attribute is
applied, either automatically on completion of lasso stroke, or on user request. Lassoing and related
techniques are described in further detail in our earlier application PCT/AU00/01110 (docket no.
NPAQ47).

An example of a drawing page with a modeless palette (Modeless Drawing Page 536b) is
shown in Figure 22,
Object Handles

The user can choose to show handles on drawing objects by pressing the <Handles> button, in
which case the drawing page is reprinted showing object handles, the <Handles> button being replaced

by a <No Handles> button. Each object’s bounding box is displayed as a faint dotted rectangle around



An exanple of a drawing page wth a nodel ess pal ette (Mdel ess Drawi ng Page
536b) is shown in Figure 22. (bject Handl es The user can choose to show
handl es on draw ng objects by pressing the <Handl es> button, in which case
the drawi ng page is reprinted show ng object handles, the <Handl es> button
being replaced by a <No Handl es> button. Each object's bounding box is

di spl ayedymsssacf ai nt dotted rectangl e ground NPA146- SG 19 the object, and
each object has two types of handl es -“scaling handles 539 (small squares
appear i ngthewbhiney andtehnd object hatitwatyiye xi hagifrd - galing hawdieoss9lianll bgartAPpdtinglaiong Wi th a
SRl | Ci il GoulingOR) £ 1GX1RNANG] LI WL B GEL a&xg@%a)}g{ﬁp&gg@@me The use

of these handles i s explalined In nore vi sible
handl es c¥pfclrebosnding boy- t%%éﬁ@%ﬁ?ﬁﬂw qXPIPra%itmato@cﬂeiaﬁ bpwupeepoplef i d The

user can ainosaditsQarieSih aythedpagh kahpMinfsii@edds BWr®. ar ea by pressing the <Show
Gid> button, in which case the drawi ng page is reprinted show ng faint
grid line&rdnd with the <Show Grid> button replaced by a <H de Gid>
button. The usefheceer wpelviofeyto tdisplasd zid of tht dewiye iada by ppssig sienghévh 6ridkesi r ed

grid-si Zeouhbﬂ m:&r&aste% dra@‘in%?kg%gs Rﬁ#n?ehtsﬁ'ywu@rfal}ﬁ%n@ i BI}MthttﬁEe<Sg§»§ b{:ﬁ;d grid

size in the grld size field (as shown in Figure 22). user checks
t he <Snapb“?‘8”@lfi°6d>by€ﬁ§[tdﬁﬁb‘?b”§?ﬂ obj ects drawn thereafter are snapped to

the grid. That eposij tioned and scal | ed so that the
boundi ng box i slnzﬁ user c S]%)em%mﬁe i fCtL 6”%{;3' e “\ﬁﬁg&“ﬁ%gﬂ%% g¥L & vi si bl e
or not. Mwambﬂqulahmemgnﬁalgeieausd grelplzp mttmgﬁeiheeﬁdbc}(esmomsmm@masj tiftened and
the <anger£960@thed%nmgig)éhéc§ooﬁ &R bEERdrRN Q@E‘naﬁpé%ﬂe 9 %&t Scts by

checkbox. ni pul.ating j ects The user can e e e one or
draw ng &% ‘§‘b°@?°51str‘?pﬁﬁ“°5?d o, gealehen Byt dhs bowding bonig ahg&i’dr‘&ld%@?wﬂkﬂ Sr@l‘ior
ot her wi s ewtietheti tiadritt m;gqsibﬂhe)r 6d)] Bitbthd @avtify e iefefrihted RSt Rlak-p&ltiSned b1 theenMOVed

fromthe <Sg£éjaiv¥d}g>m geP go t'he< o% nagtIegirld>cI‘]]fick ser can cut or copy one

or nore objects to fard asso starting at the
<Cut> or Neatind 66)8ats and Ci rcumscrl b| ng the objects to be cut or copied.

