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35 WD 01/22358 PCT/ AUOO/ 01109 -2- BACKGROUND The net page systemis
‘intended to provide a paper-based user interface to published information
and i nt er ac{ylo\pge8% Vi ces. On occasion, users will want t opdQisiodeies

i nformati on about thenselves to others. A generally 5 accepted approach to
providing information to others, particularly in business, is by way of a
business card. It is considered particularly useful if the business card
includes the electronic mail address of the user. Business cards are

usual 'y rel gici@roungel | for convenient handling. However, their size is

generally restricty |t e LAl R4 J owner
of the business cz%lrh éégett?\ééeos?%c;enrlggﬁg%bmg&g%r%%%%%%g#&gﬁ%%oent

i nventi on pr@dgagivesenyigsshod of enabling a first user to record in a

conput er system si na a_busipess .card. of econ ctronic

mai | addr ebs of  t OB g g8 ﬁs@?,wa%h% S %féf%g&gﬁr&a‘g‘h?ﬁ%ﬁcf?ﬁg%éd °a°’“3"5t a

i ndi cati¥e oFceptprapprepshtp proyiding infoymation tpsqUism partiulgplyjin hpsiness is bypway of 3 dysingsp, gard. It

ref erence pds dhsideed pafticularlp Usful iCESbusinssChard inbledesifd dieotebnic fi@il addiess gf thelueer.St eps  of
receiving, in the conputer system indicating data froma sensing device
regardi ng t he i derBupigegs epfds ageSuspaliy relatively, emad] ferapopvepient hapdjings Howeyer, dher sippeis
sensi ng devigemmllfleddctixetvith Rspbdi @ phviRing Rfofinaad abbut theldGmds 61 baghesd €atd 6 6thersthen

pl aced in an operative position relative to the business card, sensing the
i ndicating data using at | east sone of the coded data; identifying, in the
conput er syﬁ%%?%ﬁ”?‘ﬁé‘ i ndicating data, a request to record the
electrof®c nmil dithelpressa inyentiorpsovideramethod afepabling s firsp gser ta gagord] fnepomupuisr gypiem,
conFut eél dsysdsﬁm Bhsingss bOC ot d REondh GRE a6 blbnbnid hill d@est bff Gé scodme fuser, itk dudde@Ghrdoni ¢
mai addre X . r's
el ectronic %ngﬁlﬁ%%\%’agdedétg%&vﬂﬁég%&ﬁ%tﬂgﬁ&ﬁ stE Ign&‘g?nﬁ Fféag%?s ' %Jr%gefée?%ﬁggtc#&tghe
busi ness careaesgard.ths mReditsldinghe sRt9fude i dentifying, in the conmputer

systemand fromth rel at] t Q_whi t sensi ng. ' ' cat ed,
the request to r.ecrgcflg'g‘{)ﬁnemeeﬁmé’%“t r léﬁtlag’ mndyac\?fng ga(? rgnsass q?é @%@9 %%a%:%n%éﬂ ei_"fJénQyu@er.
The abog\ré e rfhe Wieses ol eMlgcpositiop obthestwsnsing dqvigeislative ¢ the buginesssprd, thecsgrisipg deyjice, et he
conput er Sy Sfledlin shvpaativegsiticlirdgived we Bidiéss afd, deldng he hgicdting dawsipot ket sahd ofe t 0
the businesg, s@fidas;t N sensing device sensing its novenent relative to the
busi ness card using at |east some of the coded data; and 30 identifying,
in the conputer syVighahnsndhelcompfebgitdn 40 FaRhshdidkigieta, areqghdds tecopbthd eletth oy
wthin said 'a&&&?&e&&ﬁd& the request to record the electronic mail
address of the second user. e present invention also provides a nethod of
enagl [ Pgoa first uscifdingGn me;aaﬁ;ﬂteﬂ' 4¥stén aq_rlwdol ggccesamsto?m ?\ﬂt&k@,gh@eé&ﬂﬂcﬂﬂﬂsh
card of a se el ectronic mail address of the second user, the
busi ness car%&%ﬁg{ﬁfnﬁg@fioded data indicative of a request to record the
el ectronic mail adrhe aggst@fredofithe SR6AUEEr' sfe@tfonic tnkiPaddress may be associated with at least one

zone of the business card and the method may include identifying, in the computer system and from the zone

relative to which the sensing device is located, the request to record the electronic mail address of the second
25 user.

" The abovementioned method may also include the steps of

receiving, in the computer system, data regarding movement of the sensing device relative to the
business card, the sensing device sensing its movement relative to the business card using at least some of the
coded data; and

30 identifying, in the computer system and from said movement being at least partially within said at
least one zone, the request to record the electronic mail address of the second user.

The present invention also provides a method of enabling a first user to record in a computer
system, using a business card of a second user, an electronic mail address of the second user, the business card
including coded data indicative of a request to record the electronic mail address of the second user, the



WO 01/ 22358 PCT/ AU00/ 01109 -3- nethod including the steps of receiving, in
the conputer system data from a sensing device operated by the first -user -
regar di ng guest and regardi ng novenent of the se ice
relative t‘%a{;'ﬁzezgﬁusr ness card, the sensing device, ﬁ‘%@‘é@%r ative to
t he busi ness card, sensing the data regardi ng the request and generating
the data 5 regardl ng its own novenent_grelative to the business card using
at | east some of the coded data; interpreting, in the conputer system said
nmovement oPethefipcledingdhestepsgbyj ce as designating the request; and recording,

in the conputer @ I‘ﬁg@'“ “ge,f r .t he

el ectronic mail ééé@%i‘ggﬁs@éco con g%%kngf%m%'ﬁn tﬁcé&}tﬁé‘?}

further prigreesand reradingpovgentof f5(sepipg devies tplatve f?s"@r"“’t“ﬁ“r‘%d?‘deqsﬁg éF‘"é‘brrput er
system uwgnﬁvebummsmWGMamgmdawemgm 18 BCint @éedtingWtiel da@ddr ess

of t 155 Conthl Aefun rbABCPNBIARS il cad UL ULl RUE i, | NI cat i ve of a

request to tecord the electronic nai ress 0 user, the

met hod i ncl udi ngntrpeting! it @R c&fpu&ewrsmgmvmhememgtmcesgwﬁni mem a
sensi ng d% ﬁ’% perated by the first user, indicating data 15 regarding
e

t he request; sensi ng devi ce, when placed in an operative position

relative to the lbddﬁlnﬂ,eﬁﬂxeeaipﬁsr symlan@aﬂoheccesam foathe g usks) iRk clbbiolig nll | €ast
some of thg ?{9? ..l Nterpreting, in the conputer system the
i ndi cating data as esr gnatr ng the request and recording, in the conputer

systefgat a | oCattk PidscOitfeftivn iflithe plotidds B Srethdd 6Flenabl:@ fa first Ber 16 kebdid QI YofpuleRli |
addr ess Ofsgsﬂéﬂobfs?ng%’d?&?&‘aﬁ%fas%&d@& a9£x§c§8£'tm1 A’d?e'l !r&”secfoHJ &Q% ol dgs 2

met hod of tem using a
busi ness c%ﬁhﬂmer°dsé dapa ipglicarive; ot request f%re@&%ﬂrw ér’drasf%fége ssfond pien econd
user, the detiedindslingastésofi Nncl udi ng coded data indicative of a request to
record the electronic nail &dddress of the second user, the nethod

i ncl udi ng t he stmEqsingn thespmamiss syvpm, from asepsige dnyiceppeatedhy dis fisstiseroindicaingdai2 s ensi ng
devi c#5r egegatling (he equestiBasensing desite, tviea placetl & an dpeenive padtion Relhtiveaq e bisings éaktic

request, s@xﬁméﬁ@ﬁ&x&ﬁng@&sﬁ&atfe&%oﬁé&ﬂﬂ%«ﬁ@&é regarding the identity of the
first user and sensing the data regarding the request using at |east sone.

of the coded datimerpretiaf, @ thercarhputtsysténtithé fdicatinpditalis@ésighayifi tiriteghéspirdt he dat a
regarding the identity of the first user and the data regarding the
request, the redere¥iostitthe aumppter system a p dacation prgssitieyto|thefiag pses; &he slectropie maibcond
user; and ad@epsfiieagonduder.t he conputer systemat a | ocation accessible to the
‘first user, the electronic mail 30 address of the second user. is The

met ho@® may i ncl (e pressrt dniventionfurthier poyites & ansthed af evabling o fistyserdeteeprd in@rpemtiter sensi ng
device r eg@mu,aggmmaaﬂmom“&h&seaemaéca@mdﬁnmﬁssmhe&é&mﬁmeMJawd ness

card, the &%@%% L‘;geéj&&"&?ca&%ﬁ{ ;@#«'e&‘% dland &Q@Jnﬂ &die§s of JE&"\ELIB:E&

rel ative t usi ness car na preferre di'ment
abovenent i WHedincdiog Be#ers ofc| ude printing the busi ness card on

receiving, in a computer system, data from a sensing device regarding an identity of the first user
25 and regarding the request, the sensing device containing data regarding the identity of the first user and
sensing the data regarding the request using at least some of the coded data;

interpreting, in the computer system from the data regarding the identity of the first user and the
data regarding the request, the request to record the electronic mail address of the second user; and

recording, in the computer system at a location accessible to the first user, the electronic mail
30  address of the second user.

The method may include receiving, in the computer system, data from the sensing device regarding
movement of the sensing device relative to the business card, the sensing device generating data regarding its
own movement relative to the business card.

In a preferred embodiment, the abovementioned methods include printing the business card on




WD 01122358 PCT/ AUOQ 01109 -4 dermand. This may include printing the

- busi ness card on a surface of a surface-defining neans and, at the sane
time that Gheelpdssgness card is printed, printing coded dagpagaudii® surface.
Preferably, t%e coded data is substantially invisible to the unai ded hunman
eye. Additionally, the abovenentioned nethods may include retaining a
retrievable record of each 5 business card generated, the business card
being retrievable.using jts i ti.ty as _contained in.i code a. _ The
sensi ng dev‘?a rﬁ?“@%ﬂa fﬁmgﬁqﬁg’gsﬁ"l}gf T'gté ﬁsg}r?“n%g%"g“\ﬁﬁégﬁg?wﬁl%a%’g&%sﬁﬁi que

i dentity t otimehthatdherhysiness card\i¢ printed,pinting ccadefl {dpte gn the susface Brefermbly, Wy cpdsd ata is
particul ar gsQhtanpaekitidgto BbinsiBedbit@negt hod incl udes nonitoring, in the
conput er system said identity. In another aspect, the present invention
provi des a syst enaddisionatiy) dtig| abeygmegtidngd methodss mpy include extaining aj efrigyable] Gearbpfrather
Syst em 5US| fiGinds dad SLnyRSE thEBikifkstfard BeiSpROav bl bSiRY its iderlityQl @ihinddrM i& cé8d dataaddr €SS
of the second user, the business card including coded data indicative of
the identity of tTie sigsisg degisssmayaowtaimanidepfification imeans whichnigpare fa apigueddentitptoithet  Of
the busi nesg,&aabice bl RemifiSiGMelonBilgish fflicdar 6T RM irfifhich 18 bBRBd firdudek AGHRbsHENY
indicating data froma sensing device for identifying a request to record
t he el ectroffi °??H’P‘F"¥Plfﬂ‘rsé'8§i°%‘&the second user, the indicating data being

i ndi cative of thelniag‘_ﬁ{a“s%&ft,ﬂ;przs%invénﬁo BESTstemtbbndbied i 0f b kdbtd Bfa t e
sensi ng,.device relative to th

the business card, the sensgjn evi ce, when
pl ac edqpn aﬁ%ﬁﬂfgmmbﬁgmsﬁ??dr%?‘é‘i"?’\?é’“f’d“ flff§°°b"d§’§ir?§§?g%§fedfc°%de"ﬁ°§’i g the
i ndi cati ng bhsings wuliirclydipg cofled dats indiestive of the identity of thrhmeinespyerd andtofiat leash pRg erfemances y st em
bei ng conf i gyt Sdhelbsinkss G4, fle dylian RénRGET oni ¢ nai | address of the second user
at a location accessible to the first user. Preferably, the request to
record the el ect r asrimputeraysiem Sy chceiving insficating datas koA rdnsing davics for identifyiog aitequdst toi t h at
20 | east Oﬂﬁc&@ﬁ@elﬁon{c ken jh&?d:s Bﬁﬁfse&ﬁ] vider, erﬁc&ﬂﬂﬁarlﬁiagﬂdd@aﬁﬁ oﬂt}le faday st €m
-may senRge iis. nove rel ative to the i ness.car [ st _sone
07t ho 180 aohndy 4 s phfiol b 4 sy s RIS B2 568l HE' dleithe b BEYa DI
a first useplacedingpensniye position elatiyp tprtiebusings sqrd; susingdhe indicating datd uylagsaf leasyjope o o
.second user the codedaiate, Glelctiiputar siiffdnl beinglchafimfed @frecbr Ge Eaahittinall adiiess df hesebund bsre S S
card 25 inglyding coded wdeNdi cative of a request to record the
el ectronic mail address of the second user, the systemincluding a
conput er system f prefeaily; Gk ¥ehdg wwietor tellRAomc HAlAGdrd3Cof the becdhB nifiCdssbtintel vag ad he
first %er,lew&gﬁgﬁeﬁ%%mg sensi ng device regarding the request and

0

regarding novenen e sensing device relative to the business card,
the sensing devi Ceue séf3ifgldene/stGhelshited nhay Genkelts 3 Gmbtid SolaBRSS 16 Bilisthess SRR kd NG
the data regardi na.its own 30 novenent relative to the business card, the
sensi ng device Al S0 Senst ng the data regarding the request using at | east

some of the codedTalafrdlent inlitioa QRP plofilic £¥Sikrk For RRLIAGY a TR hde)idrRBrdliR 2 ledbipBieDr €1
sai d mverregttenq,s 'deasni naE‘:JrcP a eE:h usgreglueét 'c%padgfesis&%regggfdiugw;h%gm}ngssg ord
the el ectroffie _r'%’ﬁ'l‘gl BOAT 655 of The sEcona userear a rocation ~accesdible to
the fi @St uipelpdingmeded gateindicptive; of 3 Soptgstria record theslectiopip yitjadgress of $he seeprdrugry, the

enabl i ng a fystewincluegr to record in a conputer 35 system using a business

card of a second user, an electronic nail address of the second user, the
busi ness card a computer system for receiving data from a sensing device operated by the first user, the data from

the sensing device regarding the request and regarding movement of the sensing device relative to the business
card, the sensing device, when moved relative to the business card, generating the data regarding its own

30 movement relative to the business card, the sensing device also sensing the data regarding the request using at
least some of the coded data, the computer system being configured to interpret said movement as designating
the request, and being configured to record the electronic mail address of the second user at a location
accessible to the first user.

The present invention further provides a system for enabling a first user to record in a’ computer
35 system, using a business card of a second user, an electronic mail address of the second user, the business card



WO 01/ 22358 PCT/ AUO0/ 01109 -5 including coded data indicative of a request
to record the electronic nmail address of the second user, the system - -
i ncl udi ng er systemfor receiving indicating data _from a sensing
devi ce ope?g?@@B%% the first user, the indicating data YegaP¥ht ne
request, the sensing device, when placed in an operative position relative
to 5 the business card, sensing the indicating data using at |east sonme of

the coded data, the conputer system being configured to interpret the
i ndi cati ng 'ﬁ‘g'gﬁgé%g?%%?"l"ﬁﬁx Fﬂ‘&s‘r“bﬁffé‘g ¢ elegfrppiq il addresy pff theytsromdiusero e ecor d

the el ect rovenonghding address of the second user at a | ocation accessible to
the first user. The present invention yet further provides a systemfor
enabling a first AFSEPUtE syster fop peppiving indicating,datw from a sensing davice epermter by theifisst bsqies
card of a gkcwticitingslas regantingatieeqbestothé ensiwp tdvice Ghldnphted @f antopepatiGeoiivd rdlbtio t he
busi Ness  Cafdbusink chrll Glulbl thlndeQRE FaralthePar ieg%ﬁ%flﬂ.\éﬁ dod dafd, &%&H@é} sg{n.?n LEgor d

t he el ectronic I |, address._of t(he second user, t?’ue system i1 nCluding a
conput er s\RYRERFY 1 nterret he, indicgting data, ag: gegigpating dhe fequesty anflcReing gonfigured tojrepnsd e,

i dent ity ofeletthpgic fnpi} agliresy ofale second dser at glarathoniacressible tordedisesér, t he sensi ng devi ce
containing the data reqardi_ngithe identity of the first user and sensing
the data regardi rg® PFE fusgtion ¥4t further provides a syRtesador eusbling a dirst yseq do tecorddnp comamulEr t he
conput er s\systeanmsippa bngineitrand of W sogndrugrdl at dectraricamaill addied ofthesedotidniadr,Ghelbasiness a4l €SS

of t he1( ecCqRfhdids BddedPdatadndicRtiva b 8quisk FFredidtheSeldefontc Ml falidkedd of iR Skcond wlliEme €NSI NY
device may sense its movement relative to the business card. The sensing
devi ce of the apoy nti oned systens may include a marking nib.

Addi Ui onal |y, th%_coﬁﬁﬁiygm{ﬂﬂtxaﬁﬁﬁgm&%ww&&%ﬁﬁ&éiihet%_ b iR WA ch
inmparts a unjque, identi 0 sensing deyice and . I.dentifies It as being
associ at ed m[\7\‘/1 %‘f‘l”damg%ﬁr'ﬁ"%%?%?mﬁ vice 2‘6‘”1"%3 ge é?“e?@%?“é&“ SASEAE the fifst useriad
abovenent | GH&Ee e dataciegarding dhe yepmestusing af lepstssome of  the godddviete theogomputer systerh deie of a
sur f acts defconfipiel tiBe@itheBéromc iliadtirddd of hOfecdad bstriat 416katioR Bccddtifld 10 88 Brstar.d ON
demand. In this respect, the printer may print the coded data at the sane
time as printing Thrensingdeviermpy sensg itpimeyrmentrelative io the businesiaedf er abl y, the coded
data is substantiall .ig‘\éigs;;b e, to the unaided human eye. Accordingly, the .
present inventio 7%% © RUEPRRUERTT St PRGTCNAR P mprking 5y Additongligethely . pr e
25 busi nes Senging ddyceaup cavlain awiientification means wiirh\ipatts sounigeerigeatiteto the yeadingrieviddlnd st t he
novel met hagdnikiesdt &5 g @dddcRled Wit pariduRSRRL | Nvention may be used in
conjunction with a single conputer system in a particularly preferred form
it i 2Mesigned foa piofewedtembadinent, e ovepertioned mEtemOIndyde 3 (bodine Sard [pantddninar net .
P]py sically smfafaafbufr;ca&?snm akd pHies R prfing it %Mﬁg@&ﬁeﬂ%_@.iﬂ‘ﬂ% %yeﬁ,fhermy be
of any suitable structure. wever., in. erred . enmpodi_ne e

busi ness cé'r'“% ‘l'“%”.%’l“{s‘%’o?e g%anatsﬁseagf et H%ﬁé)&gt]ﬁ‘ﬁ’ssé@dﬁ% %ﬂ”’fa"%g"f‘?i"b{’ﬂ& li ke
whi ch has ttfed 4B dpsupsiantiplly inyisible fodhs uepided umaneye. whi ch al | ows interaction wth

t he conputer system. The coded. data is.detectable ferably, but not

excl usj vel y, out sAfcaréimflﬁgm\ﬂ'?| FEr 58?1”?3661”"%@?‘{95?% cr £ % e

machi rfe- r e Besinesr gards sepable, pfdntemsting Hith 9 compytersyisime Whilsttheenoyel methpd asdesystefinef thsusi ness
card nmay apsentinveltioitieay td Bédi @njundtivh @t HdingldBinier3fsQit) ifl Sfartickldry pidBidd@®Imit0 a
user, such as:hdGo GRRL beAlchleHewbl BB S EnIhterhdd® bUSi ness card, and which

visible information nmay be registered or correlate in position with the
rel evant hidden emsicily, dittasines Tard RCdispysed GiTA irfBdd nhcBitih WIRIS may HeC?Shy@itRVI Ce t O

convey dat Wnﬁmf, Wem%@(ﬂx&n& 8e l;u.tlfessccm%ss)orsed on sheet material such as paper

30 or the like which has the coded data printed on it and which allows interaction with the computer system. The

coded data is detectable preferably, but not exclusively, outside the visible spectrum, thereby enabling it to be
machine-readable but substantially invisible to the human eye. The business card may also include visible
material which provides information to a user, such as the application or purpose of the business card, and
which visible information may be registered or correlate in position with the relevant hidden coded data.