Further, obj ect sheluber tdhQicletd S8 or SofelobjPROR dhwindh8hsekarthnf Qt%euﬂf:leg£ 94, 9191

appllcatlon or .anot her net icatio can_be pasted onto  the

drawi ng. THRESHLEE °f Ptgwgls%mﬁléagl%%gf’%?ﬁtsttﬁge & é@‘eﬁeé’gﬁmt Be rereveddemid past e
poi nt on drawdngavhenvvhaygge it fepligkd. and t he pasted obj ects are shown next tinme the
page is printed. Qbjects in the user's clipboard nmay also be pasted into
ot her drawi ng- r Bieases cangpisi Fape oheam giore Abjedy th deir viipbgard yivsavingarlassosstaatbk et t 0

sel ect capy @nb- #SichY>tihk, Ml BRUMCALRELPBGEIEDEGE biOBpicd BRRRRI Silks HRRD! | NY
t he user to, cg{)@é@: tené%&‘aste content, or delete the sel ected content.

These t dEHAF e e frawng WPiganiRetoe gz fRligtiRn. on Py pagpd onto
appl i cat itendrf@E AL Q0 drkd<dla (acko ElomtthenPaste>NEAQE Bk .desired paste point on the drawing

field, and the pasted objects are shown next time the page is printed. Objects in the user’s clipboard may

also be pasted into other drawing-related applications.

Alternatively, the user is able to sclect content using the standard netpage selection
mechanism, enabling the user to copy content, paste content, or delete the selected content. . These
techniques are described in further detail in our earlier application PCT/AU00/01111 (docket no.
NPA(49).

The user can move an object by drawing a stroke from inside the object, or from a point on
the object’s bounding box, to the desired location. The object is moved the length of the stroke, in the
direction of the stroke. Further, the user can scale an object by drawing a stroke from any of the object’s
scaling handles 539. The object is scaled so that the corresponding scaling handle on the scaled object is
coincident with the end of the user’s stroke. If the stroke extends outside the object’s bounding box the
object is scaled up (i.e. enlarged), and, conversely, if the stroke extends inside the object’s bounding box

the object is scaled down (i.e. shrunk). The user can rotate an object on the drawing in one of two ways.



The user can nove an object by drawing a stroke frominside the object, or
froma point on the object's bounding box, to the desired | ocation. The
object is noved the length of the stroke, in the direction of the stroke.
Further, the user can scale an object by drawing a stroke fromany of the
object's scaling handl es 539. The object is scaled so that the
correspongaigg.sgcal i ng handl e on the scgled object is coincident with the
end of the user's stroke. If the stroKe extends outside the object's
boundi ng Bxser prs selesh jreabiect tg rotateetly dckwing a (assodiomeil <Rogee jopn @ dircungrivieg el y, i f
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down (i. €4 shrunk he user can rotate an object on t raw ng 1 n one of
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rotation.roiidner nati vely, the user can rotate an object using the object's
rotation handl e 540, whereby the user draws a stroke fromthe end of the
rotati on handl ewad®o objextssoviadp lﬂﬁ a AROME the Ler can@lm:ifylﬁé ﬂﬁkﬂd@;ﬁh Bmezitedp%e Orh

to indicate the
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Back> icon. Thegll Jser can n?{n'oﬂ areaog{ ﬁ/g égrd one _|layer, usi ng. t he <Move
Fwd> i con, and DAcK" 6R& T LYISR 3 aay eawg X/ %2559 gy the THem faskonc an zoom
in on an #&¢ @&“@?ﬁrlb%thﬁ prganorby zbnymed rreswltingindhel selsetadl ahqa bping bupandgtioo mhel lagesi con
and Ci r cyRBld dk Mild B bR hoeddf COQUE inif B8 l&latwtng Qheﬂd“ sfnhﬁ%oﬁle%g& %ﬁleaf ea

bei ng expanded to the |argest possible size whil W n entire
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The user can convert all freehand drawn objects into standard objects by clicking the <Auto

Tidy> button. The application converts each freehand object into the closest matching standard object,

and reprints the drawing page.

The user can choose to reprint the drawing page, ignoring all new drawing since the page was
last printed, by pressing the <Reset Form> button. Further, the user can print a blank drawing form by
pressing <New Form>, can print a palette page (shown in Figure 21) by pressing the <Print Palette>
‘button, can print the drawing field on a full page 538, without palettes, buttons or other netpage elements

on the page, by pressing the <Print Full> button, and can print an updated drawing page by pressing the




The user can convert all freehand drawn objects into standard objects by
clicking the <Auto Tidy> button. The application converts each freehand
object into the closest matching standard object, and reprints the draw ng
page. The user can choose to reprint the drawi ng page, ignoring all new
drawi ng since the page was |ast printed, by pressing the <Reset Fornme
button. Fydailees, the user can print a bl ank drawing formby pressing <New
Forme, can print a palette page (shown in Figure 21) by pressing the <Print
Pal et t e> <Wdeteottorcan print the drawing field on a full page 538, without
pal ettes, buttons or other netpage elenments on the page, by pressing the
<Pri nt FuT?@ %on and can print an updated draw ng page by pressing the
NPA146- 5G <Upd ST SR el te ?8&&*‘3 drpwing, lili'g‘é‘}"“%’ér‘iheit‘ﬁ‘g pttpedetisit focgsian phe

drawi ng bie danilg. WTht s tieh @ppiliex the actl“o tThe> dpsitioe @b hlematdtvemngg rtesultnhgemdhaw ng.

The user &H\%ﬁl ﬁBP{hE ﬁ&d%ﬁngﬂg%x e texﬁg?argg tdl\agﬁlﬁleofo e%ttmé ﬂ\:ﬁ’] ers c enf S

resulting In conver siton of

tagged W|Sleﬁnﬁsf%dﬂ‘eﬁt‘mssé?‘m%@'lsff?%whepﬁiépw@rﬂeﬁpwuffdrent settings, and t he

text is s this font when the page is next printed. Standard Objects
S Pner'

A user ca ncl t and bjects in a draw t hese standard
obj ects being cAdE éﬁanr?aggyrﬁwz §ft5 afaf’ﬁ ‘Iéid éé‘iaw‘ﬁélt@fetsém@ﬂ%bieﬁép‘ﬂ‘iﬁch‘&e‘l cons
for draw fimgp astiidard objert pgletelSitpinclodingicens fa dll‘@m‘fganl@lle,ea,n (alaptfcpuadﬁdctﬁglémer

rect angl &ounddh &ldes Rafngledh H)@J‘ ah %Le}{ %919%% Jl)\{lknl: 2105e§‘p(§§2§§1§ and Four¥eg ofy and a

curve. To _include an object fro ette fe “dr awi ng,
the user Budgan opicet frpm tPer‘I?J?FttPH]é“eost Bicthe 4“%‘(9}# til‘busel‘&ir%‘-@la Hipe f\m’tfhn qbieetien tr awi ng

field. Thﬂmﬁmp@tﬁluf ihe Gadlib @ bl gTHeisproied GawifefieRl 86 bbjecrs @Rk Br fnQilipRbr @l | PSe or

arc. For r. standar.d obj ect. t s ecifies the | ocation of
the bott oFr%?fle?tﬁer Stgndar% B¢ T I’é’ﬁh %pcffég theg%cﬁ%é‘l "r’fng1 BEsem I poner oA oels a4 user
dr aws thé’oméslgb‘@fd Obj ect freehand, and then converts it to a standard

obj ect by drawing a |asso, starti ngj at the object palette icon and
ci rcunscri bi ng M tpicalina Hr dibyeibe desird obieqt figehbngnepd sk senverisgt teerwedatded by
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obj ect a raw a,s ine the user. draws a
line in the m(ljdsoefjxl/ﬁX iR cofl %ﬂfd(sjby%e 7 plicla*flé’ﬂ tod‘rsé?ﬂ%a‘rd;(’we&g’gh amébf"ﬁsr'f“?“r'?&gfl}eé‘ﬁ?hﬁ% li ne
i con and Oéleqﬂemelrﬁsmpn@let he hand-drawn line. The line is then converted
froma freehand object to a two-point polyline object with start and end
poi nts mat chi ng't fip%a Sﬁﬁ*&i’&\hnetﬂ}e vsHedripgey line Ty the deawing fieldr andttlive duwen lgyaws an