35 The system also includes a sensing device to convey data from the business card to the computer




WO 01/ 22348 PCTI AU0O0101109 -6 system and in sone instances, to contribute

‘addi t1 onal data. Again, the sensing device may take a variety of forns but

is prefera%&oﬁwct and easily portable. In a particul gidyavebsiigs r ed
arrangenent, the sensing device is configured as a pen which is designed

to be able to physically mark the interactive business card as well as to
sel ectively enable the coded data fromtge business card to be read and
transmtted to the conputer system...T 0 a. ) i .coptrol
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i nteractive business card includes coded data which is indicative of a
paramet er of t he Thumahyecof she dnferagtion httwrern e bysigess canhany thy sqaeing devicejaad Bpdatathtve t o
provi de dat @ach E@iblésikhe dopubrtystéivay Vet In bl aftingenent, thekoled dita daul bEs@es caedis d t O

t he conputer, f. L. i - RI EF
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wi 1 nold be spphetsmberient, B njgEpctive pusiaestcard ipgudgs geded data which i jpdicatiyp o paggmeter of

ref erence t ghebiiess cad) whreeastha sepsitly dviterigaperativa to\phvividédatalréggrdingsits dwi movemeplativait | C
of a the relgdhd HRdE Arddfthd\BRRuteRsy R BYcferNith Blabihad Gbh A0RsiRddtaal S ONl i ne page

description; Figure 2 is a schematic view of a interaction between a

net page pen, a netpage printer, a netpage page server, and a netpage

appl i cat i on BRERRESCRIRTION OF DRAWINGS r at es a col | ecti on of net page servers
and printers intePefomdasd aitr etedidensat he inkentid®GrvilFnayL e @desdribeds bwayolfi aowelimiting vi ew
of a hi 8- | Qyaie Shy, Wikl dferncllo 12 adbrhydlyfifl aldihdddGi@Nd 11s onl ine page

descri ption; igure 5a is a plan view show ng a structure of a netpage
tag; Fi gur e Figareil $ aachgrhasitof\d khe velatidnship batgreed a Sadnpla piiinted Bépape dodis\welingpage &&ctiptioh; t he
tags shown in Figure 5a and a field of view of a netpage sensing device in
the form of Figue@ispaehemssic wew afiadpgrastion Retyasn g nefjagerpen; p BIfpage PENNFTTAPCRIES BISE BF St | ve
struct ur e Ofanda nepigpsPkicationgervez> Fi gure 6b is a plan view showi ng a

rel ati onship between a set of the tags shown in Figure 6a and a field of

vi ew of a nd&igengdlusaiess calipctivp ofinetpags serversrad prinfeppinifrcoppesiedivisagewelsn; Fi gure 6¢ i S
a plan yiew show.ng.an arra nt. of nipe of . the tags shown in.Figure 6a
whor e 120 o g i sty ol ¥ Rt et nte ahy rpisdesbage il alpepape dessnsted ) i oy
show ng theg i TR =Tals Wy o) - Y synbol s of the four codewords
of the tag ﬁ%g{}%@mﬁvﬁ Fi gu?se 6a;ég?aﬁageet&}'ei s a flowhart of a tag iInmage
processi ng Hipre 3t E@adlan giew kigwing § RItionthipatwesnd setDf the PHIshyv@ it Figuee Sd iawhd fizfd oft

nel page pen 2Qdsd depagd Seapladice bl ale dkn SEASpPpell €1 d- Of - view cone; Figure 9 is
a perspective expl oded view of the netpage pen shown in Figure 8, WO

01/ 22358 PCHighlel6Dis Ofldn(3/8w showing an alternative structure of a netpage tag;

25 Figure 6b is a plan view showing a relationship between a set of the tags shown in Figure 6a and a field of

view of a netpage sensing device in the form of a netpage pen;

Figure 6c is a plan view showing an arrangement of nine of the tags shown in Figure 6a where targets are
shared between adjacent tags;

Figure 6d is a plan view showing the interleaving and rotation of the symbols of the four codewords of the tag
30  shown in Figure 6a;

Figure 7 is a flowchart of a tag image processing and decoding algorithm;
Figure 8 is a perspective view of a netpage pen and its associated tag-sensing field-of-view cone;

Figure 9 is a perspective exploded view of the netpage pen shown in Figure 8;



Figure 10 is a schematic bl ock diagramof a pen controller for the netpage
pen shown in Figures 8 and 9; Figure 11 is a perspective viewof a -
wal | - mountgd (elRade printer; Figure 12 is a section th?@’t’%ﬂmﬁcﬁ ol €ngt h of

t he netpage printer of Figure 11; Figure 12a is an enlarged portion of
Figure 12 showing a section of the duplexed print engines and gl ue wheel 5
assenbly, Figure 13 is a detailed viewpf the ink cartridge, ink, air and

gl ue paths,. and .pri.nt engines of.the ne rinter of Figures 11 and 12;
2 gur o 14° FieRb Yt iR omBh et B e il lsndss, o

net page prig {1,-§J(}chd'vpvig;gugvg§m&gmﬁgga e prinier; 1O Figure 15 is a schematic

bl ock di agrg‘trlfof upl exed print engine gont rollers and Men et TM pri nt heads
associ at ed Figiré 12 it dvectii thrbiigh the Iehpiti of thé de@lige pdintenst Figtre Fi;gur e 14; Figure 16 is a
schemati c bl ock diagram of the print engine controller shown in Figures 14
and 15; Fi §igyre!24 i ap eplaggedyortiopef Figusp 42 shpwing agectiop of thdpplexe print eoginer/and glug viiee] g

el enents, asssedlpd i N, for exanple, the netpage printer of Figures 10 to 12;
15 Figure 18 is a perspective view of a small part of an array of MenjetTM
printing eFieweldisa dfiled view dftthe igk earteidge, jinkgainand glue pathey and print epgivep,of the detpager at i ng
t he oper at phigr &'¥Ghés 19bndufte Menijet TM printing el ement shown in Figure 13;
Figure 20 1s a perspective view of a short segnent of a pagew dth Menjetm
pri nt head; Fig#¢ Wi ascirhatic block dingiam nfa inptenepntrolienfor the ngtpage prixiten showiin Eigures il an20
Figure 22 s a schematic view of a printer class diagram Figure 23 is a
schematic view of a pen class diagram Figure 24 is a schematic view of an
appl i d& i oFigwt &% & adickegrtizrhlockidggrane oD Siplexd pris cheinraroitllers syl Memjet™ guchentent and
page descr hscialdwifhli@ pinted! adedHe! Yhown R it §4;,26 1S a schematic view of a
docunent and page ownership class diagram 25 Figure 27 is a schematic

Vi ew of a Figureri6isa|scheshaticiblork disgpr@tefshe printiéngiod roxgiloties showht ia Bigaer|14 dnddfire 28 is a
schematic view of a static el ement specialization class diagram Figure 29
i s a schenBgwreIN erfrsprctivg visy 96+ sinelsMeayeg pripting clement, agipssd)incfor exquplg, thecnetpge | s g
schemati c prinevofBigue 10per | i Nk el ement speci ali zation class diagram  Figure
31 is a schematic view of a h erlinked class dia yP group fin; 30 Figure
32 i s 18 scHenuSiise posnestiverfiewpf ¢ smal pactiofan array iofMemigtT* pringing dlemensid 01/ 22358

PCT/ AUOCO' 01109. -8 Figure 33 is a_.schematic view of a._digital .ink cl ass

di agram FIgts ¥ %ﬁ%ﬁ%ﬁ?&ﬁ%{/ﬁ%*“&%ﬂ# opgragme cpale of hg Téﬁ?é‘&‘fgefh“?‘ét i on

cl ass di agshawn in Figure 13;

Figure 20 is a perspective view of a short segment of a pagewidth Memjet™ printhead;
Figure 21 is a schematic view of a user class diagram;

20  Figure 22 is a schematic view of a printer class diagram;
Figure 23 is a schematic view of a pen class diagram;
Figure 24 is a schematic view of an application class diagram;
Figure 25 is a schematic view of a document and page description class diagram;
Figure 26 is a schematic view of a document aud page ownership class diagram;

25  Figure 27 is a schematic view of a terminal element specialization class diagram;
Figure 28 is a schematic view of a static element specialization class diagram;
Figure 29 is a schematic view of a hyperlink element class diagram;
Figure 30 is a schematic view of a hyperlink element specialization class diagram;
Figure 31 is a schematic view of a hyperlinked group class diagram;

30  Figure 32 is a schematic view of a form class diagram;




Figure 35 is a schematic view of a checkbox field class diagram Figure 36
"is a’'schematic view of a text field class diagram 5 Figure 37 is a

schemati ¢ WeEWn2dssa signature field class diagram Fi gupergBodiitd
[ I

flomchart of an input processing algorithm Figure 38a is a detailed
flomchart of one step of the flowhart of Figure 38, Figure 39 is a
schematic view of a page server command gl enent class diagram Figure 40
is a schemat.ic yiew.of .a.subscription delivery protocol; 10 Figure 41 is a
schemat i cn\'il}‘%'v'ﬁ?’\é s3 soheratey |°? 3‘?%5“&'&@?’ Crass diagram Figure 42 is a
schemati ¢ VEgW qfs a3chbaREVilv iTK AAFLdn AL IeRizOPURERIgram; Fi Qure 43 is a
schematic view of a form subm ssion protocol; Figure 44 is a schematic view
of a set of Figige3s isiandhendtiadev dfh chackbexcfiedelas dingdras; Figure 45 is a schematic
view of a set of user interface page | ayout elenment icons; 15 Figure 46 is
a schemat i cFiﬂF@\ﬁ/iséﬁch&WﬁeﬁmfP'@CWMi agram Figure 47 is a schematic

vi ew of can g-majl. class diaqgra Eigure.48 is a schematic view of a

mai | box>cl a‘g%“q%*ésﬁrs%lfﬁﬁ“&% Fggﬂ'gniﬁggéas%%%ti c view of a contact |ist

cl ass di agr Bpie 38 a@bhdRari? ad iSpufprot ey WiodithmVi €W of a user interface flow for
e-mail; 20 Figure 51 is a schematic view of a user interface flow for an

e-mai | r eci Fipueadia iex dearfiddiflowchart dfiogpistepofBi2 flowchat ofFipee™®{ | ¢ Vi ew of an out goi ng
e-mail first page; Figure 53 is a schematic view of an outgoing e-nail
second or s i@ ftherpptie dew of rpage fegrensammand olemeptidlattdipg¥™y | ew of an add

reci pients page..Figure 55 i.s schematic view of an incomng e-mail first
page; 25 Fi ‘8‘6‘?““’?@ 'S gc‘é’%(gﬁ% ?crclpq’e?%%’egfpmgoﬁg'l ncom ng e-mail second or

subsequent RAGA is aEineNiEvieWof b BypalikGiyEaRiab@iphBW Of a user interface flow
for editing a contact; Figure 58 is a schematic view of an edit contacts

page; Fi gurEguuoi2jsa schersatiérdevedtp byperdidoactivitiomproteet, | nt erface flow for a gl obal
user directory; . Biegure, 60 is.a schematic view of a user information page;
‘WD 01/ 22358582 KA6BTRH Yy of 2 Srprufmipsion gtosok 5 schematic view of a user

[ nterface [Haw & dl dloShOFH o Habl melikMih lofifeh S SCheMali c Vi ew of a
(0]

busi ness card; Figure I's a schematic view an ‘e-mai | authorization

-t oken cl as SFighired lisa RdhermtiEhiéwor @ fet bfascPin®rfbSage 1dybut Mbr ihs; @ user interface flow
for requesting a business card; and 5 Figure 65 is a schematic view of a
busi ned® caFighra4s ipaedemaiedew of BEEMilluEN:IBEBERINPTI ON OF PREFERRED AND OTHER
EMBODI MVENTS Not}e: sﬁl}{e j.etTMis a trade mark of Silverbrook Research Pty
Ltd, Austral B4 it HPSt Bt el sRis 6B Nt , the invention is configured to

work with t ﬂgurmtisg%grmla@;iw& Kﬁlﬂlbox class diagram;

Figure 49 is a schematic view of a contact list class diagram;
Figure 50 is a schematic view of a user interface flow for e-mail;

20 Figure 51 is a schematic view of a user interface flow for an e-mail recipient exception;
Figure 52 is a schematic view of an outgoing e-mail first page;
Figure 53 is a schematic view of an outgoing e-mail second or subsequent page;
Figure 54 is a schematic view of an add recipients page;
Figure 55 is a schematic view of an incoming e-mail first page;

25  Figure 56 is a schematic view of an incoming e-mail second or subsequent page;
Figure 57 is a schematic view of a user interface flow for editing a contact;
Figure 58 is a schematic view of an edit contacts page;
Figure 59 is a schematic view of a user interface flow for a global user directory;

Figure 60 is a schematic view of a user information page;



conputer system a detailed overview of which follows. It will be

appreci ated that not every inplementation 10 will necessarily enbody all

or even nd$¥o Mfxzise specific details and extensions di scpsggshlfheW i N
relation to die basic system However, the systemis described in its nost
conplete formto reduce the need for external ref erence when attenpting to
under stand the cont ext I n which the prefgerred enbodi ments and aspects of

t he presen% ent aoRer 2l A&Qﬂhﬁ% . the preferred formof the
net page sys s P conputer 1ntertace |n e 15 form of a mapped

surface, t%ﬂélsamyﬁlmkaﬁﬁﬁé@% whi ch contains references to a map of
the surface nmaintained in a conputer system The nap references can be
gueri ed by Eiguredd j5ia sohematid viewdEmainai autterization token[Obpdizghamg upon t he specific

i npl ementation, the nap references may be encoded VISIb|y or invisibly, and
defi ned i n T if o sehcmatiqyiew ofa yses intarface E}%"FS‘?‘W“E“P@ bysiness e &9y f ace yi el ds” an
unanbi OklOUS, nae%rsegcgngccv%w% ﬁbk&sme‘é‘éct eren % ?map and anong di fferent naps.
The corrputer sys em can contal n 1 ntor Foh about features on the 20 mapped
surface, and such information can be retrieved based on nap references
suppl i ed byDEYAMEDDESGRIPTIONGF PRERERRED ANDIOTREREMBODIMENTSace. The infornation

thus retri evedMmemanicdRddnde of Siverbrofk Rasirti L Misekliaar € initiated by the

conput er system on behalf of the operator in response to the operator's

i nteracti on with Ilthe pferédormbodirfienty the rinvention i confignred e fverk with] the oetpege tehorkadt page
systemrel iT&wsyEﬁhe p&ﬂm%m oO¥hich 2Melvsh e AR Be Lﬂaka&mﬁakmmym?xm.&%ma

net pag se are es of tex e ed on.ordi nary
paper . f@ut V\Enecﬁsml F.(Eoo% %orevcn erde{c stEca%%ﬂs%nPeWo%M&ed eowmreﬂuencoded
on each pagte baus vt HW‘VW“EHYSFE‘ isdgtsehed fiits pst mh&? ffogm g reduge shenped for gytesmal e
human eye. rdifxence tiken atkfipidy ®rundefall thd@hteddin vibiik the prelfertkd émbodimetodnd Bxpec8 @Ntied by
an opti cal le = To TR ToR and transmtted to the net page system In t he
preferred form active buttons and hyperlinks on each page can be clicked

Wi th the pen to 136kief @Gimes, thel pidfeediain 6fthefnEtpuge iyktam afillofpOd tomPuter linterfide @thd
pref er piicesy, 1063 g&m&wwﬂ@ hJsﬂalme%mﬂ%mmmmm&%w hand

on a net page IS au mat | cal recogni zed and converted to comput er text I n

t he net page™@ntired @ °°’§P"I'°6\§¥s'ﬁ'§r hg it refgrngsy camibe Iq%"ﬂeq By, 2| pprepriste Fengng st nent s,
Si gnat ur es Depadinghepon therspecifisctpiengratation,che raag trafenates cay beyencoded; visiblycr ingibiblp\andng

e- conmer ce Jeﬁﬁ&‘ﬁ@&h'a%ﬁﬂdtm&ﬁ qﬁeﬁpdﬁrtﬁ‘elxﬂapﬁHMe ﬁﬂmmgt.&uyw.e&@ﬂem Figure
1, a printed ractive can t]r-lzefllled_

n represen f
36 |’ byt M08 Pagat By QTSP T o o o o i o
" el ect 4@ni cedppey surfacy; apd uedvinformation Fao berettieredlaged on iep referencepEypplipd Dyageging device
PCT/ AUO0/ 0 hd&duith m&ﬁapaaduﬁa&e'maeifmgien ﬁn)&&éuﬁ:ﬂad cdnl tike @ mbﬁcﬁwh e mfdaeiest "

form cont ai gl ggg H_Qg% be iR t page
consi sts of grgprﬂu dat a n%g%??'ﬁ'tiee usi ng Vi s?qb I'n g&%ﬁ}h%::ﬂ%
printed as fWeo| | ection of tags 4 using invisible i nk The correspondl ng
page description ggﬁ“ RESe

I ndi vi dual el emenl?s p?)%e%tef H’f;’%%:?‘;ﬁmqg {L%e&?od&mnoq escri bes t?e]ne 5thype and
spat i af® extmEmieey Tesrcare pecspf e Frep é'rdamqewm@ﬁ aperdipary paper, byt sich pork (ke o
button in tieadiveaweh paggs, Inforatdnliancdition Reh pag esing ykiwdich is ubgtoisllp drivisible to tat er pr et
i nput via ttﬂﬁdeﬂﬁhﬂ@% Thelih€ howeltilahd thirth) 8¢ bolbd dftd) Ean BXREMR 15 an HASIPInERRPen/ Wi CH

corresponds éo t he atial extent of the correspondl ng graphic 8. As
i |l ustrated™ ??“'1’—‘?"531? ¢ BEPagATE et page pen 101, a preferred formof which is

shown in Figures I@th@‘ﬁgfmed form, active buttons and hyperlinks on each page can be clicked with the pen to
30 request information from the network or to signal preferences to a network server. In one embodiment, text
written by hand on a netpage is automatically recognized and converted to computer text in the netpage
system, allowing forms to be filled in. In other embodiments, signatures recorded on a netpage are
autornatically 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
35  in by the user both physically, on the printed page, and “electronically”, via communication between the pen




9 and described in nore detail below, works in conjunction with a netpage

" printer 601, an Internet-connected 10 printing appliance for home, office
or nobi l ewéq,m}kge pen is wireless and comuni cat es secw(ﬁbw“mﬁbgthe

net page printer via a short-range radio Iink 9. The netpage printer 601, a
preferred formof which is shown in Figures 11 to 13 and described in nore
detail below, is able to deliver, periodi-cally or on denand, personalized

newspaper shﬁg@%&% ﬁﬁ?‘%’ £ oS o s ORI ForA %mpmlah&é; EQR%ng 21 |

printed at as 1 nteractiyve ne pages., gPer sonal 15
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wal | - nount eélleaticy efeagsy using ingikible{nfe. T he whepadivg pegerdescrptings, steredson tig nftpags tetvodi s UNEd,
such as i Ng M&%enoﬁ% lglplﬁéﬂtso etpfﬁe ti:[ ﬁﬁ&ﬁ@ﬁkes&rﬁmtfﬂyp@ Endrlﬁaﬁ{] zone) of

househq] d' s pol nt eparture for the d 0 cones in tabl et'q
deskt op? p&cRiragtivy fhp- 4t P P ghike Z‘f@i‘“ﬂrafbé‘ W $he| TPREY S ¢ mEey o
of consunptinitayet gupurtyiartte teipege SEis auboit-butoe 6,0r qyampds; hasjatzhnet Thehichtcprresiopds e e and

i nteract i Viglaya Qfenfofmb QhrEspéH %%@mdl um 20 As shown in Figure 2, the

net page pen 101 interacts wi the coded data on a printed netpage 1 and
conmmuni cat es, Vi as iluskdred ih Figuae12) e negyelgeped 101 ik piéferrddifiemiof whivh #schowo in Figoree8 anét page
printer. T*a%nd%éeﬁﬁe% nﬁ,%eé@m MR meoss&eﬁda% QEEtJaQ: phifte sbﬁL@M@a&m&e@ge

page sgyver 10 for ation e Gircunstances page
B e ver Tt o dusias glaps s i Aoy otisems, BRRAL mider o wompETa =saY rih e
runni ng on napaaatrpag@aa\mpmnsmth@hnﬂserver 13 The application server may in
turn send a response whi ¢ch i [ on tin 25 The
net page system i &mgeemﬁ‘i‘eg bpﬁfgﬂﬂ?g%ﬁ{?é#ﬁwgm@qw ?'h'gli:iﬂ“égeé‘?’ibédd“
enbodi nent nipye dswil thejow, lis alde tondelivon jperivdicallp ar of ddmagd, gérsonglieed hewspapers, magazines,
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t r adi t i onalhowendla Pl af daRrursiiihe dag Italscodines @ tabllefop] deskrop, ipareable hud Afigatupvereisns D | Nt ed
.in full color on both sides, bound 30 together for easy navigation and
conf ort abl e hand/Newgges nristed rgb thein gpeintef| qonsupptien, pruhing ghet dqze-ofpse \of mperatish thebi ity
of br oadbanghelined &iditkacivitE ffadintefodtivd iediifdl Vi C€ 1S avail able to 95% of

househol ds in the United States, and cabl e nodem service offering broadband
Internd® access Asshoph inigery 2,ahaptbaairicn 101 intepagis fvighf the caded data opila printedmetpegrel 984 | nt er

can al so OQ&bﬁhﬁawm%@M&E rmnm@ttﬂemmmhmane\yagefprduangﬁ@rmkmvsamym&i mes
o T BR Eonl B e S e o106 RROSWEN SRR, BEnERR0) B! 'O
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exi sting LR T N R e e Irnters

operate norEE st g/warfaonm PW%P@PR!‘F’@“U@“‘P‘% §°ﬁ“&ﬁd\¥'ﬁ’f‘&5‘r énﬂa@rﬁpelmon
consuner' s sgredr it Tiefapplicadioht serkdn majt il @in s DRgbisewtich is prilve] daatie pAgmatig padt@m | S
hosted _on a private WO 01/22358 PCT/ AUOO' 01109 -11 intranet. In still

ot her @bodi ment SThe vetpage/swstepdfeade geasidershly morp epayegignt dnfhoprefericed Frabodimepp byt being o
conput er - enaddl it Gonjuil@ivh Gi@th highilaedamicraelqetidmath@rical N&E@Wﬁhhkdddﬂijdt QMcmjewers 14

on the net f r
RREs ARk deedtof AU BB R AR bl healy Bkl o more

publlcatlo nel rinters ns . a
Ut ot | ol Rl W BT O (PrHErs) R * Somee PO b e pBPY elifgaftrrﬁgcsa :
mul ti cast i rigditionl@ewsmigagineotehos b set ofefteriza glbssy pages pritkidd] ix fetl iceloron botlesides, bovad ed and

format 8@d asgeé ek sy thfigatidddhd/dotidAdbietSREng Pr Of i | €S. A net page printer can be
configured to support any nunber of pens, and a pen can work with any
The uetpage printer exploits the growing availability of broadband Internet access. Cable service is

available to 95% of households in the United States, and cable modem service offering broadband Internet
access is already available to 20% of these. The netpage printer can also operate with slower connections, but

with longer delivery times and lower image quality. Indeed, the netpage system can be enabled using existing
35 consumer inkjet and laser printers, although the system will operate more slowly and will therefore be less
acceptable from a consumer’s point of view. In other embodiments, the netpage system is hosted on a private



nunber of netpage printers. In the preferred inplenentation, each netpage
pen has a unique identifier. A household may have a collection of col ored

net page PeRggoPasssdssi gned to each nenber of the fam ly. pdfAGoobPried! | OWs
each user to maintain a distinct profile with respect to a netpage

publication server or application server. A netpage pen can also be
registered wwth a netpage registration-server 11 and linked to one or nore
paynent card acqounts. This all -ggmm@dg@y Rt R Cons Sl

aut hori zed ﬂ%ff’%gn%%é’%ﬁ'e?%%gea&&g@p% net page re%?st(r%'ép%?ron snei’r ver conpares
t he si gnat udediceesighag prif®hy t he net page pen with a previously 15 registered

signature, allow It to authenticate the user's i ' . - CONMMEr ce
server. O her bi i %’éhcatt?ﬁﬁméﬁssl?) °5réh‘l?_es%a5e P%%\fke% fogﬁ%gtrtf%lfe%%?%t%tgi on of
t he net pagepublisatiosrfe inelphessprinters Reriodichl publisations fre figlivesyd pupoppticafly; tp, subicribing felpage \qy
by the get pagers viObokdichkhd 3 dR@iicaéhig. Intihdt peutigdls. Persmilpalgmblzitiond & filasd aél | ver
peri odical s Sut?t] as - em?ig.r ni ng negwspaper wthout user intervention, it
can be conf °%r°ea°°nre r old'ﬁe iver unsolicited junk mail. Inits preferred

forhm it gnly del.i.H&ﬂaﬁ:pﬁﬁt@rcﬂﬂfeicﬂﬂb&ah&uﬁpbﬂmyimbhﬂdnﬂpeﬂ&hﬁfﬂcjzmmyf .
aut hori zed sources. |n thi espect.,. P, ' | ShiddDdbdiiBerda f aX
machi ne or 'é“—“HgéP?neg’éﬁech '\?_ﬂ'ln C gﬁ‘%"v‘?@‘?ﬁ‘r‘g‘%%oég‘ﬁ“§8‘fgﬁﬁfq‘%a+ ?‘édF{ who knows t he
t el ephone rhenscheld reay hevag cpllectionef celered netpage pens Qpg-assigpedip fachpmberiof thy fymply. dhig

obj ect 100dedliows eattBer 3y fihitthih b distiherprofilewt respaciig aanethige publicatioisetek onapplicativguage
(UM) class, 25 diagram A class diagramconsists of a set of object

cl asses connected by relationships, and two kinds of relationships are of
interest here: asgajagd ped odh aRHBL regiseed alith 2 adtpagxegistrition seo@0Uisad linked to epreesent s
SOme KiNd O, it LY180l. ARl MGRT QML pimets e REINRHrd Sl o
.classes. A generalization relates actual classes, %g can_ _be understood in

the fol | owi 758 Thegetpape registrtion scxver compaps fhe fignafipe caphuryd by the Rptpage peg with g previously - ¢
t hat cH&ss, regisntedcigmmee, Mowipg it th apthanticate the usat's idantity fo ap p-cotmene serverePthepblometics np| y 3 -

subset of Ay Tifhe Wi (SIRES ideity. Hivér@slde dhe SHRROJeh inBOMEenRintknning GerifiTiehk | | Ng -
I .e. classes 'ﬁf clbg‘zgec% Eactt\a.é:n!sg‘?g Is drawn. as a rectangle |abelled with
t he nanme of SPHE™Y netppge FESRIAI* RS a list of the attributes of the class,

separ at ef' fromt hﬁmﬁ&ﬁ‘id ag@p,ﬁe{]mqaaalpgmﬁj sud 6 (48 i nébpaped GitdMAKAL | ONS -
of the class, separate romthe attribute |ist. by. [4 ne. In
the class di“‘éﬁ?“&??s“mis’% Qﬁ"{n ,"“H{g’\'f\'gv r°*,i|°1%d erﬂ'%‘g%m%%&%@yﬁéﬁiggﬁ ed.
35 An &0socpesiodicals frprs sublscribagor atheryrisq autherizedspyaten dp thibsspect Sie aeipege PHPETiSIHlNe p i

| abel | ed at pRhhd@e-0@i Aecddnt WhidhliEvisitid o tahyDikuikCrhdilyr vehb kiiokve the & ptohearuinben or ehiaik
default multjplicity is one. An asterisk (*) indicates a multiplicity of
111, W 01 ¥513 PCT/ ALO0101109 -12 " many", i.e. zero or nore. Each
association is optionally labelled with its nanme, and is also optionally

| abel | ed ay eit hRérpaskSysienlAréimecord e of the correspondi ng cl ass. An open
di anond i ndi cat eSgRR o@OhAPak the Hystas &@eskrited fihg a(Unifisd Madeling Ghnghage QML) iclgssdr awn
at L he 28001 SA0L0N B! a8 SH0M &HobR chdedd Somndited) B RlalodllahdHho kinds of

rel at-i 6nishi p |$-as) I'S dr awn as a solid line joining two cl asses, Wth an
arrow (in Slatqashivs g f f5rerest here; gispriations and peassplizstiond a8 aferBP TR T 4Y BR €N

relationship between objects, i.c. between instances of classes. A gencralization relates actual classes, and can
be understood in the following way: if a class is thought of as the set of all cbjects of that class, and class A is -
a generalization of class B, then B is simply a subset of A. The UML does not directly support second-order

30  modelling - i.c. classes of classes.