arc in tharidg awhg lifnb &brdandaﬂdmi‘sd?iemg ehe AR d?awlnélﬁ§0ﬂ§t1ﬁ£ fsiong chivail sbile arc
i con and CII‘C NBCr i he arc is then converted from

a freehadd* 8 B Ebtwo g?fmé’? ]é’mﬁ ] 8% t aﬂhﬁ“’t‘%”i ‘f“éhpf‘“téﬂﬁfdlé‘}%dh"bﬁr?ff"sby HEH%hi ng

those drawn by 'Pohﬁavd’la%%{c e-[lgerqga ru? &t gra\rgmg ﬁe(lcp andrtl%H gn%:g a lgsggsﬁal}tlng%pt angl e)
t he user draws a rectan ein Y e

the arc icon and circumscribing the hand~drawn arc The arc is then converted from a freshand object to

an arc object with start and end points matching those drawn by the user.

To draw a rectangle (or rounded-corner rectangle) the user draws a rectangle in the drawing
field, and then draws a lasso starting from the rectangle (or rounded-corner rectangle) icon and
circumscribing the hand-drawn rectangle. The rectangle is then converted from a freehand object to a
rectangle object with height and width matching those drawn by the user. Within the application a
rectangle is represented by a closed polygon shape element and a rounded comer rectangle is represented

by a closed curve shape clement.

To draw an e¢llipse the user draws an ellipse in the drawing field, and then draws a lasso
starting from the ellipse icon and circumscribing the hand-drawn ellipse. The ellipse is then converted

from a freehand object to an ellipse object with height and width matching those drawn by the user.

To draw a polyline the user draws a polyline in the drawing field, and then draws a lasso

starting from the polyline icon and circumscribing the hand-drawn polyline. The polyline is then




field, and then draws a |l asso starting fromthe rectangle (or
rounded-corner rectangle) icon and circunscribing the hand-drawn
rectangle. The rectangle is then converted froma freehand object to a
rectangl e object with height and width matching those drawn by the user.
Wthin the application a rectangle is represented by a closed pol ygon
shape el eg@nlssand a rounded coner rectﬁngl e is represented by a closed
curve shape elenment. To draw an ellipsé the user draws an ellipse in the
drawi ng f $oaveded fzxamea frdskand chicetie agolylias sigect. SWilrit ihmgppfication atphiglirelid reppsentddaon and
Ci r cunscr jyiBgndi hand: LA ' : i ' ver from
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drawn by P e“lﬁg‘é?t.h“l*’gpﬂ'f”aw a polyline the user draws a polyline in the
drawi ng field, qnq thenldratws a ﬁllasso 1start' n f,romcfhe tEol line icon and
ci rcumscri bi ng t REPRENTEP R "Fof TS heeshe Woforingeld an s 1882 SG 22
conver t edstartingnfram fhe @eligon deanbyng gircurserding alieyhahdiéra@b pelgdon.  Vihé polnzoh HE then
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different from trhermeRduR®itBlser dQwH AW iﬁ"-ﬂl@@l-ay/g@@ielti,hﬁd UK bra®ld 210 @tariaﬂé ygon in
t he dravx,ié)c%{hi eld,.and then draws egml@ so starting fromthe polygon icon
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segnent s ét?&eot;' ) Computer Gaphics", Alan Watt, referred to above. The

3
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obj Iect S iF‘)\%Hﬁ% \;Erﬁg%g%@[wmg i p-art. PAI NTI NGI VERSUS DRAW\MI:IG The pai g'éll ng
applicationis - .t he .dr aw plicati.on in which,. in addition
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sel ect i orfitsflesthp iRiecargispselect a psh siylstedinganicienstlepion obstrghestylrs.e i npor t ant
attributes in both drawing and painting. Nib pressure is also inportant
for a painting %‘bﬁta}%’é@@%m@ﬁ“ﬁ‘ﬁ‘l’?}w& visP indRth drapisg andppipingr Nibdeessues vary
based on it d® ip@xant i @ pantineapplialioned allyy thdt@ush Steke appbiBiniad My RGP ppat i on

can sinmlate the. yi | effects of interaction et.ween. overl appl ng brush
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CHANGING THE NIB STYLE

As explained above, a netpage pen 801 is a pen or stylus registered with the netpage system,
each netpage pen 801 having a unique id 61. Each pen has a current nib 824, being the nib last notified
by the pen to the system, and a current nib style 825, being the nib style last associated with the pen by an
application, e.g. in response to the user selecting a color from a palette. The default nib style is the nib
style associated with the current nib 824, and strokes 875 captured through a pen are tagged with the
current nib style. When the strokes are subsequently reproduced, they are reproduced in the nib style

with which they are tagged.

A netpage pen 801 may have interchangeable nibs to give the user the ability to change the
marking nib. This pen with interchangeable nibs is described in further detail in our co-filed application

PCT/AU00/01277 (docket no. NPS008). When the user attaches a new nib to the netpage pen, the pen




CHANG NG THE NI B STYLE As expl ai ned above, a netpage pen 801 is a pen or
stylus registered with the netpage system each netpage pen 801 having a
unique id 61. Each pen has a current nib 824, being the nib last notified
by the pen to the system and a current nib style 825, being the nib style
| ast associated with the pen by an application, e.g. in response to the
user sel eggdidtgea color froma palette.,;The default nib style is the nib
style associated with the current nib §24 and strokes 875 captured through
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the nib gbydifingdhd kOl gamstf?m ke ﬁénf%ﬁ%a’%ﬁ tﬁ ANt fhh?egg#argénege%eﬁ”rgtogdagrﬁ tpe”

801. The page server uses yper reques
user id GOURRE "Ferple gidppteylor tf‘%éﬂl“d?qt grtpRge PRy pdht rasletration serer thelsendpage

server semssged4dio lmeslbp{ic@mﬁ PR CSfirnDthett thenit e (LR Bds bah 'c&ﬁble'%e%rﬁﬁ hibkdte
cont ai ni neqtthe user & ljcation id, pen id, and nib style request. The
protocol is shownm g l

regi strat| on server recor requested nib style attributes for the
rel evant netpage pen. The regi strati on server then sends a
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relevant fields that a number of other embodiments, differing from those specifically described, will also
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invention is not intended to be limited to the specific embodiments described in the present specification,

including documents incorporated by cross-reference as appropriate. The scope of the invention is only

limited by the attached claims.




message 543 to the application 71 to confirmthat the nib style request has
been conpleted. The nib style setting protocol is shown in Figure 18.
CONCLUSI ON The present invention has been described with reference to a
preferred enbodi nent and nunber of specific alternative enbodi nents.
However, it will be appreciated by those skilled in the relevant fields
that a nugdaesssaef ot her enbodi nents, dijf,fering fromthose specifically
described, will also fall within the spirit and scope of the present

i nvention. Accordlngly, it wll be understood that the invention is not
intended $AME | inited to the specific enmbodi ments described in the present
speci fication, including documents incorporated by cross-reference as
appropriate. The scope of the inventionis only linmted by the attached
clai ms. NPAL46-S@pateCyainBr dmabling eraphinessn, by simpnter spyerelvinp kdapigd groaqn.he c

desi gn, tﬁ]ﬁ‘mfe@ﬂﬂﬂdﬁlﬁﬁmeﬁﬁcﬁﬁ\ﬁm tﬁbedofﬂgthQ?sﬂsBﬁg phifl acfﬂ‘ﬁlrcﬁtaesurfa%e Rl fm:netro thiblin
conmuni C&t%oon with t uter St emto pri nt a form On sur ace

f or m cont &Y relf‘tﬁl?b“rangé"tp ﬁesig%l’“&f’fyn'ﬁe fopn '&Clbdr‘%ﬁﬂ‘fee d%‘g‘i“@i’ﬁ"“aﬁft“l iggnity of ¢ he