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.

35 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

Lt



When a class diagramis broken up into nultiple diagrans, any class which
“is duplicated is showmm wth a dashed outline in all but the main diagram
whi ch defi gg, %ﬁs It is shown with attributes only wher gdyjatedoigef i ned.
1.1 NETPA 1 %t pages are the foundation on which a netpage network is
built. They provide a paper-based user interface to published information
and interactive services. A netpage comg.sts of a printed page (or other
surface region).invisibl aqged with r r : . ' ,ption
ot ho. pagamephit B e e iah bptolfl 8ol Sy e N 301 olpalicley '
net page pad@teitses eadeith the Ylgof g qeregpanding class. A Ppetingprdindicatesip aggregdtipn wssopiatipput  and
content of (tidyRrREYand isidRGh atehe Bfgrebdof tnd ofhcdsdatiabn imiad | nages. 15 It al so
describes the input elenents on the page, including buttons, hyperlinks,
and i nput fi el ds.A gtnernlizafiongelationship (fiss”)iseirdwi ppssoliddigeioiping two glasspstwithamamgwinon it s
surface t 0 tRGoniof bR BRAAUPIt e BRRIIMABRenaNd processed by the netpage system
Mul tipl e netpages can share the sane page description. However, to allow

i nput t hrough ot éen eams didgoaris irakan upputgmsitiflalidgems] pnytclasspbick is duplicated islshowe t page
IS assi gnedyi a dithed ditine 3R bixt R Mainfalagihm wHikH dfineAi @ id shhvAaith akBusilehily bisdribi
precision to_ djstinguish between a very | arge nunber of netpages. Each

ref erence tSﬁ"er‘ne page description is encoded in a printed tag. The tag
identifies the unique page on which it appears, and thereby indirectly

i dentifies 4{the pagepadgscription. The tag also identifies its own position
on thejgpage. ChanRephgeddrethd oibddibn dnfWhich Ahtiagt nEwIER ik 784 ploRidd Dyfafer-BBidRkdr

bel ow. Tags 2LE r#%‘ggnfl n . nf&ar ed- absorspt i ve ink on any substrate which

i s i nfrar ed™FET LRepELee Iforpatipn apd inter3etive SeI°%ar y paper. Near i nfrared
wa?/_eljengt Ps. are 'Mlp&h%ﬁsdo?;.ﬁrﬂ%db&é@@ﬂot@yﬁm?Uk?ﬁ?fﬂviﬁﬁﬁaigfdviﬁ!ié‘fégwb%aﬁd‘ o
solid-state i e.sensor an appropriate filter. ag i s _sensed by an
area i mage S SRR oo s B TSy PR Py oL SR o 1R (o

" the net pagide pagedeecription desaribes the disible layoutand ¢eaters ofshei pagedincluding textypraphi¢sgnd jinpged. es s

? nd cofgrun ilc?goajsscﬂwl e inﬁerxlaﬁw gﬂ fhe Pdgt, lri.tcﬁaing Blaktéhs, yyelliaks] anﬁ @ SelAdi !ﬁtpig% nk bl
ags are syftficien S n ense ran t hat n reliably
. i mage at 3(5’11 “ggnsa%n%sn%d?vg'g'aen\e) T on %%E?ﬁhgcg[é’ bg 'lgg\%neg%@tc e egage?m%?eqibgﬁe

i nport ant tUREC BHELpen recogni ze the page I D and position on every
interaction with e, page, since the interactign is stateless. .Tags.are
error-correctabl ﬁ"@’ﬁ%é%%ﬁ“t“é‘sp”rfa e@%ﬁd%ﬁ?&%?"a Tvilevetrﬁ?%l‘rq%n lg?’(’)‘"’%"u"r ace
damage. Thedepticplpagsa tokecfistingaishpd, rcaghericinasn fsrpgsigned mnigue rase ifentifiers Thinpage Mobkas each
pri nt e20 netspffigen préatlsloniviaisghgiish bétPeen Sy lirge nimtidr dndgagedCt set of user-supplied
values for input fields in the page description for each printed netpage.
35 The rel at i onstgh tferengetortherphge desgriptiondie sasededinjagprinted thep Thyectepcidantifies the unique and

t he print echageedh REGAL dpfears, AfaARere¥indirkédy 2f2niBestdle bagt hckBiplidd 1o Qg alsolidentifits #sioGhir € 4.

The print e%oﬁ&ﬁ@?ﬂ&a B Ora%g?,ﬁ&%%ftﬂﬁfmgﬁ%ﬁ&g&@gn{ggtdggﬂ&mg_ocunent 45. The page

i nstance is assocla net page printer which printed it and,
i f known, the netR@ge pited in\idhared-SediRivé RE o dny substrdte NEEPH Gfrarl ffeftectivt, sdehlas TAY
Data GCogit enfy; 'pL}ﬁ#NgLﬁfrﬁHnﬁ% Do S R51 o' Burheld SfUphfake 2R ed 5 Q sl WNI Ch
it appears,, and the location of that tag

image sensor with an appropriate filter.

A tag is sensed by an area image sensor in the netpage pen, and the tag data is transmitted to the
‘netpage system via the nearest netpage printer. The pen is wireless and communicates with the netpage printer
via a short-range radio link. Tags are sufficiently small and densely arranged that the pen can reliably image at
30 Ieast 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 ficlds in the page description for each printed netpage.

35 The relationship between the page description, the page instance, and the printed netpage is shown



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, sighal a’

tag sensing, @yzlz%g to provide feedback indicative of a famGiddai@ssoci ated
with the inme e area of the tag, without the sensing device having to

refer to a descrl ption of the region. A netpage pen may, for exanple,
i1lumnate an "active area" LED Wnen | g he zone of a hyperl | nk 10 As w ||
be nore clear] ai ne bel ow, referr d

cont ai ns an'“e:!féf RIS, FRIRE Y BS ‘r“?afg ?ed b} E! qu] n’ﬁ nlwt"gg'f

det ecti on, mdamtbhoﬂath@emzspﬁnﬁf‘mﬁw#eﬂfﬁgd FH@%F‘PE&BFS“GF“E{W““YRE?% i nduced

by the surface or by the sensing process. The tags preferably tile the

entire page,,and are d - ciently small and densely arranged that the pen
can reli abIV| nag%'wﬁqéést one tag even on a single click on the page. It

S irrporta hat__t lnter.ecognl ze the page ID and position on every

interaC|on th.'EaHe |nte tlon' t el es

pref er réd enmbodi r'FBﬁP“PF‘f%é“?‘e‘Q‘T Jig ! ‘{’5&6\%# ’" g a'%:délltmﬁmn egfs%t%a

entire pagewith'amdrdgheAwwmwmﬁlaﬁﬂ%‘w%gﬂwlﬂré?@?% @n@yﬁ%yrmus
with the paﬂgm&Dmeformﬁpﬂ@ﬂﬁl%smﬁghvﬁum feciEkeiidicative by fitickbA Bssociated

SIDOM! BNt St i s §rhe U, C:Douahetsas.rgeetsmv&g%eaﬁo@ bR @ ALk 0l on

of a page OI’ (Sl{ ace. X cdn COl ncCli e zone of
an inter actqeweeqnmmrexmle Waea?geeeﬁe%@ew%%?aﬁ’wef%tly 20

I dent i the intefactive eI | (bits)
i on IDf' 00 ID 16 ‘{5\7@“5 I@Qov?ma ai ns“%% gf EJn o?‘negstg?'
typical |y afedognized Eﬂ"ﬂ%%@\ﬂh@hﬁ‘dﬁ' ".“‘“AQ@JYH gss'amﬂﬁmm'ﬁfgﬂa%%& ty of
64 per Squaka ihdu€dd by the dubfadd il by tla Gendidg phadgap Uhd tags freferdl)y tlaths éntive pagk, audar¢ wffil 024
square | NCNGGay yugiPan pg&grm&eqw% i REHTRAREHIOGOR! b N b ot ik U e
I ncreasi ng t e tag reci Sion si éo‘ga?&j abut'gnkm%rwgh fns and maps.
The 100 bi tPa$°eEjfsd‘fP°f‘I9' ‘I‘bﬁﬁg""ﬁ%ﬁ"g‘?@ °F T8 P ron 8T 1°0n)
di f f er 86t rtegihtemsiontipstatadess. uni quel y i dentified. 1.22 Tag Data Encodi ng The
120 bits of tag data are redundantl ed us Reed onon
code. This vyi el dsi* 2 sufeagemdEsthdts 'B;%/"f‘ "@6‘% ?ﬁsdg’ﬁ?de% oaae Moo mfpni
4-Dbit synbokgondReivoded nahe(tdg3s ﬂw&}formnawvowsheme {yofthe pagarprovhich dhe tag pppearso he
ggg/r ect ed gﬁ'&nh&gﬂﬁo\éﬂfe&kllll hk re onté&h&inp%rhﬁkﬁ%fﬁbxﬁw&mﬁog hofebigearoma:sefaeu‘. ulo to
o per codewor ol is
represent ed™ Framgples 1 548 cgipgidy “'b%ﬁ%?@en‘lfm e |lé0 © St ] w'fl‘:ha'ﬁdgtgﬁgm%%noqﬂgcﬁg? t he
si x  c@éfewoidaitify the iteragtiveslémentyed spat i al I y within the tag. This ensures that
a burst error (an error?ga%fectl ng multiple spatially adjacent bits)

damages a mini rrunT‘m?d'be f synbol s overall and a m ni mum nunber of synbols
CORE I sing the likelihood that the burst error

16

b
[120

Each tag contains 120 bits of information, typically allocated as shown in Table 1. Assuming a

maximum tag density of 64 per square inch, a 16-bit tag ID supports a region size of up to 1024 square inches.

25 Larger regions can be mapped continuously without increasing the tag ID precision simply by using abutting

regions and maps. The 100-bit region ID allows 2'* (~10* or a million trillion trillion) different regions to be
uniquely identified.

1.2.2 Tag Data Encoding
The 120 bits of tag data are redundantly encoded using a (15, 5) Reed-Solomon code. This yields

30 360 encoded bits consisting of 6 codewords of 15 4-bit symbols each. The (15, 5) code allows up to § symbol
errors to be corrected per codeword, i.e. it is tolerant of a symbol error rate of up to 33% per codeword.



5 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
redundancywomiizbssshe sane or different synbol and codewop@ragacZisos anot her
bl ock code; or a different kind of code, such as a convol utional code (see,
for exanple, Stephen B. Wcker, Error Control Systens for Digital

Comruni cation and Storage, Prentice-Halh44995, the contents of which a

herei n i ncor por atgeh 4x% P15 rebiRleRLGRE St : | il ture
The physi cale?regr esen ta ion§w¥) thﬁa?h%%%%éfﬁy%tgﬁ%&gg%sl nc ?d%%g‘f I xed

target strif are terlegyed spatjally withip e fpe. Tt qosures fhat o bprst peror {3p emqnaffecting wifinlenr gef

struct ur es sedtipltnadiaces dits} langgeslewinigen sudkr of synbbieoverell pd ¢ @infp@m nbrober dfeind6l it he

tag and i nfey onk bodesortd, B ubkiR RS hOKhos OB Galst B ufile @y Yefredid, L N€ sensor. The

data areas contain representations of the individual bits of the encoded

tag dat@. 15 To atiyisdtite quopertitzagic el cad oéd placctoh£(15, APRded-Soldhind esdgdorat  a

resol ution %5@6&%1051&1&& withiabte orfidsd rmuﬁ'ﬁ;ﬁ@:[wxéxﬂg Qlldﬁi'egﬁrsyrﬁbgﬁnd éoﬂéw%rdyl el ds
At thi he tag 1's

atag with a dia r of abqut 4 s resolution t

desi gned t os"f)semg\q?‘s’&lgﬂ‘rfﬁ%u“ﬂg‘%gm H{‘Hgé fodgy st as aspavplutional cods (gee, for; exampls; Sigpbent e

qui et ar ea B- WVickprgEsror GontreliSipteme fir Digital Craljnmuication ahd§ysage.iPrentize-Hyll 1965) the ddhteslodrs t O
the ef f ect iwhh @ hereiBhRipordtbd ByBRssirdd@encelN€ t ag i ncl udes six target structures.
A detection ring 15 allows the sensing device to initially 20 detect the
tag. The ring is easy to detect because it is rotationally invariant and
becaustla k3| e RysiclTeg Btucre j ts aspect ratio renoves nost of the

ef fects of per spcde physicatiiepresentationcofithe fag, shymin @y Rigntei 5@ incltds Sxcd Grgad sravnses 15) @6,

Zensi ng hdﬂViaﬁ‘cﬁva?iﬁled&i aemmmﬂ_?ﬁda@arsmmwmsm de@éeisﬁ‘cﬂfa@&:%%a&fpghlbg tag
ue to the SENSQ/ . e.orientation. axis is ske to yield a
uni que ori edht?égtﬂ?c_)# Q’Eo’%‘% %cegr;rg_ebdénéeﬁm\'/mel ?5“&"%31 ?ET‘? %Iﬂl"os\‘?ffs‘frhjgh‘\é%ﬁs’fﬂsg%BEWi ce to
i nfer an JtPEegmigtions ef s individeehits efifigiencoded epdate i ve transform of the tag and

‘hence a0 accurat erotaI;Lri'%e-di rrgnsi o§$l positjon 5 and qrientation of the tag
relative to the sensor. PANT ¢ SPGEF oBt'Pii § #h2 PRl AT 9576 dategiibe o

i nprove t heripted 34APA idety par dnchnibis gields aMag with/eedisnheler ofabout h aypeAt this wiohutior the tag Fhi s

-Supports, aiespResd beiuiGinddaity 8 Yguiet B ol Rlius RUioR.AHEL RE qdd arddlis akd Lolibllid by

triangular grid i.nati o ith the circular detection ring, this
nmakes a ci ragju% ar ??@%&%&gg“%&eﬁc&v"a FELCIHEPRin the tag optimal . To

maxi i se i (s SiZerhe g WRndlalifulthonlfid OPIRSERA i Dok deAsll SNRIBGIA, L e 30

form an ar ovyhded.b radial_lipes and two concentric circular
arcs. Each dg‘\écg%%gﬁ;l‘ge ac rlﬁe%s?' %‘r’u e g’l‘?‘r’%eﬁtslf Bﬁ“%?lg'é""ﬂ'ﬁ?t?‘de{'?a‘fﬁ DYRIpTorertion of s
desi gned sd's tspestratorrgmopes nast of theficts g Enerspactivy distprtiong An ¢risatstion iy bllowthd saising -
m ni mum  didaside s detarmink ke appfokighat platar dribRatitEsd R ta Buelsd18e ﬁadﬂtﬂlseﬁn"ﬂ@_&deﬁﬁhojﬁ S

al ways equglis {s Qelvliio Fki| ! 90 nere@GH. doePitpdat e synhol i s

repr esent edg\% an _rrgiglg‘:OMZ% we 53‘2."“%“?‘)’1%‘%@ f Wg‘éisa‘“}égg 5?%’"5?”%ach of
the six cod ?8’§°“§‘P°@“ 1| perenstivgtrapyform o the (3g pud bense: ey pequrate tuserdisespsiongd Positiomgs 183
to 1828 n iaptcsicttation/f the famehiive . theSymdool s are al | ocated alternately in

circular progression around the WO 01/22358 PCT/ AU00/ 01109 -15- tag. The
interl eaving i s dESAEHEERYeS arppdundalydarge o improys theis dmmnisttp ppfse.dj st ance between

any two synbol s i okddff Lodewqrd. Ln order to support "single-click”
interaction with a 't)aglglté1 %g‘ﬁ on Vi asﬁupg%nﬁ’salm?f'ggsweﬁrit@'&g Optira! e ps an

In combination with the circular detection ring, this makes a circular arrangement of
data bits within the tag optimal. To maximise its size, each data bit is represented by a radial wedge in the
30  form of an area bounded by two radial lines and two concentric circular arcs. Each wedge has a minimum
' dimension of 8 dots at 1600 dpi and is designed so that its base (its inner arc), is at least equal to this minimmm
dimension. The height of the wedge in the radial direction is always equal to the minimum dimension. Each 4-
bit data symbol is represented by an array of 2x2 wedges.

The 15 4-bit data symbols of each of the six codewords are allacated to the four concentric symbol
35 rings 13a to 18d in interleaved fashion. Symbols are allocated alternately in circular progression around the



5 device nust be able to see at |east one entire tag in its field of view
no matter where in the region or at what orientation it is positioned: The"
required di i HBisg0f the field of view of the sensing deyérﬁgudﬂﬁmt‘,;lerefore a
finction of e size and spacing of the tags. Assuming a circular tag
shape, the m nimum di aneter of the sensor field of view is obtained when
the tags are tiled on a equilateral trigggular grid, as shown in Figure 5b.
10 1.2.4 Tag | mage Processing and Decodi ng The tag i mage processi ng and
decodi ng pe % or med by a sensing device such as the netpage pen is shown in
Figure 7. Wile aregRbitsbiegs beBaie to ihxiRé Mavatsd watid® Gistintbiivkddany (REGRLIVRS OF |,
the dynam c_r e.of the imge is determned (at 20) The center of the
range is th'@"f"is"&%(%eé'?fdas the binary threshold for the inage 21. The inage
i s then threshol %drda%\xﬁﬁamaﬁkﬂmu&%ﬂeagg%&im&mass.ﬁgé&n.se &escﬁmgshapes
23) (at _22). Shapes 15 re
struct uPes gries TFtDE ahlefR gpe atlpast oug epire Qﬁ&‘%&ﬂ? ?fc‘ﬂeﬁ g?’“"@%"r«i}ﬁ‘eé‘ﬁ&ﬂ%@ﬁng A
conput ed. Biriewatiyn it isppgtionwinBhstrequing diameter ofthe fickdefiyieweod] the aensigplpvidedy theseferha shape,
and these pERUINGEMS 38 adadpubisy Jrk mgssubsequent |y | ocating target structures.
Central shape nonents are by their nature invariant of position, and can
be easily nade i nAssumingiaicirakr tagshipe the suinwet diameter of theisesor fistdaf vieyis obRiediwnr i ng
tar get. St r UGl uh o 8 oo eduliflch b BBnASARGR 621 26) . A ring has t he
advant age of being very well behaved when perspective-distorted. Matching
proceeds by aspect- nornaI|Z|ng and rotation-normalizing each shape's
moment 40 Ont24i t sTagdmagePregegsing saskRegedingir e normal i zed the ring is easy to
recogni ze even i fTht e imageprepeiod dnd decefing pesformicdby avensing flayiad futhas e netrfiveenis ng' s
origi nal asmtmﬁaﬁw%ﬁéd@%u%ﬁm&eﬂe&&%um&vmdenagmm“yaﬁpwm| on of
t he perspectlve ranséf 5‘:el'll'tehr(¢a,f X| s %&ﬁ&r&%h%MId'ﬁ&%gQWt to
y app

be | ocat ed procee

nor mal i zat |'Bﬁsm¥blsémﬁ“§h§f5’eﬂé segponisth into, °°’!§‘Ff‘éFdPﬁf'a$8F°Bsrﬂ ﬁé‘?‘PFaE?)i‘FﬁQ Fhrres

resul t 1609 N¥icREde Soo sthdll@Erepréstnt taf Rra BifhetarisCheeldistaniad Mhessize ind cantoidiatledcl habeishlo axi S
target is eg)gl%‘jm\é‘ recogni zed. Note that one third order nonent is required
to di sanbi guate the two possible orientations of the axis. The shape is
del i berately skevaﬁrytsmpeﬂanﬁisdﬁmtﬁeﬁcmhm(itMﬁorpﬁmﬁMamdthé\daﬁmmkbsaastfoat it
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30 ring's nornal | zat 1 ons ap |ed SI.nCce the perspective distortion can hide
the axis ta?“gkﬁ“séy‘a%ﬁ'f’g‘"“% scale; agpegt sfigyand roations | oi nal rotation provides a

usef ul gpp pr oxi nat 5,{, Q,%ct&é‘% _}§thJ 2k ?tbL BFLth Hx‘?zé) %erE F!:é W vanthee o-ftb%éfv&&' r

perspeCtive targe ures cat ed Good
esti mat es ovelibphayed Wbi&@S‘FH"?"éSﬁ@“"é‘F‘b ”’C%Wéﬁ“t%é‘@if“’é?ﬁ“’f‘ﬁﬁa? RH al
rel at i onshi g@eh shepe’s didinetits. O@ceanconddrder neuiegie $re porrhalieed &g pags eagyrkecognize even ifthe of t he

ring, and t &%M&&L aﬁxﬁ%mé\@rﬁinﬁ%e@m%ﬁ)MﬁMMQQuﬁem

ring's nor I zations to each shape’s noments. Once their second-order

nonents ar e”WB’f“ﬂ’&f”f?g’ﬁpel’ﬁw“‘fﬁW Fr perspective targets are 111

------ 25 77" 0 W 2 Struotard 16U hOL bR 10eabdd (at Qasmat&hg.g P& BY ZBlvinghEl t he
target closest to each est ted position is ta en match T e. or| gi nal
centroids UEsopERlEgirs ‘Bé?‘ég%&‘ﬁ'?}‘g"‘ e'f’?“&"gmfﬁ'@ﬁg’f Piine pmERts.

per spect i vesechndorder tmeraknts are pemalizqd the ofis mesqmbeweﬁnﬂﬂnWWmmmmmmm
required to disambiguate the two possible arientations of the axis. The shape is deliberately skewed to one side

to make this possible. Note also that it is only possible to rotation-normalize the axis target after it has had the
30 ring’s normalizations applied, since the perspective distortion can hide the axis target’s axis. The axis target’s
original rotation provides a useful approximation of the tag’s rotation due to pen yaw 29.

The four perspective target structures 17 are the last to be located (at 30). Good estimates of their
positions are computed based on their known spatial relationships to the ring and axis targets, the aspect and
rotation of the ring, and the rotation of the axis. Matching proceeds by applying the ring’s normalizations to

35 each shape’s moments. Once their second-order moments are normalized the circular perspective targets are
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size in tag space, and an ei ght-degree-of-freedom perspective transform 33
“is inferred (at 32) based on solving the well-understood equations
rel ati ng tRe oiRisks t 29- space and i mage-space poi nt pairs f@Eecuonesiépert, P.,
5 Fundanental s of Texture Mapping and | mage Warping, Masters Thesis, Dept.
of EECS, U. of California at Berkeley, Technical Report No. UCB/ CSD
89/ 516, June 1989, the contents of whicté-are herein incorporated by
cross-refere f
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been o wijarpepals pf Textiyps Wapning apf Ippee rming; %“%GTB?‘F’Q? ‘E“B’éfé?\ords
i s decoded Bertley 3B hnicel RgpogtNeb. TRCB/CRBCRISEG Tune 1989, 3@ contrnts o hich are beleinlingprronted n
total. Not gyt h@ferted®) codeword synbols are sanpled in codeword order, so

t hat codewords are i rrpl icitly de-interleaved during the sanpling 15
process. The ri n@hd iafeteditagkimce t6 in@gr-spacs prusgdttiveitmmsfornsis ad © proisét (4t BO eachhgwn whose

rel ati ons g okl i PG Rl Yol Sher 12lenh Mgl sl ¥y nfrpBRE L OF 2

| e ded,
Chon i pe 308 e vt e O e %%@%%%8@% e
processi ng npémhwmmmraehbwducahmﬂbmw&l field of view 193, an
| t ti trate t.h t
The bt al ned t g TR JPh 0tk o HBREL i grre o o o HORPLIIFRE i ne.
tag and t heodowwdstis desedadfiat BF)¢o vield-2Q despdedibits 39, el 20 degaded bits mpwé@ﬂembattﬂv cpdowerd i on 35

of the pen spitls kb sdnipRd In@R6HeRdHd ordes, s¥Bht| coddForlisie: iIAMRIUR bid-intHebvRd bukhd @dkardpling Of t he
pen, i thepo |ssnferred (at 34) fromthe perspective transform 33 observed on
‘the tag and"fHie known spatial relationship between the pen's physical axis

and the pen's Optrheasg @it S5 islonk- s'éugﬁ\l ;harsmﬁeauﬁm;r mg&ﬂmwoe&p%wﬁgé ag
structure deSC{ Qbagl abov fI s, des % or t 1tteh§ lIsa “Imgmg 1o Pl anar
surfaces wiere a ‘1“%1’334 °fn§’ gp OP' B o 8T Pre™ fMi™ nor e
usual case d@PdeévIt%ma? pesmsihemlegcoméfoethwm@gm{@tep Rdegpgte aﬁ’cesﬂﬂag@ﬂ agd [deplly i bl e,
i . e. surfacasebifl fidld o5RAAYS aditerPaRrategfitvoivestedkink Siothér B & dRfchrettnaizt. t ag
structures can be used which exploit the regular nature of the tiling.
Fi gur e2Ba shows Fheehtrinediag dig inficyistils idensir of fhe regipeesirivios thetaarped e fofition of the S
simlar in olwitkis hbifefiod An icBGie podibn ILSTRe piGh ikife BAGRNR Wl a&heamub&n&@nl?ﬁt ent

5051746. Thgm%%aegsrtgeg Se&t ol it 4 bc'u% Reﬁmﬁo Ve o % 1 %1533 n d 12

total of 24 repres each One as a
zero bit byehnn@mammmsnhmalawnﬁ%mﬁmﬂﬁ@aw The perspectlve targets
are designed to be shared between adjacent tags, as shown in Figures 6b

and 6¢c. Fi g,Fgae GtA,@,t;,gm c}/ﬁg{lgﬁtl ling of 16 tags and the correspondi ng
m ni nugg field of .y W|.¥ S L agopa S.
Figure 6c shows a's re b it e‘s'ﬁg‘%’e{}g g‘%"ggﬁgga?%&n ng' a?“fs“r%‘;?wtgﬁ'g bits
for illust r'%“?’d‘i‘f“%)‘tﬂ“ﬂb%s“°“’8§?sg‘§ a“("’l%“’e‘?)“ Ré’éﬁpwmﬁvéﬁﬁémﬂﬂfﬂ%qs of
tag data ares ispdsibleldatsufacaneh dediectsof pupadutibe Bd,Gnoif2fRbatAd3bdRCinAk el 01109

- 17 encoded,h Lot hbReulaPibburecPilonig ds are interleaved spatially within the
tag to maximze resilience to burst

Figure 6a shows a square tag 4 with four perspective targets 17. It is similar in structure to tags

30 described by Bennett et al. in US Patent 5051746. 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. The perspective targets are designed to be shared between adjacent tags, as shown in

Figures 6b and 6¢. Figure 6b shows a square tiling of 16 tags and the corresponding minimum field of view

193, which must span the diagonals of two tags. Figure 6c shows a square tiling of nine tags, containing all
35  one bits for illustration purposes. '

Using a (15, 7) Reed-Solomon code, 112 bits of tag data are redundantly encoded to produce 240



errors. Assuming a 16-bit tag ID as before, this allows a region ID of up

to 92 bits. The data-bearing dots 48 of the tag are designed to not ovérlap

their neig o that groups of tags cannot produce séfA6doldifes Whi ch
resenbl e traw(gle'?méThl s al so saves ink. The perspective tg(? gets tﬁer efore

al l ow detection of the tag, so further targets are not required. Tag |mage
processi ng proceeds as described in segtion 1.2.4 above, with the
exception that ste 6 and 28 are omtt h the ta contain an
ori ent at i onaraded {ifF- gl%f g’“’a‘Pp"ﬁW%ﬂ F‘éﬂaf %%P{‘@#’m% i posglsgﬁ%'mgmtt

ori ent at i onerosfAstuming 2 hﬁgnmllatabvfereﬂbﬂﬂlmam@wfun?”'&‘saI so possible to

enmbed orientation data in the tag data. For exa f our, codewqr ds
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at that 10 ﬁgsicmﬂdtpioamsuuamss‘hmh\memhle Exgsu‘féls @b, savahiak. dheperspectiyy ftpess thprefore

| abel | e Wi fi, hlidn UFhEhs, & fukteSurbadR Wl rehukel: T indBEbrockdify fA6tsddd ds @RerBEd th he
synbol within the ode F?@ %“P? e@gdl ng. I dpen consi sts of decodi ng
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t WO codevvordmmhe@doﬁwwwmmeéswbtmwwwmmmﬁm°49&Qdaw°fdl$°¢m‘§” may be
tﬂe Caqlo 'L o.Mﬂsﬁ %&Mﬁgmessd,nﬂim?aepe%ae1;balcamenm&bmcaimmpmand i s
thus only deco t t
codewor d coﬁ’f F‘H‘T“ﬁg&‘% ﬂ'pﬂ?otl ma"ﬂ%ﬁf m&) {? f“?‘é"é(lxg% ﬁ%‘roﬁgg&gggn%de&% he
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possi bl e too,ﬁv Sa5ord i DE SR Gode o &M@éeﬁk%@&éﬂdﬂﬂﬁ obitliné &L&kea& rely
on the data re resen atlon bei n -re feri Emsgl each
bi t vaI1 e ('B‘F“’PFMP% Bt Wé?%???‘?’%ﬁ?‘&?lqmﬁge ‘E E‘{L“dd's R EXpt ICIt
gl yph, i . e. stanof Ditfokev Withia stokerogly tie Sesiewaadicofysining the teﬂi@eﬁbve d@ff‘edaF“g-l'W'F’ sinEp)j s

ensur es t N, foli6on St eing SbvicSchany® kibwip 28 e @iéot, withi 6lstiok | Gnlyavhd ot Bicyi d to

be reliably |‘g q,tl fi agd Its perspective distortion detected and
subsequent | §* &roe & uring data sanpling. To allow tag boundaries to be

detected, each tag,_‘.d &spaﬁpmt@;paspecucmw@a; alRAdther bill, inidadl rdl16i5 e ST De

redund tIy encode |1 ow. r a te t|o uch
mar ker azgat t BPTFEIE %“%W ?éﬁg’s‘frb“gﬁﬁgmo%era q“taﬁ nnﬂu]m%al?YSéPl %g"?r:; \ellégat gr gets.
‘One such schmemplicitighwh, idamo it valsdy mnrqsmélwhw?% gse q&@b -rTig °45\E1’sé‘l“$ e gridjs
vertices tOowfiGipuited thd dislaliewaittgrig oyt Fbﬁab&ﬂdkndffﬁmﬁxﬂ itsl pdrdpectierdistorticth ekectial dnd

| tq 1 eac Ma
Decodi ng o PASMPRLSEas hAsp e LBighia? b ddv i opfluctlle v 34 “’g%"ﬁ“&g ’

a ative
transf or m Beshsin @ merkes Pyt apgshesgpusthe gedprdantly 3‘@°%‘Fdé1’ ﬂ't"?"\?‘g“hge‘{"l 1%8’1: gtfe ogTPedds
trans| @5ed il fadenpBbeGS sitnir koobedverbead v dablicin parspestitectygptsd Oncatrh gehems yses dots

I ocation of [hGed @Qm\% Léﬂtsr}elhl%@torgﬁme%esm%s&emMMyphsTJﬂq Fende Qiffledt RiltileY a t ag
map, afuncflon whi ch maps ea D, o tagged region to a

correspondi P’Pé“"?(ffﬁél"ﬂ‘%?‘fd‘“g?% fsﬁ‘b"“f'?’agg AREI200%)- agramis shown in Figure 22, as
part of the netpage printer class diagram A tag map reflects the schene
used to til ¢alghe pagmapce region with tags, and this can vary according 35

t OdS urhf ace type. Bu@n% Mg lrdaills & atréiﬂgﬁfj a e, A% m%b@d’u@ahﬂeﬁ]&nﬁﬁﬂmefoidﬂiem& mchene
and t ane tag nunper | schene can % ar @JTE aglemap
f1a
~i 11 T% 0 f}dm eﬂ%oa u’ansl:atef Xmo an absglu Pocatiod: within' tHE Eg glsn,
location of the tag within the region must be known. This is given by a tag map, a function which maps cach
tag ID in a tagged region to a cotresponding location. The tag map class diagram is shown in Figure 22, as
part of the netpage printer class diagram.
A tag map reflects the scheme used to tile the surface region with tags, and this can vary according
35 to surface type. When multiple tagged regions share the same tiling scheme and the same tag numbering
scheme, they can also share the same tag map.

FT



-18 The tag map for a region nust be retrievable via the region ID. Thus,
-given aregion ID, atag ID and a pen transform the tag map can be
retrieved, m,ﬁﬁg I D can be translated into an absol ut epgfgudeddfbi on
within the region, and the tag-relative pen |ocation can be added to the
tag location to yield an absolute pen |ocation within the region. 5 The
tag I D may have a structure which assists-transl ation through the tag map.
It may, for exanple encoded Cart.es] ' : r &b gt €S,
dependi ng on th?@’&?ﬁ&'&%‘%{Vﬁ%°“o%“‘v3ﬁ“§ﬁ@?‘tgg§9‘g?§‘?ﬁs.ﬂ§%tg@a@& %qg’t%{l?ure i s
di ct at ed byandagenlaaestorm, ths tagtmap Faage FPE’ﬁ‘,’ed’élﬁd“gtlgga"l bedranslatedjofo A7 g’d“\‘kﬁ BHOHE o ent
tag MapS MByimin dRS6kinOine thb AY.felatielpelbatiin cat Yeladdedifoalte. taglocRtioR toTiaelitanbrolSe bares 10
Two di sti ncfg ﬁurf. ce r(‘:%og’jll.ng schenmes are of interest, both of which use the
tag struct uPE GeSerI'hEd “earlier in this section. The preferred coding

schenme gses "l oCaji g m s} Hewlaistigture WhiBifassifs tradskiufoa eiyough thetapamp.dt maffor example,

alternative cadj ng sche uses ,obj - ] ' I '

i ndi cati ng T“ﬁ‘ﬁ‘e‘icc At g'qgm?s%pﬂlf)cév?ﬁdf%%tﬁ% %ﬁé %%n%%?g%ﬁnk{@%ﬁh hﬁ%ﬁéq‘?eag nap
associ at ed tagit dtructurecis digtesedchy anddaovayio m??b?ﬂs“é"&ﬁ?‘dﬁ%’*&@"q'%ﬁ??mm n the
regi on. Thembae it affdrtstrhcdedt | on of the pen is 15 added to this tag

| ocation to yield the location of the pen within the region. This in turn
is used to determine the location of the pen relative to a user interface
el ement in 1A palRPIISEPeMAS on associated with the region. Not only is
the usdP int er f acEwedissipgs mrfadecedinigchpmpe pre phinterest, befiyef which B S fag Aropoar Aeehdd ¢ o
the user i Ntuef A st TR préféired todinglichdie @ds “locativa-indicating ks escelreadyydiscusgrd. An

t herefore t&}éé%@“&ﬂ&g@%sa%%gm%ﬁ of an absolute pen path in the zone

of a particu user I nte 20 An object indicating tag
contains a tag | DawsatehintitatiCihg onthifkdgiID iwhith, erhed r@islated tnevizh ste drg eleswpidted N t he
page descripti on | at. ' ' ibn. a8 lobhtidn Ve e of
the user_ i n'?"eﬂf @%%%gd:,?é%aﬁgala%ﬁ% %gh&gﬁgm%er_%%ﬁ gl?” g](;;re_ el 13%; g;t , ngel‘iﬁsng

t hem al' i dadded te s mgesation fayvisidhedogating okt Reg withiy %ff%‘?m%ﬂ”éa‘f“‘?‘ﬁ RAFFHF ¢ ags
do not, t hek&kaineof i@ paettive tohamses iiptfase densht imthe plgsdebenbtion prequiajedivith thefibaiop. do,

h OW.e;/ er, SURQ istt?:%& Hecele Qlednt Relf ﬁ%nﬁfiéd,Vlﬁ% ahlgﬁﬁonﬁéiﬁb? to 2R uiefﬁﬁrfé&é?el&hﬁ is

posi tion sanpl|n requency exceeds ce encount ered tag freguency,
Phe. 25" i S pHERSEHEHE R SO HFBIoE AL Spt B RIFA G Sn STl B o
stroke can bfapaticisbesgridanideyledat.er m ned. Wth either taggi ng schene, the
tags fupnction in cooperatiqon wth associ t@(ﬁ&?,vi sgal, el ement% 02 tt'{e

net pagefis user i AP ePEPEicpEretesRitine & tag 1P Y mpifics & psef Welspe clgmeptiin the ¢ o
printed pag@agddésaitichrssaiued opk thategion. 41 the fagsgn Hezoned the usepintdrace flewentiidenyifitkhs a t o
be reasl 3Y_ %Rfmﬁ&% %1%@'%:@?11&% icfoe&rcalgﬁh @m&&m&%&%&g&sm&m idaing s doS A
generated in e _net page syste :

preferred efffd f“g’b“% %’S‘ngmﬁmg‘%amﬁg‘ggg Lvel%gl\’r(:;[o‘l"eﬁf'i %Wg%hggg‘%%’g}lﬁl% i's
“shown in Fi genpth S6longprctheppsitionsamplisg frequenay)excasdssiviop by cprowirrrd 118 frequefdsths i bed
at threzs | e\i@piscemontifrofdfe samBdd paiBiition Glthelnexy @ithinal3foke cho beumtigudisih ddnaypinel.

hi erarchi cal structure whose ternm nal elements 839 are associated with
content objects Ith@iter taggingscheme.ithetags {tstignin coopetatiopiwith psgqciated)piju clements payhiey o

obj ects, et Getpda¥5sSusdr iferdd61G WIS ih That/ visd leCinterict Sitpthi frfinded puge tubingoan \AfPrépiidt® 23. 58
PCT/ AUCTY Oljégn%ng 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.

30 13 DOCUMENT AND PAGE DESCRIPTIONS
A preferred embodiment of a document and page description class diagram is shown in Figures 25

and 26.

In the netpage system a document is described at three levels. At the most abstract level the
document 836 has a hierarchical structure whose terminal elements 839 are associated with content objects
35 840 such as text objects, text style objects, image objects, etc. Once the document is printed on a printer with a



-19 particul ar page size and according to a particular user's scale factor
preference, the docunent is paginated and otherw se formatted. Formatted -
term nal ekad®ith$ss835 Will in sone cases be associ ated V‘i»éﬁ&ﬁ@%ﬁ;“ obj ect s
which are different fromthose associated with their corrésponding term nal
el ements, particularly where the content objects are style-related. Each
printed instance of a docunent and pageigas al so described separately, to 5

al | ow i nput a .ét'agul ar.page i estan e, 830 to be recorded
separately %ﬁ%?’%ﬁ%’%ﬁﬁ ﬁfég Ig%Er“ioug oﬁ“‘ﬁg%"ipﬁegfeﬁcﬁt cJogment js pagingigd and, - o

descri pt i orPheTie terminal elpments 836 willyin some ehoes beraserciadd wity doment efecton t he
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actions on a particular printed page. A formatted docunment 834 consists of
a set of formatt &ePEEAee e mpst $hetraghdacusment description pn the fiageiserver ellows uses togbquest set  of
formatted tasrpyiof@docues witivhibeiiBbroedia addept e soRrtcldoGhmanripesitic fhAR. The By 6

extent or 2Q0&ingQ copy thrdubfa PRREwith BlitferettSGhiend %% ' rea of i nput
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i nst ances @83@partisplaririndpaghi ch corresponds to a page description 5 of the
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printed netpage rik,fmé‘ﬁﬁ PE‘E%”?"H?"t‘I‘f%’“ﬁaPééST'D"W RepredeprEptioa® cach o whjeh

i nst ance i gonsisty of p sat of fombatted tefuingl ilementsi83f: Eminfommaitell elethent 1oy spaialektsnt or 2610 $§/on0f A

page reques;egcgemsmmimm&fm@ae:m§kﬁmgﬁwa@mm§n?ut%ﬁnaé set of term nal
el ement_instances 832. An elenent instance only exists 20 if it records

i nst arf@e- speci f i & doswinent instarictd] catvsronds & dipmetell detkménn&3n AN@asisoor 8 beboffplge & -
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does not eEptance is ppaetoksydocumenyt ingganeg if if represtnisiFoepy of apege kequested imisalitbmws. A t er i nal
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preferred HQunnsas withe skddi@iimR Memht b0 HBR: Sdrknt 850 éﬁﬁﬁ%s@éﬁﬁ géﬁghfc*lb@c?Ch page
i nst ance t% al I.%wc.t S t.t?e 8‘9 e o,d e],translate Into loCa |o_r‘fs on the
page. WO O 7,2a2\§ @%lgﬂ/\@ #9)gysociatsd)video clip object 858, an audio clip element 852 with an

associated audio clip object 859, or a script element 853 with an associated script object 860, as shown in

30  Figure 28.

A page instance has a background field 833 which is used to record any digital ink captured on the
page which does not apply to a specific input element.