f or m i ncl tkfiorngand othe Wastlads seférenck it ofies fatn; an i dentity of the formand of at
| east one reference point of the form the conputer system further being
adapted to recethyeonipnidi et faghedbeing aflapwrioacsiensdingngibuifion akaring dedientt f yi ng
at | east @a8rRALAR: She 5@4@&& Rath tJ' e g&f;ﬁplaesfgnqmt? ﬂhﬁﬁlﬁ Mg Yiata gtlﬁg

i ndicatin datagjg ‘% I ndi cative of dent t

posi tion Ca{ Wl Wg"fgﬁ\‘;‘?”ﬁ‘ém‘?"e‘f“é?f‘?’\f@mﬁée“fl?ﬁedef”&rrﬁﬁm“? F?eth%%% Fhﬁgmﬂ%w ce
sensi ng tdedcd sading ik indigatilg i g RGeagdbonledftht caaai®aapf t he coded data. 2. The
conputer systemof claiml in which said at | east one paraneter relating to
the graphc deligemmtst byviem pf ¢lsimdsis obicntasiat Wadt hneagarametarstlatigeo opepiad t he
form 3. aBuiGQemMY BlassSoeddsIih bAlast@RARhd e Wr@Phi ¢ design, the conputer system
bei ng adapted to operate a printer in commnucation with the conputer

systemta. printa aﬁpmemm for @lhmﬁ@gr@hmtd&egnf@é @8 spten blaﬁg adaﬂ&% BFtkakON
e.forminclu coded dat a

relating to activit

i ndi cative rm% I(1:1cmjmmucfm’cl}r‘fvel‘t%nhﬁ Plop\%etré’%feﬂfm prps 2 &T‘Eﬁﬁfléﬁg‘ ﬁ’@ﬁor’&(’:’f"it%‘?l‘fgy;

conput er ifeimatipnfrelating tora grabhio destn kdivite teifore igthitliag fadandat indkeie iofi lede vieC e

r egar di Ngagabieh @tind Githle £ m&@”ﬁa %&ﬁ{%ﬂﬁfg@lﬁﬁ@ OfipEP ﬁ%&ﬂ% af bl Se”S' ng

device relative to the n} I nterpreting venent of
sensi ng detPedevise "Fgf‘rdf"élsﬁfi és ""'L‘Sb‘“é%i?aﬂlmatﬁf @éa@@rdms ﬂ@vﬁ%fﬁta‘?féhee‘ieﬂmlgﬁ’ev@enm ng
devi ce, wkldive tooOMeknt, &ldabi Mapltemlgtsmmﬁﬂmaﬂt oﬁtﬁ@@hsm@ dbR abl@teutck ROMA G 1G Sai d at

| east ong, usi ng |.east coded a and.gen ratl ng

t he data F egar:a%'gF I’ Gle. s%nsm%mwce when move rlggrfe rtolthe orm, sensing the (ﬁamreg&rdu%ﬁ 8 onput er
syst em ofleagt| ogg m‘@m@ﬂr ugingit ieag, somfn owm eduleds detagland teeremting thodata peardimpeiseownof t he
gr aphi ¢ dR&skgitcIRft toMhdmd S Sel ected fromthe group conprising an action
paranmeter of the graphic design activity, an option paranmeter of the

gr aphi ¢ desi gn Taetdmphdnsystan dfeMin PaicRRETL erwhth stide legsrt &fé%ﬁmd&%&‘ﬂ@g@pﬁk' vity,

an auth%d‘ila% n. QQ E ter of the ra hi c. desi i Vi icture
t
par anmet er H’Ry 18 SECC I&e Selgroup compyising an action par eter 0? tli1e graphic des1gn act1v1t$

an option parameter of the graphic de51gn activity, a text parameter of the graphic design activity, an

authorisation parameter of the graphic design activity, and a picture parameter of the graphic design

activity.