In the preferred form of the invention, a tag map 811 is associated with each page instance to allow
tags on the page to be translated into locations on the page.




| A THE NETPAGE NETWORK I n a preferred enbodi nent, a netpage network
“consists of a distributed set of netpage page servers 10, netpage
registrati wo@mssers 11, netpage | D servers 12, netpage pgphushiifn servers
13, netpage publication servers 14, and netpage printers 601 connected via
a network 19 such as the Internet, as shown in Figure 3. 5 The netpage’

regi stration server 11 is a server whichorecords rel ati onshi ps between
users, pensys Prifkfesns hgations and publications, and thereby

aut hori zes vario ne r ctivities. |t authentjcates users and acts as
a signing proxy t)hrsllaBté%r\g%a o°?"“§’ht'[aﬁ'§tmgf Beyork FoRfER Pf[sl‘ *Sw%ﬂﬁ%ﬁ%%‘ﬂ"%ﬁ‘g" servers

t ransact i onk: neipgee seeistegtionsesversddanetpsge FRsarvers 12mytprgs oppdjestion serversidr netoage publicdion
descri bed aboMeld, Ad RH:RIGRDYOnELEIA 2 nbRorl T RiEA ASmRAES So®lth Fighef.Or MaL i On
about page descriptions and page instances. The netpage network i ncl udes
any nun®er of pagkhe h@pageregiswption sareee il isarvelivir niclresuds SetiophipyiRtyeen wsd, pés €S .
Since a pagfint apfiikatishs & phohtaliraalbihdrdf futbbib VariobfebiRik a@@{ﬁ,es‘?ﬁﬁﬂmaﬁﬂgﬁ

i nst ance, anbecrgstassassych as nogtu?%g_ef rinters send rligt,pa e | nput |rec,steTsy to
the appropriate page sefver’ ° 8‘3‘5@%‘6’@? n; 3RRUEHHIAT yusactions, ltalse wrovidssyt
rel ative t dardygtingcrecopition jsesvicesf Ag Hescribes showp @ rrdipasg ppazgretverAlOnmbipaigpepetsBleser ver
12 al | ocat eiforthab AaE pagelBschipliod And iR pPidhaces THe RipéinelRsk Radls R ndiiecl &Qaéaf

page segver | 8.l . I chene. 15 A net e printe es the

| nter n‘eaatj Dsgrgér‘% %ﬁ% e% I\érfsgtl s@é@%yr‘rﬁiﬁ%S%?ceé?ag_esﬁ%ﬁag? Tpl?q%mfg%ﬁ“%vea‘“ﬁ“%'ﬁé‘%‘page
page | D 50 HeffIR5aRcrligns sigh peetpage privdess sepl nqtpdee ipput qiraqyss tosueeprensinty page serrereTlieng t he
‘cOr r espondipagy sgreegidterpiets syauh @rput Alafie| tphdescoigiips of 8 torRPomiR yape. 13 IS a server
whi ch hosts interactive _netpage applications. A netpage publication server
14 is an applicath W@éPmNﬂﬂWepWh@s Shen ¢smend. wd erevidestlapd-balancingt gfage
printers. THagpererseiait?lD atlestipnschae. i n detail in Section 2. Netpage servers
can be,hosted on a variety of network server platforns from manufacturers

" such a¥® IBM Hev Bytmeecrariafer yses, they Jrtemel Pistritytad Nep Systern (IPRS).cor similgre posresolymar un
concur r ent |ngipage page I Sine theGetvork addestofIheFlpfre p&e bR haadiing BE célicbidinpPiged Over
a nunber ofpRpsts. Sonme or all of the functionality provided by netpage
servers, and in particular the functionality provided by the ID server and

t he'hpage server, Axtpegabpliicatia sfivepV3 ifle@rvetiwhRIERobtY interdtivé &tpagerafpﬁiaa&le, qu.PAgLance
such as a nglpa [ . workstation, or on a . loca

net wor 1?)5 TH?R%&%%%WIM n %ﬁ%@gpﬁgﬁaﬂ% “gfﬂwéﬁflﬁagpﬁﬁe‘saglﬁyf"ﬁnce
whi ch r<a"@"l"'§1’te pdgellip ferfoR e net page system and prints netpage docunents
on demand and vi .t kon. - Fach I pt er . has ni que printer I D 62,

and i s connect ed%@%&?ﬁ%}s g%tbggos%ﬁ’ﬁleatmv\g&I‘(’Pn\‘/"lwg’kémr?'e‘?a\'f\%'i"ﬁg&'ﬂﬂ’% gurgrypich as

I nternet, iB¥iptPrckard, and Sy DRIRIBR FERErY QeMTUn CRCURENAly oo § singlnbpst ewdteisingle and

security seerver ragbe distibnedoverainghtiet of ha¥RIBoiny or all Sdhe RRALRAUE pRIvIdEHLP hetfa i tbr@dr)S NO

per si st ent aid i@ paGar thFunbrRhali Srofidd§ fhe I %%ﬁelﬁlﬁggm'}é, NG NELAOTKed e
conput : inI\[‘etegag?es N unchl on _intefractive across space and t1ne v
hel p of° t hd™ Hi°FEF FRRIPE AN &Y ° SEPRS° Bill5h I8 SPmpRFravorkefation, gpas dspl astvarky of
particul ar netpage printers. The nel page printer receives subscribed

net page docwsrent Tuk REewAdkPRMRGE publ i cation servers 14. 35 Each document is
dIb'St I‘It bu;[,\,ﬁ'd Ihn twgel?%gée?ém&%} %\QH gﬂ%ﬁ&iszrgémmh%haﬁmge Ly‘s:‘té;t an%rll)gné mage
ob) ects Ingtpagmcmnents on%emang) a%I via su scriptlon.%ach pr_interhasamﬁque printer ID 62, and is connected

to the netpage network via a network such as the Internet, ideally via a broadband connection.

e
h the

30 Apart from identity and security settings in non-volatile memory, the netpage printer contains no
persistent storage. As far as a user is concerned, “the network is the computer”. Netpages function
interactively across space and time with the help of the distributed netpage page servers 10, independently of
particular netpage printers.

The netpage printer receives subscribed netpage documents from netpage publication servers 14.
35 Each document is distributed in two parts: the page layouts, and the actual text and image objects which



popul ate the pages. Because of personalization, page |ayouts are typi cal ly
specific to a particular subscriber and so are pointcast to the

subscri bervﬁoﬂr,izggser via the appropriate page server. Tepdraboiisnge
objects, ont ot her hand, are typically shared with other subscribers,

and so are nmulticast to all subscribers' printers and the appropriate page
servers. 5 The netpage publication server-optimzes the segnentation of

poi nt cast _oRPa i b Rk AR el B2 ﬁ%ﬁ%&é’e’%ﬁ‘r‘“ﬁ “P’tlcasts

i f any, tonflfoppepginicast to thygupscy Pﬁ‘P‘ P Yiadhe appIoprifteRags serusy T and imase, phiscts, op they
| ayout s anchﬂebnaad;hswb&haishd&fmmemarhnﬂ:soﬁmmm“dmmmtoptmm:ﬁ:d-; pnnmamhprl nt

t he docurrenni)? I{% Ainter rasterizes and prints odd and even pages
si mul t aneou ot SI des of the sheet. It contains dupl exed print

engi ne sontrol | er'ﬂnemge@m*dﬁws&i'eremhzﬁﬂﬁesbﬂrﬂdﬁﬁaﬂdfgocwmijcﬁﬁmmbﬁiithaﬁd& 350
for this puLpo fes ' ha :Qef gmp}nﬁ&LFsg fges:
rasteri zatlontpo pag'telgggé f’d@ﬁq%ﬁéao& g %g&ipa?lgsu?’on printing of page

i mages. Themyipdisepto; rrage processor (RIP) consists of one or nore standard

15 DSPs 757 running T %thJrchLed g?ql 3&& ts%dr% phegge&e%%gj‘{%gs

consi st of custom pro €SSOr's nt page 1 nages in
real tinme, H‘p‘ﬂ%ﬁ%‘m@a“w the operat ion of the printheads in the print

P t { d t t
engi nes 9{ a[)!sgr g{ Isvgowegn emj {) Oag Q.{;h?eg s odst) Bn DI diddloruR skl T 1 AYS

using | s restricts tags to_otherw se
enpty ar eascowfins;duplexerbpyint enmetm&!fﬁ %0 e Pﬂ&g&&“%%@“&%‘f“&“’f‘ |Pﬁ'i‘%t°€ﬂ§ 3500 this
finctional igapodehan IR printed pages, they are still classed as netpages. A
‘normal netpage printer prints netpages on sheets of paper. Mre specialised
net page printers Thayrintig brogesscpusists of o dspsupledstapyorstasipation: pfcpege desreiptionss | obes. -
Each pri nt edpansianad ﬁr&u@tofb@amgeeme&u&f@@epbmmm&mww&m&tswst one

h d
513 wnln. DRACE poell iy A rl bR gﬁfmh%@actu oy B8t O it a0

used .
document be@%ﬁé‘%&“&’?@d‘“&ﬁst‘wﬂﬂ °P°’2‘§“ Wé&"“ ‘ﬁ"é"sd‘d'ﬁ?ﬁ'ﬁnt s
tags can beengigsrectly interpreted. Figure 2 shows the net page printer class

diagram reflecting printer-related information nmaintained
regi stration ser VRt potapblechor Rerrigtipg de Vﬁmmm%f‘%%‘db‘@‘%@&am of

the ne pagealtduphihi resiriets HR36 bthdowisk aniptygreasadfatie poget Slihbugh suckbeagesi love ordlhibdy, -
with reger eﬂ&gonhgyﬁn%uﬁfgd%s’ ;,@sun%gssgdém;lpdd\@m etus Printheads The

net page system can operate using printers nade with a wi de range of di gifal
printing technol Qfinfs netpage@lintdl pints ibaptsvn hestsxif paps, Mmsmdeems'e@riﬂwﬂ@aet
| aser el ect,;.,f;;pmo.g.gx%@ %fls\ﬁlﬂéi s Gl Gobek QU Bt aufpfis AP 0R AABUNBe

e

accept ance 'S e that a ?"f‘t page pri n have %gfol glvmhrljccﬂ
char act er | STUPROES at least g fag;tilipa-§c Br °‘pet’? ”Rﬂ[gnﬁ
PCT/ AUO010 1destBbes thg 2ag tllldmsglbmecpgu#lly wd goa)mn ap;oq:m{eqt hegomes assoc:ated with that document so
25  that the document’s tags can be correctly interpreted.
Figure 2 shows the netpage printer class diagram, reflecting printer-related information maintained
by a registration server 11 on the netpage network.
A preferred embodiment of the netpage printer is described in greater detail in Section 6 below,
with reference to Figures 11 to 16. '

30 154 Memjet™ Printheads
The netpage system can operate using printers made with a wide range of digital printing
technologies, including thermal inkjet, piezoelectric inkjet, laser electrophotographic, and others. However,
for wide consumer acceptance, it is desirable that a netpage printer have the following characteristics:

. photographic quality color printing

I



high reliability | ow printer cost | ow i nk cost 5 | ow paper cost sinple
~operation nearly silent printing hi gh printing speed sinultaneous

doubl e si dgdoptdssd i N 10 conpact form factor |ow powerpcagifabiiabs on No
commercially available printing technology has all of these
characteristics. To enable to production of printers with these
characteristics, the present applicant-42as invented a new print

t echnol ogy refe ed.ihA gﬁ nj et TM technol ogy. MenjetTMis a

dr op- on- deFrand |n§<h‘€? tec nJi\@ogy 15 that incorporates pagew dth printheads
fabricat eds.usi ngh@ﬂ{agayectrorrechani cal systenms (MEMS) technol ogy. Figure
17 shows a single printing elenent 300 of a Mem et TM print head. The net page
wal I printer incolporimdrest 168960 printing elenents 300 to forma 1600 dpi
pagew dt h duplex printer. This printer sinultaneously prints cyan,

magenta, yéll ow loyinkewt and infrared inks as wel|l as paper conditioner and
ink fi >5at| ve. F EI’I nt| ng elenent 300 is approximtely 110 mi crons | ong by
32 nicrons wi de. AP rays *of these 20 printing elenents are forned on a
silicon substrat gualldpedatdat i ncorporates CMOS | ogic, data transfer, timng,
and drive circuits (not shown). Mjor elenents of the printing el enment 300
are the nozzl e 3f@dysldneprindgzl e rim 303, the nozzle chanber 304, the
fluidic seal 305, the ink channel rim 306, the | ever arm 307, the active
act uat or b&am pahighPrigggsresdne passive actuator beam pair 309, the active
actuator apchor 31 thgo &hveuggct uat or anchor 311, and 25 the ink inlet
312. The active #C ua or - peam Bal 308 is nechanically joined to the

passi v actuat or .apafloRdhdor 309 at the join 319. Both beans pairs are
anchored at their respective anchor points 310 and 311. The conbi nati on of
el ements 368, 30Bwpdiedcon@dyition and 319 form a cantil evered el ectrot hernal
bend actuator 320. Figure 18 shows a small part of an array of printing

el enents 300, i n(ﬂ°l‘jﬂﬁ"‘i’FQ"a3Y%?B@@@?éf?‘ﬁ‘ﬂ%’f&“ﬂ?meﬁfmé“m?ﬂ| ng el enent 300.

The cross sectio V\rfrm 11 &lg i nl et
312 that. passesr}t ?lou iﬂ: s I CO EJS’Eﬁ(fLJ Q@%?ﬁn&@%%ﬁ and
-19(c) shownFhesnbtespolaey, EPWW“’&"WB‘WP&XWHPF‘HU

01/ 22388 P&kt indoipordtexiphidPidth-peghedds wmmwmc@aWMcmsmmmsm@mmmn of
the ink memge H"ﬁsh@ds@ sk MQleﬂ&iibbbfmaﬂetmhnﬂﬁ@ﬂe%hpage wed in

t he nozzle hanber sur f i on at I nk scus 16 a t he
fluidic sedP® ““’F(ﬁ%ﬂﬁ‘ﬁ 3?%? (Rg‘é‘hm? “??B%ﬂbd“ﬁlﬁ‘a”ﬁbtgr G&“‘ﬂﬁ'ﬂ’“‘f‘ﬁ"é r*PR““& hannel
rim306. Weyanguageniaeliowgblack, i infieiedinkreav @B conditaprizpdinkfixgiive.i but es data from

the print engine controller to
The printing element 300 is approximately 110 microns long by 32 microns wide. Arrays of these

20 printing elements are formed on a silicon substrate 301 that incorporates CMOS logic, data transfer, timing,
and drive circuits (not shown).

Major elements of the printing clemeﬁ 300 are the nozzle 302, the nozzle rim 303, the nozzle
chamber 304, the fluidic seal 305, the ink channel rim 306, the lever arm 307, the active actuator beam pair
308, the passive actuator beam pair 309, the active actuator anchor 310, the passive actuator anchor 311, and
25  theinkinlet312.

The active actuator beam pair 308 is mechanically joined to the passive actuator beam pair 309 at
the join 319. Both beams pairs are anchored at their respective anchor points 310 and 311. The combination of
elements 308, 309, 310, 311, and 319 form a cantilevered electrothermal bend actuator 320.

Figure 18 shows a small part of an array of printing elements 300, including a cross section 315 of
30 a printing element 300. The cross section 315 is shown without ink, to clearly show the ink inlet 312 that
passes through the silicon wafer 301.

Figures 19(a), 19(b) and 19(c) show the operating cycle of a Memjet™ printing element 300.



5 the correct printing elenent, |atches the data, and buffers the data to

drive the electrodes 318 of the active actuator beam pair 308. This causes

an electri ﬁﬁo%éﬁent to pass through the beam pair 308 pEFfaddasios ONE
m crosecond, resulting in Joule heating. The tenperature increase resulting

from Joul e heating causes the beampair 308 to expand. As the passive
actuator beampair 309 is not heated, i23-does not expand, resulting in a
stress difference,het . LT Hall : gmqg QRERG S
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sensor i s asupliedbgthe inkintetsd2vi ce provided with an appropriate filter to
permt sensing at only near-infrared wavelengths. As described i re
detai| bel ow, t helosRrtch i ifragils sycface; of ‘@éﬁw“m‘gﬁgfﬁ?“%‘i"%‘#ﬁ“‘&%ﬁ%g? ®ith
t he surf acaachaineltht printhesiautistsates301. Eorteach pormals 302 thegpsis & tormgsponding fazflesgyard hele 331t o
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station i ntdripgrentngdo piawentinka2l fomdrying.dhe sezele suerd inspled philk SRAsntpigile. st ruct ure.
WO 01/ 22358 ECT/ A&O%gllog -24 The preferred enbodi nent of the netpage pen
operates bolh as HeNBMAE "$har ki ng ink pen and as a non-marking stylus. The
mar ki ng aspect, HBweckies sensing devies of fhe petnograysirmiiypigy apgn 1 vhichsngde crabodded m s g
browsi 80  SyatdREN134 wGble @ScapidSihd idécode IR pSifich B IR alpadearian® imapddemorf Te @magEach
net page pen, 1.5, £ eQlSLEr ol luhald o \S WA Kbk F et sein ot only nescntared

wavelengths, As described in more detail below, the system is able to sense when the nib is in contact with the

surface, and the pen is able to sense tags at a sufficient rate to capture human handwriting (i.e. at 200 dpi or

greater and 100 Hz or faster). Information captured by the pen is encrypted and wirelessly transmitted to the

35 printer (or base station), the printer or base station interpreting the data with respect to the (known) page

structure.
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and has a unique pen ID 61. Figure 23 shows the netpage pen class diagram
“reflecting pen-related information 5 maintained by a registration server
11 on the Pghpadss network. When either nib is in contactpciidddomiast Page,
the pen determnes its position and orientation relative to the page. The
nib is attached to a force sensor, and the force on the nib is interpreted
relative to a threshold to indicate wmther the pen is "up" or "down".
This allows a interacti . he - iP[ﬁl ssi ng
w th the pen ni b%ﬁelp%?%rf%%ﬁ%“gg?eqﬁgg’t’a%p ay" ?ﬁ?oglrir_grgtn?r%% ro%mlépéréea?v\%r%k.
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pen-up event. A stroke is also tagged with t age net page
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Whenever the pen is within range of a printer with which it can communicate, the pen slowly
flashes its “online” LED. When the pen fails to decode a stroke relative to the page, it momentarily activates

its “error’” LED. When the pen succeeds in decoding a stroke relative to the page, it momentatily activates its
35 “ok” LED. )

A sequence of captured strokes is referred to as digital ink. Digital ink forms the basis for the



The pen is wireless and transmts digital ink to the netpage printer via a
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| ayout mai ntai ned persi stently by a netpage page server (see below). The
page Iayoui 27 ef g such as inmages, fonts and pieces of text,
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01/223% PCILAYOCD 01109  -26- 1.7.1 Hyperlinks A hyperlink is a neans of

sending a nessage to a renote application, and typically elicits a printed
When the page server receives the stroke from the pen, it retrieves the page description to which

the stroke applies, and determines which element of the page description the stroke intersects. It is then able to
interpret the stroke in the context of the type of the relevant element.

A “click” is a stroke where the distance and time between the pen down position and the
30 subsequent pen up position are both less than some small maximum. An object which is activated by a click
typically requires a click to be activated, and accordingly, a longer stroke is ignored. The failure of a pen

action, such as a “sloppy” click, to register is indicated by the lack of response from the pen’s “ok” LED.

There are two kinds of input elements in a netpage page description: hyperlinks and form fields.
Input through a form field can also trigger the activation of an associated hyperlink.

'
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It consist S O ox It can also be used, in conjunction with the “submit delta” attribute of a form hyperlink, to provide

30 continuous input to an application. It can therefore be used to support a “blackboard” interaction model, i.c.
where input is captured and therefore shared as soon as it occurs.

1.7.2 Forms
A form defines a collection of related input ficlds used to capture a related set of inputs through a

printed netpage. A form allows a user to submit one or more parameters to an application software program
35  running ona server.

A form 867 is a group element 838 in the document hierarchy. It ultimately contains a set of



field instances 870 which correspond to the field elenents 845 of the form
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type of th r ponding field element. Each field val UsemX&hfife | NPUt
t hrough a S‘éﬁ&i’%ﬁar printed forminstance, i.e. through one or nore

printed netpages. The form 5 class diagramis shown in Figure 32. Each
forminstance has a status 872 whi ch | ngy cates whether the formis active,

frozen, submtted voi d. o Aformis ve fir rjpnted. A
for m becomeE™pkfisl gl 39% B’§ o5 FoppSeuts & pyinte mi‘*"reé’téwm tc‘ms""i""gapsdez?lched

A for m becofieltsingantesrB10t wdch spmesponch to 'b*fﬁqldc gJements) B4 5sof jthsrforpy Bash (fipld jinstange; bes 9 oy
activated, ugksSvand 518, WhsRaye h&kndhaﬁmégﬁeorwbmeﬁpoﬂ&hmd clahett Blohfied ale. A
form becorres v |d th se Y 533 v f Of &

dupl i cate B g{*&%@w&'ﬁd&‘ o?n"?expler‘%es@'Jm r?g‘f%p?&%"‘iu i gézsexplo% time

i s reached, class‘tasrﬂnmmntnﬁwﬁ?re t he form has been active exceeds the forms

speC|f|edI|fet|rre Wi le t efor Ct I_nput al | | nput
through a formmh?’&%@'s‘nsﬁﬁcft"]%f&s?% é}, “te h@%%’?pﬁrfe Bacnvf %m'ba?ﬁﬁgdound
field 833 ofoid ar ¢wpiredet %mamcﬂ\pag@fMMé@th&H@"?%?Wf@%ﬂ%ﬁ 56?”
frozen, for @heSivesthedSA Bhn beSonitt uBMRE onAidye T iti AbREésiok Byperkikblids beeRackiafeduiésen t he

formis not 'Pfa'&tl’:\j:&égrﬁfr Zte:{lm" nggégegtAegm@&qneggﬁt J,Sl,rq;w{,ﬁsﬁpomm;n%norm

status repo ormi ns

ance i s assocl at ed §’E‘35
i nst and@s  deset aoridprlieste form regr rempaEh A BFHEPIES MR e F’Bﬁﬁ"ﬁl Fige s fRghe 18 | ows
al | but thewhedthe Sie aﬁm Hagbead actve egeads therfoan ' pecifiedlifétizne. Whikethe fen isgdive, bube

excl uded {1 g i AnHERLHR bl oMk ihoCBRE Widlaidipoila bbaclgifiod il 830aA] 1 nk
873 consi sts OF set. 0 rrest ed stroke MF? s, lkmghmofa vvhtltgh
consi sts of%’%‘?ﬂ"%‘ e é“é‘?’ﬁ“éﬁ??h 1e"néoan3| StEY ST Ret of
ti mest arrpedsupretmfomhmmfmmta@'reorﬁeﬁehwfeWMPW@%@M@’ﬂén
orientation and nb force. The di.gital cl.ass diagra | Flgure
33. A ﬁ%’el d el enef %‘HH“@&%W%H@&??%‘EWF@W?% gq%n)nan,ﬁns

drawi ng fi evetbio Kigtpry.(his allowsdllpntthe istest veision of 2 §@@in aPpyticulat @mer@ri@rlaemlu@ﬁ 8@'5
diagramis ghawn in Figure 34. Any digital ink captured in a field' s zone
58 is assigned to the field. 25 A checkbox field has an associ ated bool ean
val ue 881, as shoshinpunis Béptyred as dRBal inkByigipsbinik878 gongiftad€ a sef of timestagped sioks grogpk e, a
fill Zi 9Zagg74edalh of whichtotis€ O d ot ot s hes&kﬁeosqsfnaa.lsdom cRitE0faa SEMEmeRaniptd n Val Ue

Mie.
vl e 385, O i 85 o-hEh Sl o b ke 150l BPRAC AREHY

field s zonélowlsln&e#ﬁ-’ratlcal I y converted to text via online handwiting

recogni tion, and 'kf s Jag%écﬂgofcgiglats&%%: elﬂﬁ de&’vﬁ:lé%lf s%"oH‘e
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30 to the field’s value. Online handwriting recognition is well-understood (see, for example, Tappert, C., CY. .

Suen and T. Wakahara, “The State of the Art in On-Line Handwriting Recognition”, IEEE Transactions on

Pattern Analysis and Machine Intelligence, Vol.12, No.8, August 1990, the contents of which are herein

incorporated by cross-reference).

A signature field has an associated digital signature value 883, as shown in Figure 37. Any digital
35 ink captured in a signature field’s zone is automatically verified with respect to the identity of the owner of the
pen, and a digital signature of the content of the form of which the field is part is generated and assigned to the

N
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Table 2 summarises these various pen interactions with a netpage.

Table 2 - Summary of pen interactions with a netpage

Object Type Pen input Action
Hyperlink General Click Submit action to application
[Form Click Submit form to application
Selection Click Submit selection to application
Form field [Checkbox |Any mark {Assign true to field
Text Handwriting Convert digital ink to text; assign text to
field
Drawing _ Digital ink Assign digital ink to field
ignature  [Signature Verify digital ink signature; generate
digital signature of form; assign digital
Isignature to field
None - Circumscription E.ggign digital ink to current selection
25 The system maintains a current selection for each pen. The selection consists simply of the most

recent stroke captured in the background field, The selection is cleared after an inactivity timeout to ensure
predictable bebavior.



recent stroke captured in the background field. The selection is cleared
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50 in the stroke e
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to a field mgecibesotiy thamlqu&fersaempeﬁdi?&ﬁ)gth(me &iiption Picidentififnd GR§7)x fokitedt 0 t he
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correspond| n also, wt t he registration,server

using the p%‘ﬁ‘g&m@rwg“bP‘F@'&f‘?‘%‘T‘%ﬁJ’E‘?ﬁ%“Q‘EﬁW@“&%‘ Efg"tﬁ'g 05n"?géspo di ng
appl i c&0i onthe digicl sigaatirgmihefipldvalpe. 005) 30 the digital signature to the field
value. 1.7.3 Page Server Cormands A page server command is a comand which
i s handl ed | gcal Ié bégt he e jServer. It operates directly on form page

and docunent’#nst rver G
A page server command is a command which is handled locally by the page server. It operates

directly on form, page and document instances.

A page server command 907 can be a void form command 908, a duplicate form command 909, a

35 reset form command 910, a get form status command 911, a duplicate page command 912, a reset page

command 913, a get page status command 914, a duplicate document command 915, a reset document
command 916, or a get document status command 917, as shown in Figure 39.
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A page server command 907 can be a void formcomand 908, a duplicate form
~command 909, a 35 reset formcommand 910, a get form status command 911, a
duplicate lzgg gnmand 912, a reset page command 913, apgfhuRadfoest at us
command 914, a plicate docurrent command 915, a reset docunent conmmand
916, or a get docunent status command 917, as shown in Figure 39. ~I1ll WO
01/ 22358 PCT/ AUCO/ 01109 -30 A void for.rmcomrand voi ds the correspondi ng

forminstance. A Eu&“acate fgarm CIW%Q&M& %%&?ﬁ%@oﬂ&n QLD
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who publ i sPggliale w %?%5&%%&5&%&%&@@%%&@%fa{uw&ed and the
formstatus of the torminstance. Since a foam hyperlink instance contains
a transaction | D, sihda@ faiamjpediak mmcémﬁa thasadtitn/ 1D, the epplicationfhiasoel HE invived innew
forminstan . P ACTell %g]ng ork Spikal e i lefdn
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command. A baskgpoundfie é’glé“d?ﬁfﬁﬁd IﬁP‘BH‘t}Eé@"&S bF“’F"hP‘e‘ﬂP"(‘E‘d‘ﬁﬁ °(5‘P’ thep) dhe dulipgted@®fondi ng
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status of awys pfiMsaler Whbm & GikprktiSand the ktftusRPdny fofs.it cdiis BadAge | 0go whi ch

. appears on every netpage is usually associated with a duplicate page

el ement. 20 When Zhepwigage logs phicicapdas od wpini wipegeds veidll afsociated with b Juplicaterpagrer ved,
field val uegegthe printed in their native form i.e. a checkmark appears as
a standard checkmark graphic, and text appears as typeset text. Only

drawi n@® and si gn¥hewasgecippearis duplichthiowith fisldi vafisas ptesefved, fivld wiltieh are priited retbain e
acconpani edpdgye M%@M@dﬁ&%ﬁ&@h& standbet & HiE GRS aﬁ,eaaia {8, Only
verificatio ullcate docunen‘ggmanrpmndgp ces a Q,tem&grg f. t he
correspondlﬁ'b Barys gRer 19, et R B s(fﬁ?)un%f?mp Fae %’i’% er ved.
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duplicates the for i n he sane ate formc d does. A reset
docunent conmmand ﬁ"& e%’dﬁ"(ﬁi) P’B?Ef"ﬁ’é%'ﬁ ?’é"%”ﬁ% YRS RN ¢
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a reset %&ﬁd
printed rep l]rgztl(éé(%n] H gé}got?ﬁg "?s%ﬁﬂg otr?%é%ﬁbﬁg ocu}fﬁrra\t le nstéﬁge
i ncl udi ng ViRl d95FRAm coptaing mtff’mw?ehﬂiﬁcs%egmm cprpsBAgd Tefe e JRTEP £ A S=4A PRt ed,

form command does. A get document status command produces a printed report on the status of the

30  comresponding document instance, including who published it, when it was printed, for whom it was printed,
and the status of any forms it contains.

If the page server command’s “on selected” attribute is set, then the command operates on the page

identified by the pen’s current selection rather than on the page containing the command. This allows a menu

of page server commands to be printed. If the target page doesn’t contain a page server command element for
35  the designated page server command, then the command is ignored.

An application can provide application-specific handling by embedding the relevant page server



and the status of any fornms it contains. If the page server conmand's "on
sel ected" attribute is set, then the command operates on the page
identifiedyyoffigsgpen’ s current selection rather than on,dbe . nhage

cont ai ning the conunand. This allows a nenu of page server conmands to be
printed. If the target page doesn't contain a page server command el enent
for 35 the designat ed page server conggd, then the commnd is ignored. An
application_can .gan .p OVI l.icationsspecific han I|n . enbeddi ng the

rel evant page ser\E/er \7\b 3&)"0 g C#%Mf’l q‘ pipeard i n a
hyper | i nke@@@hﬂd@%ﬂﬁeﬂwmwm@ he hyperl i nk associ at ed WI th
the hyperlink roup rather than executing, e”p e server comand.

page server mna'g F 1oE PP e ﬁ”‘?%f“ ﬁff"gh‘ ute gspty 4\ hiddeo "P’gm"é'ét A
hi dden commtd@#mmandmmmamqummmmnmd@mﬂvluapagacamww cannot
be actlsatadadwa@%hyagb&n&ddﬁﬂﬁdd&admadmge;f ; Servafcbiniadll Rl ido @
page server, 1%:[? esgbedded in a different page, if . that page server
conmand has’ Sel ected” attribute set. 1.8 STANDARD FEATURES OF
NETPAGES I n the pref erred form each netpage is printed with the netpage

| ogo at therdot t ctaipArs Fediukes FNeteices t 1S a netpage and therefore has
interactive IOFOIOQiiuﬁa‘mﬁﬂde&ﬂﬁeﬂéﬁnﬂﬁém%n&paﬁél%aﬁwﬁo%min&lca%ﬁln cases

10 pressin | o roduyces. a co In the case of aform

t he but onqp‘f‘él)le °e%95hocg %”1“ Y E‘?ﬂ‘g%&@’e‘f’%’%&ﬁﬁ?ﬁ PRl Tt B ocur e
documeh si’ﬁ“éﬁ'i‘g&’g logo P'P‘B‘R“éf‘ 4 %ww@%w%a%@e@vmvm@%acwmﬂmmw
note or achmerAddsi thgcagdfesecud ddcuhdt, 3uth bs atickefdr@ovParQhc Suinelidits! BCkil@Rtory 8Bothandl ed
directly byorgé;@hs{ng}”%yant net page page server. Special copy functions are
handl ed by |1 nking the logo button to an application. 15 1.9 USER HELP
SYSTEM I n a pr ef ane ea&urem‘agdpaaeaby ﬁ:ﬁ&i& .mmnmacga:emylbgmrrelémsn@pagd pagd Rrviut t on

| abel l ed " \@ﬂm hel p page 46 of
| nc I'n B‘ﬁmﬁo%

|nfornat|on status 0 prlnter con ctlon status of printer
consunmabl es 20 top- Ievel hel p nenu docunent function nmenu top-Ievel

net pag#s netMor k diseridstLeSystEine hel p nmenu provi des a hierarchical nmanual on -
how t o use the néigppeferes yrtiodinient, th e@pagkyitkeeehad a sinigle Gitlolabe & Hely"Wheid gRsed he

foll ow ng f; i a docunent print a clean copy of

a form prll{netﬁ&t%%e s#ﬁgwgfomodo%g’nen?&A docunent function is initiated by
sel ecting teshe dogut@igrin@ivonmkdig pressing the button. The status of a _

. docunent indicates who published it and when, to whomit was delivered, and
t o whom and whenstitis ofgaigter consumables

20 . top-level help menu
. document function menu
. top-level netpage network directory

The help menu provides a hierarchical manual on how to use the netpage system.

The document function menu includes the following functions:

25 . print a copy of a document
. print a clean copy of a form
. print the status of a document

A document function is initiated by selecting the document and then pressing the button. The status
of a document indicates who published it and when, to whom it was delivered, and to whom and when it was
30  subsequently submitted as a form.

The help page is obviously unavailable if the printer is unable to print. In this case the “error” light
is lit and the user can request remote diagnosis over the network.




30 subsequently submtted as a form The hel p page is obviously unavail abl e
“if the printer is unable to print. In this case the "error” light 1is lit
and the usgpepaisy equest renote di agnosis over the netwadiavdbhidsl22358
PCT/ AUD0101109 -32- 2 PERSONALI ZED PUBLI CATI ON MODEL In the follow ng

description, news is used as a canonical publication exanple to illustrate
personal i zati on nechani sns in the netpa&a?e system Although news is often
used in th% |i”‘$§%o§ﬂﬂ§@PﬁﬁmA er and newsmagazi ne news, the intended
scope in the

pr e?neg‘ﬁ JCI{) Hltnge )8%\‘:/"& ?nr 2 ls us%d atcgn%?l&?mgaﬁons y)%l%qﬁmo Ellt'sg'ate

editorial conten content 0 atron are
per sonal i z eesopalipatien mmﬁtm?mrﬂ’%“@% e t‘(?f‘f“a‘l‘“dc’arﬁ‘l‘e‘ﬁ?“q gnse of

per sonal i z aékspubé eddGbsihagagincnbles, thecintetéd sEope iR MhP et bonjextdd videed and inplicitly
captured interest profile. The advertising content is personalized
accordithg to t hén thenptege sptemotbediteripl cantent g ths givagsiingccontent of ampys peificaipn are
PERSONAL| Z perdotliizel Cusifig Siterert lirkedh@tisnk. The @didiidl Qéhteht' plriodilizedQikcofi@igho §O bdadeds !

th t hat
Wi 1o nows TR Sirt A EeiHY bt it oy Lol b f bkl e R
streans ar &=zgdsr eiguticepddrpomaphs °oy a news publisher or by a specialized news

aggregator. News publi cat ions typically correspond to traditional
newspaper s a,nd n@gﬁ ¥By! e news streans can be many and varied: a

"Yaw' fipws Teed “" s OF nbA's %u&c%p aidke! dﬂﬂmlx%ﬁéuﬁghb%&%ﬁm"‘%t er’s

colum, a friend s eq[an L8oar o,

net page pulfictecat Aer g%mam% L‘}ﬂm mbﬂlrémpw ?eerasaree Andcsrlited By the gublishegnews

publ i cat i oneadsare\Eglegaies eittiacby aaggs Pibjlishar o byaf spetialided pdwe agpergmor Sewe publicatiddy

handl i ng t ke, AgULAGRAR maamuh@osgfpe&%&w &es,wke@%maa%am =gl ected
directly by t hé reader he server, is able &lﬂ)cce aQIv Iﬂ'g'gqu’ﬁ ages
over whi ch Ve 3{RE; @° ar’ff)wssgﬂf"t%ﬁ“ﬁt%‘s“@bﬁf’ w?ﬁ”’fﬁ bui | ds
~a dail1b neheqod prae rigger’s ereaailng one or nore contributing news publications,
and creating a personalized version of each. The resul t| dai | edl tions

are printed and DOUTPeEe SERlicien serves sygparts the pybliqation af chusipems g 3% Yl ge e
nmenbers of agerdguios eftvanltiile e isteearhd. By bx@pe@sazmpmauﬁlieﬁceﬂlemmz efimevestsweags

tastes by sa&be@@&ebmydletet&r &@Ea@ﬁglmetpﬂnkhd;é}sam?%pa@adv&bﬁ&l%mgmwg t hem
For each p%%}gﬁ"‘.iathn the reader optionally selects specific sections. Sone

sections a 25 whil e others appear weekly. The daily sections

avai | agg e from The Jﬁﬁ%bﬂuhdsl'dﬂﬁ%ev@&b&ﬂ?sele&ﬂé o %ARRL &nmwusgcde bthme One
PI us", "Nat |é)nal ernat.i o /Living",

Tochhol ogyd i petegiifa Saion e, The bt b PR e SHEopLonEatn s o1 o
publ i cat i orninglemewipaper. Fbe vridunminbers oftadovsehold fypically exgiesss theiy diffessat inpergsts dndtagies by v
newspaper RectigQiffeieit daily pbliQions A thedRfomiAg@emone drawi ng on any nunber of
news streams. Custom sections mght be created for e-mail and friends’
announcemnent s BGOI(éh@eauym#,'ﬂ)e,reaéqr oftigrllngiett grdfitgecionSohewdionsfappeargiaiici f i ¢
topi cfszs " Alvailid &hus%pmqegap RISl sectiohY avABd1renE el MU, Y&mezﬁﬁiﬁrfmoamqﬁm al) ly
specifies it el ive SHoLe, Mg@% um . ng or
nuneri cal | y:j 6.y One Husf Emt?mgl 'ltn{%'mnﬁll’fnb 4”’“ ages an “f‘ eToé"é"llorgg
proportion "Fl{elseé pfﬁgallal@i sgctiens is specific to a publication, as is the default subset.

The reader can extend the daily newspaper by creating custom sections, each one drawing on any
number of news streams. Custom sections might be created for e-mail and friends’ announcements
30 (“Personal™), or for monitoring news feeds for specific topics (“Alerts” or “Clippings”).

For each section, the reader optionally specifies its size, either qualitatively (e.g. short, medium, or
long), or numerically (i.. as a limit on its number of pages), and the desired proportion of advertising, either
qualitatively (e.g. high, normal, low, none), or numerically (i.e. as a percentage).

The reader also optionally expresses a preference for a large number of shorter articles or a small
35 number of longer articles. Each article is ideally written (or edited) in both short and long forms to support this



qualitatively (e.g. high, normal, |low, none), or nunerically (i.e. as a
percentage). The reader also optionally expresses a preference for a |arge
nunber of okt fssarticles or a small 35 nunber of | onogdrRdoleslessS. Each
article is 1deally witten (or edited) in both short and long forns to
support this WO 01/22358 PCT/ AU00O/ 01109 -33- preference. An article may
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sophi sticati of the reader, for exanple to provide children's and
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cor r espondi R@ing Gixhd editorsnd dre daliveded t nbstirete@antsligcrb@ader ' s speci fied capacity. A

different serendipity factor can be specified for different days of the
week. The reader TieseadenprtiomaBespécifiesyevendipity fictprogither qualitptively ferg da A Apn’t SHPHSE oSt
W thin a segd)] &Rumenitilly. (aigh seedipity Bcor lodlers iia @hr@lidldodséd! foramitchifs dugigcebllddbyrativia e

edi tors. The, spegd. el NeuLeROEL o Bt \BhoGRIRSEIbA AL GIRLS deGagval 1Y

at which inag be delivere opt I onal °¥ specifies a

prefer ence wrﬁet@wéw 1 dilfeyers sepspdinity; faptpr cpn be FRegjfind fo fiffysest days number or
si ze | mages | Reiele I8Y gﬁ(ﬁm%ﬁ%?mbmtﬁgs St Ynd e vl b YeBioR Chnd s QR

qual i t\é e: res greater conpression). 25 At a
gl obal peveﬁepmsﬂsw FEEsf i es how quant ities, dates, tines and

nonet ary val ues liz d Th| Sonhelhd s are
i mperial or met r?{c-h‘ e &a‘ e Bhe an(fgfi tb?%ﬁg%&%anag Iocai
currency, aﬁﬁ%tﬂ@ﬁ“ﬁﬂ@@ﬂ@ﬁ#ﬁ‘&tﬁ'm%fmﬁﬁ‘"ﬁ"ﬁesgﬁ*ﬂ'q%ﬁ‘mﬁﬂs&ﬁ or
annot ati on. ofT.h@&es B refael, @RE MgeSihfy be dbivered etCovier atint (txeat logrerdaelition brovdth bredtey by
default. To_r @3 reading difficulties caused by poor eyesight, the reader
optionally sp citres a global 30 preference for a |larger presentation.

Both t@st and i Mages glabab leed abccreadarcspeifie WY guantiies ldateg Sised il ouonwdry ealues gre
accommodat efl 81, GRE BydiAecish thﬁePWﬂ mm @aomomm e Xbrlani S
publ i shed, an |ts correspondil ng fext encodlng

a local currency, and whether the locahzauon consist of in situ tx txon or annouuon. These preferences are

derived from the reader’s locality by defauit.

To reduce reading difficulties caused by poor eyesight, the reader optionally specifies a global
30 preference for a larger presentation. Both text and images are scaled accordingly, and less information is
accommodated on each page.

The language in which a news publication is published, and its corresponding text encoding, is a
property of the publication and not a preference expressed by the user. However, the netpage system can be
configured to provide automatic translation services in various guises.

i



property of the publication and not a preference expressed by the user.
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to deal with advertising aggregators than to directly capture advertising. Even though the advertising

aggregator is taking a proportion of advertising revenue, publishers may find the change profit-neutral because
30 of the greater efficiency of aggregation. The advertising' aggregator acts as an intermediary between
advertisers and publishers, and may place the same advertisement in muitiple publications.

It is worth noting that ad placement in a netpage publication can be more complex than ad
placement in the publication’s traditional counterpart, because the publication’s advertising space is more
complex. While ignoring the full complexities of negotiations between advertisers, advertising aggregators and

35  publishers, the preferred form of the netpage system provides some automated support for these negotiations,
including support for automated auctions of advertising space. Automation is particularly desirable for the
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part of the value of its brand, not to be found elsewhere. Collaborative filtering vectors are therefore also

maintained by the relevant netpage publication server.
25 Contact details, including name, street address, ZIP Code, state, country, telephone numbers, are
global by nature, and are maintained by a netpage registration server.
Presentation preferences, including those for quantities, dates and times, are likewise global and
maintained in the same way.

The localization of advertising relies on the locality indicated in the user’s contact details, while
30 the targeting of advertising relies on personal information such a5 date of birth, gender, marital status, income,
profession, education, or qualitative derivatives such as age range and income range.

For those users who choose to reveal personal information for advertising purposes, the

information is maintained by the relevant netpage registration server. In the absence of such information,

i
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telephone numbers; global preferences 816, including privacy, delivery and localization settings; any number
30 of biometric records 817, containing the user’s encoded signature 818, fingerprint 819 etc; a handwriting
model 819 automatically maintained by the system; and SET payment card accounts 821, with which e-
commerce payments can be made.

In addition to the user-specific netpage account, each user also has a netpage account 936 specific

to each printer the user is authorized to use. Each printer-specific account is used to accumulate micro-debits

35 and credits related to the user’s activities on that printer. The user is billed on a regular basis for any
outstanding debit balances.
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25 using the Extensible Stylesheet Language (XSL). XSL provides precise control over text formatting
independently of the region into which the text is being set, which in this case is being provided by the layout.
The text object contains embedded language codes to emable automatic translation, and embedded
hyphenation hints to aid with paragraph formatting.

An image object encodes an image in the JPEG 2000 wavelet-based compressed image format. A

30  graphic object encodes a 2D graphic in Scalable Vector Graphics (SVG) format.

The layout itself consists of a series of placed image and graphic objects, linked textflow objects
through which text objects flow, hyperlinks and input fields as described above, and watermark regions. These
layout objects are summarized in Table 3. The layout uses a compact format suitable for efficient distribution
and storage.
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Ci r CNHeb4 sabseribsd publivetion fis revdeto b disnitinved, e G@mgd blication tdharnlléduey can

be deliver % m@‘ﬁmg getlﬁge ID server 12, a uniqué ID for each page, page instance, document, and document

instance.

The server computes a set of optimized subsets of the shared content and creates a multicast
channel for each subset, and then tags each user-specific layout with the names of the multicast channels which

10

will carry the shared content used by that Iayout. The server then pointcasts each user’s layouts to that user’s

printer via the appropriate page server, and when the pointcasting is complete, multicasts the shared content on

the specified channels. After receiving its pointcast, each page server and printer subscribes to the multicast
channels specified in the page layouts. During the multicasts, each page server and printer extracts from the

multicast streams those objects referred to by its page layouts. The page servers persistently archive the

16

received page layouts and shared content.

Once a printer has received all the objects to which its page layouts refer, the printer re-creates the

fully-populated layout and then rasterizes and prints it.

Under normal circumstances, the printer prints pages faster than they can be delivered. Assuming a

quarter of each page is covered with images, the average page has a size of less than 400KB. The printer can

20

therefore hold in excess of 100 such pages in its internal 64MB memory, allowing for temporary buffers etc.

The printer prints at a rate of one page per second. This is equivalent to 400KB or about 3Mbit of page data
per second, which is similar to the highest expected rate of page data delivery over a broadband network.

Even under abnormal circumstances, such as when the printer runs out of paper, it is likely that the

user will be able to replenish the paper supply before the printer’s 100-page internal storage capacity is

25 exhausted.
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30 Public-key cryptography, also referred to as asymmetric cryptography, uses two encryption keys.
The two keys are mathematically related in such a way that any message encrypted using one key can only be
decrypted using the other key. One of these keys is then published, while the other is kept private. The public
key is used to encrypt any message intended for the holder of the private key. Once encrypted using the public
key, a message can only be decrypted using the private key. Thus two parties can securely exchange messages

35 without first having to exchange a secret key. To ensure that the private key is secure, it is normal for the
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Is first registered on the network. _
en the printer connects to the netpage network for the first time after installation, it creates a

signature public/private key pair. It transmits the secret ID and the public key securely to the netpage

30 registration server. The server compares the secret ID against the printer’s secret ID recorded in its database,
and accepts the registration if the IDs match. It then creates and signs a certificate containing the printer’s
public ID and public signature key, and stores the certificate in the registration database.

The netpage registration server acts as a certificate authority for netpage printers, since it has
access to secret information allowing it to verify printer identity.

35 When a user subscribes to a publication, a record is created in the metpage registration server
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transmits its pen ID to the printer, and the printer transmits the pen ID to the netpage registration server. The

30 server generates a session key for the printer and pen to use, and securely transmits the session key to the
printer. It also transmits a copy of the session key encrypted with the pen’s key-exchange key. The printer
stores the session key internally, indexed by the pen ID, and transmits the encrypted session key to the pen.
The pen stores the session key internally, indexed by the printer ID.

Although 2 fake pen can impersonate a pen in the pen registration protocol, only a real pen can
35  decrypt the session key transmitted by the printer.
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verification failure, to support easy point-of-presentation document verification.

Clearly neither the watermark nor the user’s photograph are secure in a cryptographic sense. They
simply provide a significant obstacle to casual forgery. Online document verification, particularly using a

30 verification pen, provides an added level of security where it is needed, but is still not entirely immune to
forgeries.

35 NON-REPUDIATION
In the netpage system, forms submitted by users are delivered reliably to forms handlers and are
persistently archived on netpage page servers. It is therefore impossible for recipients to repudiate delivery.
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25 The first step to being able to make SET payments is to register the user’s biometric with the

netpage registration server. This is done in a.controlled environment, for example a bank, where the biometric
can be captured at the same time as the user’s identity is verified. The biometric is captured and stored in the
registration database, linked to the user’s record. The user’s photograph is also optionally captured and linked
to the record. The SET cardholder registration process is completed, and the resulting private signature key
30 and certificate are stored in the database. The user’s payment card information is also stored, giving the
netpage registration server enongh information to act as the user’s proxy in any SET payment transaction.
When the user eventually supplies the biometric to complete a payment, for example by signing a
netpage order form, the printer securely transmits the order information, the pen ID and the biometric data to
the netpage registration server. The server verifies the biometric with respect to the user identified by the pen
35 ID, and from then on acts as the user’s proxy in completing the SET payment transaction.
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specific state informati on wi thout know edge of the global identity of the
user. The system also maintains an independent certificate and private signature key for each of a user’s

applications, to allow it to sign application transactions on behalf of the user using only application-specific
information.

30 To assist the system in routing product bar code (UPC) “hyperlink” activations, the system records
a favorite application on behalf of the user for any number of product types.