5. The computer system of claim 4 in which the action parameter of the graphic design activity is

selected from the group comprising:
selecting one or more graphic elements;
deleting a graphic element;
cutting z graphic element;

copying a graphic element;




activity. 5. The conputer systemof claim4 in which the action paraneter
of the graphic design activity is selected fromthe group conpri sing:

sel ecting one or nore graphic elenments; deleting a graphic elenent;
cutting a graphic elenent; copying a graphic elenment; NPA146-SG 25 6. of:
pasting a graphic elenent; rotating a graphic elenent; translating a
graphi ¢ ekenm;, overlaying graphic eenments; enlarging a graphic

el ement; reducing a graphic el enment; grouping a nunber of graphic elenents
into a single gPstigeEghiapgimetel enent; partitioning a single grouped
graphic elenment into a nunber of individual graphic elenents; applying
text to one or MBTBSHFEPKEE™Ebenents; snoot hing a graphic el ement; appl ying
an obj ect fron1ggmﬁaj%ct alettf; appl ying a CPG operator froma CPG
palette: snapping aegESpHi ¢¥Mement to a grid: and applying a stroke

attribute to a g&ﬁgﬂjgmghgagﬁzm_The computer systemof claim4 in which the
option paraneter 1s associated with at |east one di splaying a graphic grid,;

di spl ayi ng one gﬂmgmgé%dgﬁgghﬁﬁtfor mani pul ati ng a graphi c el enent;
auto-arranging a plurality of graphic elenents; printing a form updating
a form printingdaing@phgaeddnahd on of a drawi ng or painting; a pen shape; a
pen size; a pen texture; a pen color;

grouping a number of graphic elements into a single grouped graphic element;

partitioning a single grouped graphic element into a number of individual graphic elements;

applying text to one or more graphic elements;

smoothing a graphic element;

applying an object from an object palette;

applying a CPG operator from a CPG palette;

snapping a graphic element to a grid; and

applying a stroke attribute to a graphic element.

6. The computer system of claim 4 in which the option parameter is associated with at least one
of:

displaying a graphic grid;

displaying one or more handles for manipulating a graphic element;
auto-arranging a plurality of graphic elements;
printing a form;

updating a form;

printing a representation of a drawing or painting;
a pen shape;

a pen size;

a pen texture;

a pen color;

a fill color;

a fill pattern;




afill color; a fill pattern; NPA146-SG 26 a text font; a text font size;
a text font style; and reprinting a form 7. The conputer systemof claim
4 in which the text paraneter is associated with at | east one of a text
conponent of a graphic elenent; a zoom sel ection; and a degree of rotation
selection 8. The conputer systemof claim4 in which the authorisation

par anmet er npagssdgsoci ated with the pringing of one or nore said fornms. 9

The conputer systemof claim4 in which the picture paraneter is associ ated
with at |east oA&xtfEnd-drawn graphic el ement. 10. The conputer system of
claim1 or claim3 further adapted to receive fromthe sensing device a
uni que i dentity?{fHHPFigentifies the sensing device as belonging to a

parti cul ar user, The conputer systemof claim1 or claim3 wherein the
L

1
conput er systenffﬁég to cause the printer to print the coded data

such that the coded, datg. is substantially invisible in the visible
spectrum 12. The conhputer systemof claiml or claim3 further including a

dat abase f,0r KepRichfpuir sybtbih bt BXAD I ShicE GO LS ; [ . each
f orm bei ng retrie&ggFer%; usfng itshfdenfi#@éggéﬁﬁg%gégggﬁ%ﬁﬁ?&ggg%ded

dat a. a text component of a graphic element;
a zoom selection; and
a degree of rotation selection

8. The computer system of claim 4 in which the authorisation parameter is associated with the

printing of one or more said forms.

0. The computer system of claim 4 in which the picture parameter is associated with at least one

hand-drawn graphic element.

10. The computer system of claim 1 or claim 3 further adapted to receive from the sensing device

a unique identity that identifies the sensing device as belonging to a particular user.

11. The computer system of claim 1 or claim 3 wherein the computer system is adapted to cause
the printer to print the coded data such that the coded data is substantially invisible in the visible
spectrum.

12, The computer system of claim 1 or claim 3 further including a database for keeping a
retrievable record of each form generated, each form being retrievable by using its identity as included in

its coded data.