Each application is associated with an application provider, and the system maintains an account
on behalf of each application provider, to allow it to credit and debit the provider for click-through fees etc.

An application provider can be a publisher of periodical subscribed content. The system records
35 the user’s willingness to receive the subscribed publication, as well as the expected frequency of publication.
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The page server then allocates document and page instance IDs and forwards the page descriptions,
including page IDs 50, to the printer. It includes the relevant set of multicast channel names for the printer to
30  listento.

It then returns the newly allocated page IDs to the application for future reference.

Once the application has distributed all of the document structures to the subscribers’ selected
printers via the relevant page servers, it multicasts the various subsets of the shared objects on the previously
selected multicast channels. Both page servers and printers monitor the appropriate multicast channels and

35 receive their required content objects. They are then able to populate the previously pointcast document
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The second page server allocates document instance and page IDs 50, returns the newly allocated
page IDs to the application, adds the complete document to its own database, and finally sends the page
descriptions to the requesting printer.

30 The hyperlink instance may include a meaningful transaction ID 55, in which case the first page
server includes the transaction ID in the message sent to the application. This allows the application to
establish a transaction-specific context for the hyperlink activation.

If the hyperlink requires a user alias, i.e. its “alias required” attribute is set, then the first page
server sends both. the pen ID 61 and the hyperlink’s application ID 64 to the registration server 11 to obtain
35 not just the user ID corresponding to the pen ID but also the alias ID 65 corresponding to the application ID
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The digital signature includes the alias ID 65 of the corresponding user. This allows a single form

to capture multiple users” signatures.

30 55 FORM SUBMISSION PROTOCOL _
A preferred embodiment of a form submission protocol is shown in Figure 43.

Form submission occurs via a form hyperlink activation. It thus follows the protocol defined in

Section 5.2, with some form-specific additions.

In the case of a form hyperlink, the hyperlink activation message sent by the page server 10 to the

T
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30 representations of the RF chip 133, the image sensor 132, the tri-color status LED 116, the IR illumination

LED 131, the IR force sensor LED 143, and the force sensor photodiode 144,

The pen controller chip 134 includes a controlling processor 145. Bus 146 enables the exchange of
data between components of the controller chip 134. Flash memory 147 and a 512 KB DRAM 148 are also
included. An analog-to-digital converter 149 is arranged to convert the analog signal from the force sensor

35  photodiode 144 to a digital signal.

An image sensor interface 152 interfaces with the image sensor 132. A transceiver controller 153

Qi
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location tag ID can then identify an object of interest rather than a position on the surface. For example, if the
object is a user interface input element (e.g. a command button), then the tag ID of each location tag within the
area of the input element can directly identify the input element.

30 The acceleration measured by the accelerometers in each of the x and y directions is integrated
with respect to time to produce an instantaneous velocity and position.

Since the starting position of the stroke is not known, only relative positions within a stroke are
calculated. Although position integration accumulates errors in the sensed acceleration, accelerometers
typically have high resolution, and the time duration of a stroke, over which errors accumulate, is short.
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The glue wheel assembly 673 consists of a partially hollow axle 679 with a rotating coupling for
the glue supply hose 641 from the ink cartridge 627. This axle 679 connects to a glue wheel, which absorbs
adhesive by capillary action through radial holes. A molded housing 682 surrounds the glue wheel, with an

35 opening at the front. Pivoting side moldings and sprung outer doors are attached to the metal bracket and
hinge out sideways when the rest of the assembly 673 is thrust forward. This action exposcs the glue whecl
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625 is separate, since netpage printers allow the network connection to be factory-selected or field-selected.
Flash memory 658 and the 2x256Mbit (64MB) DRAM 657 is also off-chip. The print engine controllers 760
30 are provided in separate ASICs.

A variety of network interface modules 625 are provided, each providing a netpage network
interface 751 and optionally a local computer or network interface 752. Netpage network Internet interfaces
include POTS modems, Hybrid Fiber-Coax (HFC) cable modems, ISDN modems, DSL modems, satellite
transceivers, current and next-generation cellular telephone transceivers, and wireless local loop (WLL)

35 transceivers. Local interfaces include IEEE 1284 (parallel port), 10Base-T and 100Base-T Ethernet, USB and
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722 PRINT ENGINE CONTROLLER
The page expansion and printing pipeline of the print engine controller 760 consists of a high

speed IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax decoder 764, a
30 custom halftoner/compositor unit 765, a custom tag encoder 766, a line loader/formatter unit 767, and a
custom interface 768 to the Memjet™ printhead 350.

The print engine controller 360 operates in a double buffered manner. While one page is loaded
into DRAM 769 via the high speed serial interface 659, the previously loaded page is read from DRAM 769
and passed through the print engine controller pipeline. Once the page has finished printing, the page just
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e-mail sys ttﬁ‘e%amc, which may or may not be unique. Netpage e-mail is usually addressed by selecting a name from a
list, for example from the global list of netpage users or from a particular user's list of contacts. The user's
nickname or alias helps disambiguate similar names. A netpage user usually doesn’t have to know or specify

another netpage user’s unique id.

30 When a netpage user wants to send e-mail to an Internet user, they must specify an Internet e-mail
address. Similarly, when an Internet user wants to send e-mail to a netpage user, they must specify a netpage
Internet c-mail address. The netpage network is known by one or more domain names on the Internet. Netpage
mail gateway servers exchange e-mail with mail sexvers on the Internet, and.in particular receive Internet e-
mail addressed to a netpage domain name. Each netpage user is given an e-mail alias id by which they are
35  identified within a netpage Internet domain. A user’s netpage Internet address therefore takes the form <e-mail
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8.21 E-mail User
30 The e-mail object model revolves around an e-mail user 1000, as shown in the class diagram of

Figure 46. An e-mail user 1000 is either a netpage user 800 or an Internet user 1002.

8.2.2 E-mail
As illustrated in the e-mail class diagram of Figure 47, the e-mail 1003 itself consists of a number

of pages 1004. Each page corresponds to a netpage. The page structure is logical because the e-mail is

1T
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8.24 Contact List
Each user has a list 1012 of contacts 1013, The contact list 1012, as illustrated in Figure 49,

provides a more convenient basis for selecting e-mail recipients than the global list 823 of users, particularly

30 since most user's contact lists will fit on a single double-sided printed page. The contact list also provides a
basis for ignoring unsolicited e-mail. A privacy option allows a user to ignore e-mail not sent by a member of
the contact lst,

A user may create any number of contact groups 1014 within the contact list, and treat a group as a
single contact 1015 for the purposes of addressing outgoing e-mail and controlling the delivery of incoming e-
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Sl i |t o BB e O ot GRS Sp e Satper it ol ik i A SRR b oh B

reci pi ents foon Fhe(uper uest speckfylat leashp eepipipnit befoze W@“I!S’éi’"&“‘cont acts 1013. Each
contact,_ has a <Tg> and <C(c). checkh 0 2 as wel mai | >
butt on 12024. The ﬁ’ﬁﬁﬁff’mg‘ﬁﬂ%‘?&'@sfﬁ?ﬁfﬁﬁ% nﬁf?‘fo’rx’aﬁmfa&gr%sé’aﬁgt oﬁfhat :
user. The <lelprpagel Thiselicits trcadg rdgiptents formt (FFizare 54), which ligrhe usars epntaqiyJ@13 Eaghcoptact cj ¢ 5
an e- mail gddenssad <o> akdkbdxNe22 9B S willhOmSe-whiD-dbutkh 162C€The chibithoMlieis s av e

Tho 1 ront - ( FIUPE Gyt Bl vr Ol o) mGURAC o Beofl A uY G0 PEOE:

reci pi ents mﬂd@ﬁme@@F'ﬁFfém?qf’b?fﬁ?e“ heckhores bave hegmab k‘?’?nd for the body of

the e il 1029. The ure 5 | £ I nui ng
t he boggaof the el l?? °°nsms ?Z d&l E& icjream gﬂ%lép%ngr ?‘%‘?ﬁ%mﬁ)y hand
are convert HB5sf193?rf?fdh°g'P'!l°aP I‘P‘PHF“F andtcemmmspfsn If‘IS seiPIiowd for thyhody ef i cact s

al so conver mgri02d. ke HackaBigdé 58 tarfingAlfigdDBGHr @atingihgstbe ivdyeol tigziail. ey redipient body
is retained ag 0(9.1 %&@L)v)nﬂéabyﬁaﬁaﬁiéoméfmdaénmgaﬁmwkm&m&;wﬁﬁa T8 RGécAEE etc.

to be delivere uni Torm and expressjv ne The dﬁag‘ e> b button
1031 at t hedrERbdy PERFOPSPR BURE o et catr Foerbap it HRAS 8 SghaR Ay -
25 handwritten text and diagrams etc. to be delivered in a uniform and expressive manner. :
The <add page> button 1031 at the bottom of every page of the e-mail form adds another double-
sided page to the e-mail form. Only the additional page is printed, not the entire form, but the additional page
is logically linked to the original ¢-mail. The <discard page> button 1032 at the bottom of every page discards
the corresponding page from the e-mail (but not both sides of the double-sided page). The entire e-mail is
30  reprinted with the discarded page removed and subsequent pages, if any, moved to close the gap. A blank page
is added to make the page count even, if necessary.

Each printed e-mail form corresponds to a separate e-mail instance, the uniqueness of which is
indicated by the sender’s name, date and time printed at the top of every page. Once an e-mail has been sent, it
can’t be sent again. A copy, however, can be easily made, edited, and sent. The standard <print> button on

35  every page of the c-mail form prints another copy of the e-mail form, corresponding to a2 new e-mail instance.

T



sided page to the e-mail form Only the additional page is printed, not the
“entire form but the additional page is logically linked to the original
e-mai | . Thevoslizassar d page> button 1032 at the bottom of pyphwediRas di scards
t he correspondi ng page fromthe e-nmail (but not both sides of the

doubl e-si ded page). The entire e-mail is 30 reprinted with the discarded
page renoved and subsequent pages, if aby, noved to close the gap. A bl ank
page 15 adiathlongilRish ok Oy ARGRARANRbe Sl ndebldBafESar Y. Each print ed
e-mai | formcorresponds to a separate e-mail instance, the uniqueness of
which is indi cathﬂ@&:{:&n@md&wﬁcnﬁmandd@ibﬁctanddsudEst&bkmﬂdn&tpcﬂae top

of every’ pqgﬁove:@]ﬁ&ge eas lefe, ﬂ@%ﬁﬁé&ﬂn gﬁ&ucesa;:?égt?ﬂ: #xﬁ}??o %‘&t 4 ak—a?tl nt >

copy, however, can y made
button on 33”(5\‘}%}'1” 4 page of the e-mail form prints another copy of t he

e-mail dorm corr il inst X 122358

PCT/ Auoéo/01109 @ggﬁgﬁ%m%ﬁ'}eﬁ%ﬁ‘g‘?ﬁ% ‘“an?(“i’ﬁ’ée ,g i e el selech 3% Pt
and sent i rfEEYSEn Rl bogy. nFéR‘t"ﬁ"FF"t"rf@"@F‘b‘Eﬂ'ﬂFeWtwb@P&y reC| pi ent s> and
<subj ect> fields uck, o en.to renpve recipients,

subj ect text, etcé. 1ne "“%“ Lo Lhc‘fnor?a%‘rltoducg?mé' SCTFRPTRate; e, Stachpenty The - 1y
with the st’Fﬁh’R‘"&fﬁ%cmsmfﬁn%m@dmgsw'edmammm button 1033 at the bottom
of every page attac t.he ¢ ection at. the current, end of the
e-mai | pody, The -lgntbae'\iér ’%’em? 'I'°“m3? deal”“h?éhd <EFPFPT AW SO SRR Eeh %P4 ded.
Addi t i Bhal PHgede tap of the firsh page ¢f@a|e+n3aﬂ&auelmtstaea¢m-euaem¢n 1035 Figgoeydiatte t he
at t achment .<sibjea> fieldl 1026 FuflEctiig thecsib)&OGTIMeSclmat) fford ik Ri-Rg>\hd Linsli 3dieckR® GRLECT €d

on any net Qgfieio24, &%e%@cﬂ:eﬁ& !l'om'n §idhSz opglég&e e: ggn‘ii w?%{hi%%go ltrecipﬁnm md 5°P6f t he

<reci pi ent s> and ‘<copy recipients> f
first page “BPPR¥IY: rmi| formelicits an add .recipients form 1036 (Figure

62), with the < reflectln h bj ec the mall
form The <e- il ?Hgﬁgj%iu&b ?439 Jﬂ? "‘d°>°B°G't‘F6 %ﬁ?ﬁ"l" %? "af“ﬁ@

recipi ents rCBiEphiLnknopy to e sy th %‘fth"teﬂ@“ @"ﬂﬁl‘ﬂ@‘&%ﬁhﬂepﬁmmamﬂ med, :
recipi entsmmbrmﬂwenormqaendﬁaﬁngmo&ﬂmThe <send> button 1035 at the bottom
of every page sends the entire e-mail. If the nanme of any 15 recipient is
unknown to the syshersme ofyaoy repipignt ds. ‘\*FH%SFW#’&WHI%O#;WM%G isyyirinted, edsle wiski § endi ng
name pri nt elgkckbix aliewing it to(bg&ilehei: Thed deltnai$Tbutén 40 the BRGTH 30Be fofCheads it 8- il Rrm

probl em | fyid R€relh Sfdgpi ent i s ambi guous, then a list of matching
users is prwllnt ed, lgié;]'gch wﬁaﬁyép Eeckbox allowing it to be selected. The

<e-mai20 button ahe asvhnn bm.t@mmaehmwﬁgmﬂw@m FigheSs0l R efmallBdcipiedt QdBptiond t N

the recipi gR} il ER ﬁ@% 3jed. 20 The overall e-nail user interface
flowis |IIustrat ed |n F| gure The e-mail recipient exception user
interface flowis illustrated in Figure 51. 8.3.2 Receive E-mail E-mail is

recei ved i B-3tzhe Reeeived-maih | ncom ng e-mai|l docunent 1040 (Figures 55 and
56), which has Ehamiliaérividadihe Hin dfed bitominkna ARG 1036 (Fighes S RF MR N

OUt 901 NG © bl sk ekl U oSIR) HeToBlABbRAL L B DS "Bottom ofevery page
of the e-mail docunent produces an out

25 The <reply> button 1041 at the bottom of every page of the e-mail document produces an outgoing
e-mail form (Figures 52 and 53) addressed to the sender of the incoming e-mail, and with the subject reflecting
the subject of the incoming e-mail, but with "In reply to:" added as a prefix.

The <reply to all> button 1042 produces an outgoing e-mail form addressed to the sender of the
incoming e-mail, as well as to all of its recipients and copy recipients.

30 The <forward> button 1043 produces an outgoing e-mail form with no recipient, and with the
subject reflecting the subject of the incoming e-mail, but with "Forwarded:" added as a prefix. The body of the
incoming e-mail is also copied to the body of the cutgoing e-mail.

The <forward to contacts> button 1044 creates, but doesn't print, an outgoing e-mail in the same
way as the <forward> button, and then implicitly invokes the <add recipients> command on it. This elicits an



| form (Figures 52 and 53) addressed to the sender of the incom ng
|, and vmth the subj ect reflecting the subject of the incomng

e-mail, b 5‘, sgl N reply to:" added as a prefix. The <s@plonebfiost! | >
button 1042 pro uces an outgoing e-nmail form addressed to the sender of the

incomng e-mail, as well as to all of its recipients and copy recipients.
30 The <forward> button 1043 produces aggoutgoing e-mail formw th no

recipient, and ’\é\gequ;@%%eub ectg_ref |5§(’:tl t@%e&’ﬁh@g&lﬁu #1@ chtlcapme ng

e-mail, but® I ncom ng
e-mail is afosedalemiaidd to t he body of the outgm ng e-nmail. The <forvvard to

contacts> button 1044 creat es S r maj |l _in the
same way as the UF 59qigect '{“8'?1 Mg?ﬁ’gs’{‘]?fg'ﬁg%‘;‘%‘f‘?f@m fgi E&sm%ﬁml “¥4dd
reci pi ent s>ancdinrmntacts G reflectingithegipdated contacs listn CoyBeOlisy Ainsg dpaipdipmoredealliny - 59
add recgpi eqt@ag9smin the usual way (Figure 54), with the <subject> field
reflecting the subject of the forwarded e-mail. The <add to contacts>

button 1045 adds Thbebaschtkar1046addsitie sendar toshegeripieat’s list of bandd useorrandpredycenanchdit
produces o Gflldrs RAMeAChn e afdid faflatsd is09 the updated contact |ist.

Contact list editing I's described in nore detail in 5 Section 8.3.3 The
<bar> button 1046 adds the sender to the recipient's list of barred users
and produces3.an cRiittContagtlistd users formrefl ecting the updated barred user
list. 8.3.3 Edit Therninaaistlis edited hibe ek eontacts fogn 1056 (Fipdie 5YBaganperthy strbpturecod| t

contacyg f %fﬂa%%c&&&w;ﬁs é@lm &Qﬁ@su&ﬁntome &er&aa{a& 162 the sk Bckh i elieyi dual
contact group Is the Sﬁ‘g% {’m dgtruct g(gtcontmﬁlﬁt; Ievtglhelcont A% ateh list,
the Sane f ot Fateq gawp- th lompyoptaap F rm I's-bbtai ned by
pressi ng t hwinedehicheves o pintacttis aﬂclesmhelsmtdm%mm wheo|ths <prid dqeontpcfs> pujtony} 04 3s
printed WNeQawebn A ifdkidsGiail 1030 BAGREE stridertd iR codtlBCt |1 st, for exanple when
the <add to contacts> button 1045 is pressed on an incomng e-mail 1040 to
add the sender t cBatiratoc9hl encthe dotart list fopme fhows thengme st comtact 1982, andthegament e gt

form shgws Lh8oifta 183 ﬁ%’@ﬂﬁnﬂ%ﬁ@ﬁ%mﬁ&%aﬁ!ﬂch&hﬁj bed W che@¥box FD54 diichmibdw thé Ol der
1053 10 VNl TRt deeld QAR Q0B bhich Pickl g,gg%qumanqwfxe Jaanﬁn%gﬁckbox

1054 whi ch € an <Iinfo> butto whi ch
elicits a pﬁ’éé%‘f”’?ﬂﬂf"@ﬁ?ﬁ?@bw5éﬁﬁﬂ‘t‘“‘t“ﬁ@° b folfeepsgpgipted Wohe congfiee
e-mai | f ol das de sostthafifoldePfofm. Whi ch al l ows the e-mail fol der associated with

the contact to be changed via the set e-mail folder form The <del ete
sel ect ed> but t on The5dletgisclocied> tytiant 187 atthe hotem of e farp dalotes the seleped contacts frpr fhe

cont ackg f r Qhitadt i(or cdtacE@etipPTHe fdrin Birep(iéd wibthé dited gdurymovdie formis
reprinted with the deleted contacts renoved. The <co to group> and <nove
to group buttons THESepy tbERw>and FPYe PHEFNSTHuRS E%’?%PE‘K%‘WM““F%“’?&F ect ed

contacts t OmbRtecsaRénes @BékopiesAaiméved 1a.a faiticiilir Gishybvia dicopyonticts firk@060.0py cont act s
form 1060. The contact list editing user interface flowis illustrated in
Figure 57. The co@;#ﬂhﬂ%fm@em@e@#ﬂwmlﬂ“?@@%mﬁweﬂf t he gr oups in the

Copi 5 (moves) t HE*my BoRdorsn P 1 4 ot FreeBa b e qonnei S B L0 00
to> ( 280V etob (Rripvetterd butpn which pepies uoes) therselected f°“€?3ﬁ? te !Psclﬁeg B ‘é"“ﬁla ‘?PP’é'EF whi ch
shows the upgdaieas:) HmoDE pr8dsddPan@hit éokSets form is printed which shows the updated membership of the
destination group.
The copy (move) contacts form 1060 pravides a <new group name> field with an associated <copy
to new> (<move to new>) button, This allows a new group to be simultaneously created and selected as the
30  destination for the copy or move.
The set e-mail folder form 1070 lists all of the folders in the user's mailbox, each with a <set>
button which sets the folder as the contact's e-mail folder. When the <set> button is pressed, the edit contacts
form is re-printed to reflect the new folder associated with the contact.

The set e-mail folder form 1070 provides a <new e-mail folder name> field with an associated <set



destination group. The copy (nove) contacts form 1060 provides a <new group
“nane> field with an associated <copy to new> (<npbve to new>) button. This
allows a nyoghRsd to be sinultaneously created and sel eghwduasbde 30
destination for the copy or. nove. The set e-mail folder form 1070 lists all
of the folders in the user's mail box, each with a <set> button which sets
the folder as the contact's e-mail folda-. Wien the <set> button is

S b A M il

associated W th the _ ) or m,lO_?OFspr ovi des a
<new e- mai [The gswcfelder ppg 9w assqeiated gt off chackbayrs liehnllow the doldegstmad delfvery pptipps 9 be / 22358
PCTI AUUOLO 3getified. - 60 new> button. This allows a new folder to be

simul t aneously created and selected as the contact's e-mail folder. The
new fol der has an associ ated set of checkboxes which allow the folder's
e-mai | del Bidry GRPPUIRSFPEeARY specified. 8.3.4 G obal User Directory 5 The
gl obal Quser dire gpalgmey dirqriogy 2% (Figyae 21)s fipre # iy lree. ds nayipated viajagtapdasdngfpaged vi a
a st andar d apetopaex. It @iobtafed 0¥ prestinpdidcglobal usér ircdloiya buttewlonlide help mgsdéng t he <gl obal
user directory> button on the hel p page 46. The gl obal user directory page

1130 cont ai ns an The gkbakyseridirectory pagg 113Qsenthingah plghabegieblist, by fagiliname, physersimthe nane
range COVemgfk rhige dokRedDR B pagk-Badh ey this)ihrétAssodiald BitonsS Bife Ginfth-®6ltold prbdutds & used N

i nf but - od . f or,nat. i. .
S o 1 o AR Thro iy, mt RLARl O PR s LT R Mg 3
53) adtft es Suh) aitiesed to die cormmomiE e Fub e <adf i QORAFS2 FHin pdds 28 ek o e 358 1 O

adds t he usettactlist ahdpeintsibeupded conbtlistd050I(Figite S8 d prints the updated contact
list 1050 (Figure 58). The global user directory page 1130 al so contains

t he standard net pagmovaliupesdireeipry pash L alsp-comtaing the standarg netpags filrectony jadey payigation s er
directory weehs.i nterface flowis illustrated in Figure 59. The index user
interface 15 flow and associ ated page |ayouts are as described previously.
"The user i nf or matfThoslebplage difestory "eeFanmceﬂ@% ilugated infigure 3@ The isdex yscp wigrfase t

det ai | #6 as fpw adiadeshted puzt B@uts 168 destridgl idviomstyl on, subject to the user's
privacy preferences. It also contains <e-mail> and <add to contacts>
-buttons 1141, 114%e vatriinfermation Reet H4Q (Figumg §Q) sontajns the uskipesontctficiilspe providetdiring

addr ess> f iugk chgidthtion, subjecd Bl the usére privd&Chreifckendel) Ot dlkE @éntaind ke fiBahdCadP R GontdcS>

printed ZQu%Lsta‘)lhbgmg‘g,ggh%ﬁ;kdt{aLm{‘Qa_ an Internet contact (as opposed to a

net page contac siness Cafd A netpage business card 1150 (Figure

62) serves a dualrhpuneiad emailitled> Fidld DANKBMP inbHiRA 1 AR Mused infofcBénTade iFiRindd | S
1151 |§bthe. suaLa MR o al.so ) ts as.an_e-mail authorization token. \WWen
via the ¢ {:t Or an tac aega

t he reci pi ent of the caé'ﬁ p?uélss ago‘fpﬁsgdtga "5 CORt act s> button 1152 on the

card, the owner of the card is added to the recipient's 25 contact list in
t he usual w345 buusihkssGaeti pient is al so added to the owner's contact |ist,
aut hori zi ng the rasepiebidinesstcord I LSV FiRuréT8d) Iseried atddf pGipssel VoM Rl conveyd el uskrt he
card owner chQalcydeéi?s»q?ﬂtin Eém lwa);,{tglsrg J&Q A e-%%i‘a%%%z%ﬁonﬂﬁ%. W&% recipient of the

card presses the <add to contacts> button 1152 on the card, the owner of the card is added to the recipient’s

25 contact list in the usual way, but the recipient is also added to the owner’s contact list, authorizing the recipient
to send e-mail to the card owner, should the card owner only accept e-mail from known contacts. The token
only allows the recipient to be added to the owner’s contact list once.

The card contains an <e-mail> button 1153 which generates an outgoing e-mail form addressed to
the card owner in the usual way. It also contains an <info> button 1154 which elicits a user information page
30 1140 (Figure 60) containing full details of the card owner.

The business card user interface flow is illustrated in Figure 61.

Since normal netpage printers don't support business card paper stock, netpage business cards are
provided by a service bureau on request. The business card request form 1160 (Figure 65) allows the user to
specify which contact details 1161 to include on the business card, an optional background texture 1162, and



only allows the recipient to be added to the owner's contact |ist once. The
card contains an <e-mmil > button 1153 which generates an outgoi ng e-nai l '
form addr egsed %% the card owner in the usual way. It a}&9atiii@ NS an

<i nf o> button 2453 which elicits a user information page 30 1140 (Figure
60) containing full details of the card owner. The business card user
interface flowis illustrated in Figuregfl. Since normal netpage printers

don't suppo t“glgsi/pc?éss cardqmgaﬂefmgglsgwﬁ}cg% xﬁ%m&ﬁ(}g%d&,&p@

provi ded b reau on reque usi ness car lest form
1160 (Fi gurehe®s)hezptl should pias wﬂtavmfgﬁeww Qust o regusH dsubmitrd, the qaeds 3§61 t o
include on fLul@ateMS pifASy 5abiban, ddlivaqdiby @Riblo taagkCMdes anditesimall wst tbfzad o ind WO
01/ 22358 PCT/ k%O/Oll -61 the nunber of cards required 1163. The form
al so i ncl ud€%* AP ERECKbox 1164 which allows the user to specify whether

the carg shoul d aff bdfesfdirdfeqiditiuber RlsirlRONIWERAHlIsOReditBigR 64.0nCe the request is
submtted, the cards are automatically printed by the bureau, delivered by

mail to the user wmddmessqmmtd@emmﬂe\mmmmkwckbeﬂﬂh@m‘tbsfé?dbs
net page acCgUfityon e khiRst RIS HIEEScaRIA1 5B (KRR 2Pk pritke@ tith 4 k@ oroactsh B\Won H52,

illustrated i.n Fiqure 64, en a S L Ne i -mai |
aut hori zat i BAR % @W’b fegd geeﬁscéﬁtg%%a%ggtﬁ%&gser?% e Fetuest
form then teével 3% pyfliupttay inteiclass disergip Figwe 6} Eagh WW%W“QW'P'E?“%H‘?%MS>
but t 0n1¢152and 1@ RollendD isShet/iBiihé hypdilink GinsachdnilD B5 (Figlue 29) ofbotadd th ¢aBoti>shutmeathed,

l'i nked to t u%n L e%'ﬂe\ﬁ#eh n%k%ﬁsej;edémgd" b?the Gs@rrtwacm%)ownd: ﬁgg('g dﬁ@&me@@ard,

|IIustrated B! ass diagramin gure 6 Each card s.to iven a
uni que t ok eby thatyse presing the<addig °'E“ﬁ'§‘5>t‘19k‘§'ﬂ“ F‘D‘%g‘%gfm%\?qdﬁ@ ‘F’ﬂﬂckﬁtbg

t ransact i ontokeDhds Deeh Fideptneds pré@iting it frory beingaeficented again. Theitoken slsghias mwwﬂaﬁe,h@r
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owner S giyven the business car b r S
cont act §> biffing, fhe sard pRpiept P he PRt bwm%/‘é%g‘?ecor sto?cﬁ 1199.%,91 ?1 ?act t hat
the token mmmmm8%@%%@@9@#%%‘5@@4?%@@% al n The

t oken al so has an_ex dat e fter. h n sdes

e-mail system che'Ebﬁgg‘f'F’fé‘ ?f'ﬂél S P RUBHPL \m‘lhg'ﬁ S'P"'gg“sr&m%%ﬂg?(élr gate befo

15 addi ng t tecastarekimplycpt teyardiogner” hwd&ﬁﬂ@méi):@°wm’“W§PmWE@%ken | D
1156 uni quelpgetbfiidtypeltini@s a correspondi ng netpage user record 800, used to
update the card recipient's and card owner's contact lists. The hyperlink
transaction |IDs associated wth the <e-mail > button 1153 and <i nfo> button.
1154 00 t h&38ar dAdd intediergenfacket to the card owner's user ID 60 (Figure
21), allow ng theAwr Inwaiet e-myik pserrran dej added ttp fayusery sontactylisg asingothe Injernet, copiagt i
20 8. 3.6 Adglgimittes AL sﬁ&%ﬁﬁmmnhmmmmmmmlmummhefmddwsm a

user's contact .l i.st . usi T o) ;gﬂﬂad‘{rggl stration form Since an
I nternet uskPe i gPeBepE ﬁag%" Ertl’own e net page system the farm aI | ows
frill nanme details to be specified, |n addltlontothelnternet user's

e-mai | addr eescLuiddNCLUSI ON 25 The present invention has been descri bed
Wi th refserence t OTR pREcRfufEdiorha QFRGIETBRA itArEkkemendh grefeedl cmimliewit fridgumber of

alternative eﬁ Bg?nant S oﬁﬂ?&‘.\?ﬁ&{wﬂ, ntmwak%rg%w@%@gm;ﬁgmp*h%ﬁs 4kl | ed

in the rel e¥&f nunbe Tbodj nen ering from
those speci fimberof ghes prabodliments pliffeipg fom thase,spreificplly drsprihpdy, w4l glso @'EM“{'L% tand

scope of the present invention. Accordingly, it will be understood that the invention is not mtended to be
limited to the specific embodiments described in the present specification, including documents incorporated
30 by cross-reference as appropriate. The scope of the invention is only limited by the attached claims.




scope of the present invention. Accordingly, it will be understood that the
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30 by cross-reference as appropriate. The scope of the invention is only
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. A nmethod of enabling a first user tazrecord in a conputer system using
a business card of a second user, an electronic mail address of the second
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and r ecor dithedpusiness cardyand @ pesitian efithessgnsing-deyicet relative toahetbisingss gard; hs Sinfitecdevies, vise i r st
user, the @l.&Q i 2 0pefativeRiodition AkEHAS fe Bibinckd tord SOERE e HEQLing ddthusdg atliéhet soidpod Of
claiml ir1$%%£$m aid request to record the second user's electronic mai
address is assoclated with at | east one zone of the business card and in
whi ch e net hodigkdiging A e botBitbrisfsiéin Bl frothelikiating Q) bl felest TrsdoRMedREkrohiE OM t he
zone relatiyv a&gﬁ@@'ch t he ggpsing device is |located, said request. 3. The
m

met hod of &Fai ER i helUdes 20 receiving, in the conputer system data

regardi ng noveneftordig, e SRPidr3elteRlQY b folatibiChctdsdibleSio iR firdd Qser, Hd SletRSiS nadl d,

t he sen5|ngwg§¥|gp senskng its novenent relative to the business card using
at | east sone d¥ fHe " Coded data; and identifying, in the conputer system
and from said novenent being at |east partially within said at |east one
zone, the request to record the electronic nmail address of the second user.
25 4. 15 netzhFuk wodthod p himniginawiich rsaid req@arto tegord @e Geotnd wiers eloamonicl ail adsiyesst ie m
using a buskhEsd Wik bideat on@zoRE U uiRA card A in FhiQCthe 1M of inbiRdet iaBHRESS mef T he
second user, the busi ﬁssmcardllncluglqg?che .dat.a |£chat|ve of a request
to record %‘W’é‘&“?‘g g the AgPe retatiie fp whueh thgseopipg devige s Iprateh B *®Phe et hod

including the steps of receiving, in the conputer system data froma
sensing device operated by the first user regarding 30 the request and
regar di ng reoYhe meddd obdlaith b @hikeifvhidesg devi ce rel ative to the business card, the
sensi ng_devi ce, when noved relative to the business card, sensing the data
regar d#®g the re#frerivng. B corenyier witims dotz fogarding mgvement gEtheiiensipe device rlofiverip the ment
relative t Guiife® cidd) Hie Basisy deideGensify il Ghovinerk RRAGe tosthe Basifiths chrb Gsirg @Clexst schit ofithe

i nterpreting.shdije conputer system said novenent of the sensing device
as designating the I 111111 121212 110l 1 Il ¢ Ms

identifying, in the computer system and from said movement being at least partially within said at

least one zone, the request to record the electronic mail address of the second user.
25

4. A method of enabling a first user to record in a computer system, using a business card of a second user, an
electronic mail address of the second user, the business card including coded data indicative of a request to
record the electronic mail address of the second user, the method including the steps of

receiving, in the computer system, data from a sensing device operated by the first user regarding

30 the request and regarding movement of the sensing device relative to the business card, the sensing device,

when moved relative to the business card, sensing the data regarding the request and generating the data
regarding its own movement relative to the business card using at least some of the coded data;

interpreting, in the computer system, said movement of the sensing device as designating the
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WO 01/ 22358 PCT/ AUO0O/ 01109 -63- request; and recording, in the conputer
systemat a |location accessible to the first user, the electronic mail -
address of Lhe,spePnd user. 5 5. A method of enabl i ng a fPH‘/iEIdMﬁ to
record in a conputer system using a business card of a sécon user an

el ectronic mail address of the second user, the business card |nclud|ng
coded data indicative of a request to -rsgcord the electronic nail address
of the second user, the nmethod including the steps of receiving, in the
comput er sySfEH™ rom a sensing device operated by the first user,

i ndicating data g&emth il bl SAHPSLs lobfih SERREMLIRY G6; myvtmmm,%ed in
an operative 03|t|on relative to the business card 0 sensing th
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conput er system the indicating data as designating the request; and
recording, in the conputer systemat a |ocation accessible to the first
use[) | t Be eisemaeiuambﬂanami'gbﬁmaddm&&dmac&musgmﬁkuuseﬁsmsl&&fa&m&}gﬂ of g
enabling a to r u s car
of a secondzﬂtﬁ'::i{fgntric &%%dm °f(§lf° %é%‘r’ﬁqgg %@I%?’é‘g&ﬁ%t@ secon%vggtte)"rr§ Eé
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i dentity of Tgalingftheseguest, the pensing deyice,hen RiAcedgn wpperptive prsifion relptiye todhe husingsg catdy i ce
cont ai 0Ny skhsing the @dieatiol dag udiniget leastedniciofthe coded e fir st user and 20 sensing

the data regarding the request using at |east some of the coded dat a;

interpreting, in ieeretngigibcerpusy e the pdrmingdaa aesignstingfhareuestyandhe | dentl ty
of the first user_and t.h datar ardl ther gaye t he equest e

record the el ectroﬁ'ﬁq Ef ?”khe °S&EBNA" &s‘éerﬁmand t{r;‘aecor |ng, in

t he conput etddsss efteeproged uger.| ocatl on accessible to the first user, the

el ectronic mail address of the second user. 25 7. The nmethod of claim®6
whi ch includes receiving, in the conputer system data fromthe sensing
devi]I ce 1ﬁr €0 aGheliga STOMEIHR B firstQier folford ﬁm%bnaﬂmciee«anp.gmg £budihdsy/@rdofa .Léaﬁa@a% ness
car the s ng deyj ce .genergtin rdin ement

rel ative tos?cﬁm" qﬁgl %déessss"f%ﬁrse(ﬁ""g g g'"lsﬁessc 3’"519 ‘%eé"léfg(’)"(r%}e&(g r?l"'ﬁ'sml 4,
5 or 6 whi cwcormelfereswpﬂﬁ#ﬁh@”@wnéwﬁe@%hoéwlwueﬂemsraﬁd 1111111 111111

VI T |||j 11 CL.Ms "fill ¥\$ [ 22358 .PCT/ A 010&1%%9 -hfiémg. The
met hod of claim g“\?\’ﬁ‘f‘%ﬂ”’i"ﬁ'@?"ﬁfﬂ%‘“‘b BT SR Re A TTE Foprating 2R pnlty o the Aty £ oce
of a surf acwd desfriling the) reqwestnthe semmwmmsdmmm thénidentity o€ th fisst wrersand car d

i's prigoed, sefsing it batlegeidfg BOGREL WRE & le@isombler it WddedeR; 10. The method of
claims 1, 4, 5 or 6 in which the coded data is substantially invisible to
an unai ded humnan interpreting, in the computer system from the data regarding the identity of the first user and the

data regarding the request, the request to record the electronic mail address of the second user; and

recording, in the computer system at a location accessible to the first user, the electronic mail
address of the second user.

25

7. The method of claim 6 which includes receiving, in the computer system, data from the sensing device
regarding movement of the sensing device relative to the business card, the sensing device generating data

regarding its own movement relative to the business card.

30 8. The method of any one of claims 1, 4, 5 or 6 which includes printing the business card on demand.
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5 eye. 11. The nethod of claiml or 6 which includes retaining a

" retrievable record of each business card generated, the business card

bei ng retrwewalisgs using its identity as contained in itsoaxedetasa. 10 12.
The method of claim1l or 4 in which the sensing device contains an
identification nmeans which inparts a unique identity to the sensing device
and identifies it as belonging to a paréd-cul ar first user and in which the
met hod 'nC|9uﬁﬁ§1e|l!ﬂ9ﬂfEl%!8%ch nBluded tin@R R bhafoss S48 b Rirtat@ded shrl@eficling medns - A

system for "epabling . a firs; user to record in a nputer system using a
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second user, the business card including coded data indicative of the
identity of the business card and of at |east one reference point of the
busi ness Cavrhe inbiod SF i, 4,13k 6 Ghi wh@th the Csdbqidla & suliRhIG Tvishlc t6 £GDaideH Bignan

i ndi catg ng data froma sensing device for identifying a request to record
the el ectrohic mail address of the second user, the indicating data being
indicative of the identity of the business card and a position of the
sensing device relative to the business card, the sensing device, when 20

pl aced i n adh Thpwetisd ofxbkiny beri6twhish inrlalesrethivieg 4 wtritvialde loeesl of esisbusisestard gamedig t he

i ndi cat i Ng l3hhedd Sded WingetritV@BIS bsing A Wen@Y as chltefRdeddedad2, the conputer system
bei ng configured to record the electronic mail address of the second user

at a location accessible to the first user. 14. The systemof claim13 in
whi ch ﬁgl d request to record the electronic mail address of the second user
is 25" hssdéi e wehofiot dpim{ o 4in whichdhraensingdevigt coptpies 2p entifigatian meaps gphichyigparty o

syst em of okigierideiitBy toithe cdmsingdeviceched idénkifies S@ntriongingtie ¥ partiplart finst usomd inrvgrichléw i ce
Sensi Ng i t SmelfBYiRdiR monifofihedih Y Sonjper husiqa@es card using at | east sone of
the coded data. 30 16. A systgorr#f o%ﬂgﬁabl i ng%:t first user to record in a
conputer system wusing a business card of a second user, an electronic

mai | address of the second user, the business card including coded data

i ndi cati ve 18fA stipigir@ahling afirst psepte Fogord 1@ cemates syt wsinga bysinggieprdcnd 8 segmd pyee
second1@us eran elbdrniciail tadivess of Gk secind Gseithe Busipesd c2id i dibgaded data indiatve of thidalay a f r om

a Sensing Qewl GGk Ma@far R¥st dnD fofelehde Bhint W HiGd bmiﬁeﬁl%mﬁ!%u%%%ﬂmmg
LELLELTFTIUENCTTITETETTETTTTT M's WO 01/ 22358 PCTI'AUGQ 01109 ~ - 65 the

sensing devi ce I @géiptr3gteinTor réceiing Bdicatip(lath GO b Clndkiy Aot ErRieiitifyRy atriy@est®NS| NQ
devi ce rel %&ﬁ}%&u&ﬁ%%&é@%ﬁc seCdal Gher, Ihpﬁ%iﬁg&?atg gemgg,\ﬂ ﬁe of A udiPoF 618

relative to t usi ness_card, generating. at a ‘i&%é ing its own
novement r &siess\fard g g position, pf the sensing deyiep relptiye tosths, busingss qaidk, the, gnsinedsvicee P ng t he
dat a r2Qar dilacg it inepdraiep pegton peddtivego thé busihaaatd, Sning thofditakieg dae ddg adlestaome die

conput er  syid6d M, ﬂgr_:oﬁﬂﬁér E}QIHB %g%@nﬁbﬂ&% Jagoﬁitthc%ﬁi:ﬂ I RMEATEREL ofafe sa:ﬁlﬁiu% ating

5 the request, and be{nng cggfl ured to record the electronic nmail address
of the secdhHoHEBAogHOOBEMM®SE accessible to the first user. 17. A

system for enabling a first user to record in a conputer system using a
busi ness card of a second user, an electronic mai'l address of the second
user, the h4sThaestem 6fxdlatin 1306 Iwhich saig re@e36lrectad the ¢ldetlonizadail Wddreasfof the keedpd@@iist 0 10

recor dog he Ql&fddwahit feasdiBik LondHt e 8SGesPiard N€ Ssecond user, the systemincl uding
a conputer systemfor receiving indicating data froma sensing device

operated by the first user, the

15. The system of claim 13 which includes the sensing device, the sensing device sensing its movement

relative to the business card using at least some of the coded data.

30 16. A system for enabling a first user to record in a computer system, using a business card of a second user,
an electronic mail address of the second user, the business card including coded data indicative of a request to
record the electronic mail address of the second user, the system including

a computer system for receiving data from a sensing device operated by the first user, the data from
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i ndicating data regarding the request, the sensing device, when placed in
an operative position relative to the business card, sensing the

i ndi cati ng ing at | east sone of the coded dat a, t e CRRHbET System
being con |gure to interpret the indicating data as designating the
request, and being configured to record the 15 electronic mail address of
the second user at a location accessitngslo the first user. 18. A system

for enabling a fi us 0. rec ord a _co i ness
card of a s‘g‘t’ ‘Efé" %Eﬁa'eeﬁe‘gf: T ion ﬁamﬁwng%alrr'g{ssgnsso? ﬁe@ﬁ@m%ﬁék%ﬁﬁ&ﬁggg t he
busi ness casew, mmhsumdngeomao\e@rehﬂwemmeatﬁin%c% saperatng fie Spta fegardine dis 9PRY { he
el ectronic xm%xﬁen@dﬂf/%&e&fsmisbﬁrﬁﬁeﬁﬂdg&&ﬁé almmmﬁm|m¢ﬁhqiﬁ’§uaﬁkaﬁ

conputer s tem fo&){u% ﬁe%eaa&"mrégx% &E%gae ?ﬁﬂé&t@&t ?e\’éaﬁ obeiidit beHedida

identit user reques e senS|ng evi ce
cont ai ngng theheequessitand beingcoonfisyred 1°H§° d’é’vrﬂ"FW‘:cﬂ‘“t"Wé“’f? r"'é‘ts“iﬁg"e‘fs‘"a?ﬁﬂ locatighsj ng
t he data r egaistichgndth®useiequest using at | east sone of the coded data, the
conmput er system being configured to record the electronic mail address of
the second user at a location accessible to the first user. 25 19. The

system of cl.aim 18 whi cl udes the sens evi th Vi ce
sensing its! nﬁ?ﬁé‘ﬁﬁmmﬁ E'F\‘/‘%“P(S“?ﬁg’a %’%%a?ggbﬁﬂegﬁo?ggeg%q%%ﬁgbf any
one of clai mle%mcwla@eﬁqﬂhﬁlmc@m&eh@emq%ﬁ“ﬁ’é‘&‘?&?@“‘?%‘l%@" PRI g rrb

30 21. 18he SMRlRRIeHonieuii 20des T the Seboad i¥Er, hdsystehfinomidind 7 i n whi ch the sensing
device contains an identification neans which inparts a unique identity to

the sensing devi eeonmmir systherferirdctiviog indicating datacfioprg sepsingsletiosopptod by e first posi ¢ cul ar
first . USBficatidg'dhth kﬁﬂd&%%lﬁutrw, thé sedsihg delict, whdn!plated Inlaf operdl:we\:f&xﬁii('eﬂaﬁ& toffie

\FA’hCT/ AU O 109essm§6m%% ms i&sg&.%faﬁ% sneécoaédfamml% syl g 18 in
ich the bUerheas card te n a sur ace sur ac -def|
means and i tmfigardte '%tﬁtms‘?‘s (ftp %@é’@a‘mﬁrﬂf"rff%‘?“'ﬂﬂ' °i98 CoRFTRY 9 ﬁ‘é“ | ness

card or5denaditbnic maiBaddrésa ef the\secbmlseodt a bhagiowacd@ibletp thetfirstwsert he printer prints the
coded data at the same tine as printing the business -5 card on the
surface. 24. The system of any one of clainms 13, 16, 17 or 18 in which the

coded data igs, SUbSRALARL L Yoodub¥ SR § ol Sl sytDP LGS MR Bt Buccdol ks L M
an electronic mail address of the second user, the business card including coded data indicative of a request to -
record the electronic mail addres; of the second user, the system including

20 a computer system for receiving data from a sensing device regarding an identity of the first user
and regarding the request, the sensing device containing the data regarding the identity of the first user and
sensing the data regarding the request using at least some of the coded data, the computer system being
configured to record the electronic mail address of the second user at a location accessible to the first user.

25 19. The system of claim 18 which includes the sensing device, the sensing device sensing its movement
relative to the business card.

20. The system of any one of claims 15, 16, 17 or 19 in which the sensing device includes a marking nib.

30  21. The system of any one of claims 15, 16 or 17 in which the sensing device contains an identification means
which imparts a unique identity to the sensing device and identifies it as being associated with a particular first .

user.
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22. The system of any one of claims 13, 16, 17 or 18 in which the business card is printed on a surface of a
surface-defining means and in which the system includes a printer for printing the business card on demand.

23. The system of claim 22 in which the printer prints the coded data at the same time as printing the business
card on the surface.

24. The system of any one of claims 13, 16, 17 or 18 in which the coded data is substantially invisible to an
unaided human eye.
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